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1.0 SCOPE

This Statement of Work (SOW) describes the Contractor work required to accomplish the
System Development and Demonstration (SDD} phase of the C-§ Reliability Enhancement and
Re-Engining Program (RERP). This SOW addresses the following work efforts:

a. systern and subsystem design changes for the C-5 aircraft (as listed in Appendix A of this

b.
c.

SOW). Development, procurement, manufacture, integration, and test of the pre-production
C-5 RERP systems hardware and software to demonstrate airworthiness of the air vehicle
develop and deliver data, as required, by the Contractor Data Requirements List (CDRL)
integration testing, aircraft ground test, flight test, and Qualification Test and Evaluation
(QT&E) activities

support of Government Qualification Operational Test and Evaluation (QOT&E) activities
and the initial Reliability, Maintainability, and Availability (RM&A) demonstration
maintenance support and refurbishment of the three C-5 (one C-5A and two C-5Bs) aircraft
provided for the C-5 RERP SDD effort, two of which shall be aircraft from the C-5 Avionics
Modemization Program (AMP) QT&E test program with test instrumentation intact, and one
of which shall be a Loads Environment Structural Survey (LESS) Aircraft.

provide Type 1 aircrew training, maintenance training and training services. ~wing engine
maintenance training will be provided at the Engine Manufacturer’s facility.

accomplish Phase II of the Training Systems Requirements Analysis (TSRA) to determine
C-5 RERP impacts to existing maintenance trainers

procure, design, manufacture, test, and deliver the organizational support equipment (SE)
required to conduct the SDD phase of C-5 RERP

develop a Logistics Support program and implement those clements required to support SDD
develop and implement a Reliability and Maintainability (R&M) program on C-5 RERP
hardware systerns

support to Government Live Fire Test and Evaluation (LFT&E) activities

identify and evaluate system safety and health hazards, define risk levels, and establish a
program that manages the probability and severity of hazards associated with the C-5 RERP

- conduct special studies and analyses to support C-5 RERP in accordance with CLIN 0003 of

the SDD contract

Update Technical Orders to reflect RERP modifications and perform Tochnical Order TO)
validation and support Government verification. Aircraft Battle Damage Repair {(ABDR) and
Non-Destructive Inspection (NDI) manuals will be updated under a scparate contracting
action

. manage C-5 RERP peculiar spares

LocKnrrp .l.fl.;? 1
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p- Pending exercise of the contract option, modify and conduct R&M flight tests on & fourth
aircraft (a C-5B).

Acronyms that are used in this SOW are defined upon initial use in the body of this document
and are also provided in Appendix B to this SOW.

LOCNKNNEED .‘ll’l.;? 2
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20 APPLICABLE DOCUMENTS

The following documents, of the exact issue shown, form part of this SOW to the extent
specified herein. In the event of a conflict between the requirements of this SOW and the
requirements of the documents referenced herein, the requirements of this SOW shall be
considered the superseding requirements.

2.1

2.3

Military Standards

MIL-STD-882D
10 February 2000

MIL-STD-882C
19 Jan 1996

MIL-STD-1472E
31 October 1996

MIL-STD-1521B
4 June 1985

MIL-STD-1661
1 August 1978

MIL-PRF-49506
11 November 1996

Standard Practice for System Safety

Standard Practice for System Safety, Notice 1
Human Engineering

Technical Reviews and Audits

Mark and Mod Nomenclature System

Performance Specification Logistics Management Information
(ILMI)

International Standards Organization (ISO)

ISO 9001-1994

ISO 9000-3-1994

Quality Systems-Model for Quality Assurance (QA) in Design,
Development, Production, Installation and Servicing

Quality Management and Quality Assurance Guidelines for the
Application of ISO 9001 to the Development, Supply, and
Maintenance of Software

Other Government Document

AFSCDH 1-3
25 June 1980

MIL-HDBK-1221
28 August 1995

OSS&E
29 Oct 99

Human Factors Engineering, Third Edition, Revision 1

Handbook for Evaluation of Commercial-Off-The-Shelf
(COTS) Manuals

Operationai Safety, Suitability, and Effectjveness Assurance
and Airworthiness Certification for the Air System Product Line
Guidance Document

LoCKNEED .‘.fl.;? 3
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AFI163-107
Sept 2000

NAS 411
5 April 94

Integrated Product Support Planning and Assessment

Hazardous Material Management Program

24  Commercial Engineering Standards and Guidelines

RTCA DO-178B
01 December 1992

SAE ARP 4761
13 September 1997

IEEE STD 1228-1994
1994

ANSI/EIA-649
6 August 1998

2.5 Other Docaments

LGOOER 0028
27 Feb 2002

LGOOERO181
27 Feb 2002

CBM-4004
CBM-4030

Software Considerations in Aitbone Systems and

Equipment

Guidelines and Methods for conducting the Safety

Assessment Process on Civil Airbomne Systems and Equipment

Standard for Software Safety Plans

National Consensus Standard for Configuration Management

C-5 Reliability Enhancement and Re-Engining Program
Weapon System Functional Modification Specification

C-5 Relisbility Enhancement and Re-Engining Program
Air Vehicle Functional Modification Specification

Software Development Process Standard
System Safety Process Standard

Locxunussp .‘lfl‘.2¢ 4
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30 C-SRELIABILITY ENHANCEMENT AND RE-ENGINING PROGRAM

i1 WBS 1.0.0.0 C-8 Reliability Enbancement and Re-Engining Program - System
Development and Demonstration (SDD)

The Contractor shall pian, direct, coordinate, and control the activities associated with
development, implementation and verification of C-5 RERP modifications and their effect on the
C-5 Aircraft. C-5 RERP modifications associated with this Contract are described in Appendix A
to this SOW,

The Contractor shall specify, analyze, and test the C-S RERP System to modify three C-5 gircraft
(one C-5A and two C-5Bs) during the SDD phase. The Contractor shall develop an
architecture/design in accordance with the -5 RERP Weapon System Functional Modification
Specification, LGOOER0028, and the C-5 RERP Air Vehicle Functional Modification
SpecificationLGOOER0181. The Contractor shall also develop and deliver the required changes
to Technical Manuals and Support Equipment, and determine the impact of the C-5 RERP
modifications on aircraft performance and other affected Logistics Support elements.
(CDRL A015)

The Contractor shall perform verification activities in accordance with the Weapon System ang
Air Vehicle Functiona! Modification Specifications.

The Contractor shall modify three C-$ aircraft to develop the C-5 RERP baseline. Upon receipt
of each C-5, the Contractor shall inspect the aircraft and perform functional tests of systems
and equipment that will remain inmcaircnﬁaﬁcrtth—SRERPmodiﬁcaﬁous have been
installed. Defects found in systems, equipment or structure shall be documented on the
Contractor form entitled "Modification Inspection Record (MIR)", unless specified in this
SOW as an element of C-5 RERP modification effort. If the Contractor finds conditions (such
s corrosion) in the aircraft that may jeopardize the C-5 RERP modification effort, the
Contractor also shall document these conditions on the MIR. The Contractor shall request and

to remedy the discrepancy. All work performed to correct defects, discrepancies, or other
conditions outside the C-5 RERP modification shall be negotiated and performed under the
Contract Line Item Number (CLIN) entitled "Over and Above”. All permanently removed
cquipment, systems, wiring, and related items will be reported to the Government and
dispositioned in sccordance with a "Disposition of Removed C-5 Equipment” Special Contract
Clause. Upon the successful completion of all required tests, the Contractor shall deliver the
aircraft to the Government in accordance with SOW paragraph 3.1.1.6.5. Prior to redelivery of
the three SDD aircraft, the Contractor shall remove Contractor-instailed instrumentation and
return the aircraft to a production-representative condition, The Contractor shall functionally test
the aircraft in accordance with the C-5 RERP production acceptance test procedures.

LocxurEp .‘lfllzﬁ 5
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Following completion of all development, test, and verification activities, the Contractor shall
conduct a system level software Physical Configuration Audit (PCA) and a System Verification
Review (SVR). Government acceptance of the SVR, software PCA, delivery of formal TO's
{with the exception of ABDR and NDI manuels), and execution of DD250 on the three (3) SDD
aircraft shall constitute completion of the SDD program.

tion for Fourth SDD Ai — Pending the Government's election to exercise the contract
option, the Contractor shall modify an additional C-5B aircraft to the RERP configuration as
described in this Statement of Work, resulting in a four-aircraft SDD program. This aircraft shall
not have test-unique instrumentation installed. The Contractor shall conduct approximately
twenty-five sorties of R&M flight testing with this fourth aircraft to gather additional evidence to
support the predicted improved RM&A capabilities of the RERP modernized C-$ fleet. Note: In
the event this option is exercised, all references within this Statement of Work to a total pumber
of aircraft in SDD shall be interpreted to include the fourth SDD aircraft,

311 WBS 1.1.0.0 Alr Vehicle

The Contractor shall design, develop, integrate, manufacture, test, qualify, and prepare the
structure and subsystems for the C-5 RERP Air Vehicle in accordance with the requirements of
the C-5 RERP Air Vehicle Functional Modification Specification. The Contractor shall conduct
lower-level PDRs, CDRs, and SVRs (FCAs) for subsystem and configuration items, per the
guidance of MIL-STD-1521. The Contractor shall modify and deliver three C-5 SDD Air
Vehicles. The Contractor shall support Government airworthiness certification activities for
OSS&E requirements affected by C-5 RERP. The Contractor shall prepare factory, flight line,
and check flight procedures for accepting production aircraft. Acceptance procedures shall be
developed by modifying existing C-5A/B and C-5 AMP procedures to reflect the C-5 RERP
modifications. (CDRL A015)

The Contractor shall provide engineering support to fabrication, assembly, installation,
inspection, and functional and acceptance test activities for the three SDD aircraft.

3.1.1.1 WBS 1.1.1.0 Airframe

The Contractor shall design, develop, and qualify the pylon system and airframe structural
modifications to comply with the airframe structural requirements of the C-5 RERP SDD Air
Vehicle Functional Modification Specification. As part of these efforts, the Contractor shall
accomplish the following:

a. establish subsystem-level design requirements for the pylon system and airframe structural
modifications. (CDRL, A0LS)

b. perform and document design trade studies for the pylon system and azirframe structural
modifications. These trade studies will consider cost, schedule, and system performance
requirements. (CDRL A015)

LoOCKNMERD .‘lfl.;? 6
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¢ develop aircraft-level test requirements and evaluate the resulting test data to validate
physical and functional integration of the pylon system and airframe structural modifications
and to verify that all associated requirements of the Air Vehicle Functional Modification
Specification have been met. (CDRL A023)

d The Contractor shall develop and compile the ASIP (Aircraft Structural Integrity
Program) data required in Task IV of MIL-HDBK-1530 to provide uninterrupted force
management of C-5 RERP-modified airframes, to include the following:

1. Appendix to the Force Structural Maintenance Plan

2. Changes to Loads Eavironmental Spectra Survey programs and revisions to
their corresponding documentation

3. Changes to Individual Aircraft Tracking programs and revisions to their
correspoading documentation

4. Appendix to current ASIP Master Plan,

3. LL1 WBS 1.1.1.1 Pylons

The Contractor shall design, develop, qualify, fabricate, assemble, inspect, and prepare for
production the pylon structure and systems required for the C-5 RERP (RE Items 3PY and
5461A). The Contractor shali establish interfaces with the joining structures and systems, and
develop analysis tools to support the development and verification of pylon structural
requiremeats, and to support the design development of pylon structural modifications. The
Contractor shall inspect and check out the pylon subsystems prior to installation.

The Contractor shall develop and document the following:

8. external loads analyses for the C-5 RERP pylon configuration. (CDRL A01S5)

b. internal loads analyses using the C-5 RERP pylon external loads. (CDRL A015)
¢. stress analyses using C-5 RERP pyion internal loads. (CDRL A015)

d. durability and damage tolerance analyses using C-5 RERP pylon repeated joads to define
inspection intervals. (CDRL A015)

e. flutter, vibration, and acoustics analyses for the C-S RERP pylon configuration.
{CDRL A015)

interface control between systems and structural components. (CDRL A015)
design activities to define new pylon systems and structure. (CDRL B001)
detail weight and balance data. (CDRL A015)

verification, qualification, and acceptance test requirements for C-5 RERP pylon structure.
(CDRL A015)

LoCcCKnurEND .‘lfll;? 7
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J. correlation of test results with analyses. (CDRL A015)

The Contractor shall provide technical support for activities associated with qualification and
QT&E testing of the pylon systems and structure. The Contractor shall procure new pylons to
support aircraft modifications,

3.11.1.2 WHS 1.1.1.2 Basic Structure (Except Pylons and Nacelles)

The Contractor shall conduct the technical activities and planning necessary to define air vehicle
structural integrity and performance. These activities will support integrity programs associated
with structures, propulsion, avionics, and utilities and subsystems modifications. The Contractor
shall design, develop, and qualify, and shall procure new equipment to support the following
airframe structural modifications:

a. new wing-to-pylon attach fitting installations,

b. empennage-to-fuselage attachment frame web modifications, and

¢. modifications to the aft fuselage stringers ahove the troop compartment and hayloft area.
The Contractor shall develop and document the following:

a. external loads analyses for the C-5 RERP configuration. (CDRL A(06)

b. internal loads analyses using the C-5 RERP external loads. (CDRL A015)

c. stress analyses on selected arcas using C-5 RERP internal loads. Critical areas will be
identified for analysis and modification. Areas of high stress relative to material allowables
(based on part geometry and structural loading identified by Finite Element Model analysis
results), and structural areas with low margins of safety that are critical load carrying
members will be included in those selected for analysis. (CDRL A01S)

d. durability and damage tolerance analyses on selected points using C-5 RERP repeated loads
based on Air Vehicle Functional Modification Specification mission profile requirements.
Critical structural points susceptible to fatigue failure or other damage during the projected
service life of the airplane will be included in those selected for analysis. (CDRL A015)

flutter, vibration, and acoustics analyses for the C-5 RERP configuration. (CDRL A015)
interface control between systems and structural components (CDRL A015)

design activities to modify the airframe to ensure structural integrity. (CDRL B001)
detail weight and balance data. (CDRL A015)

verification, qualification, and acceptance test requirements for C-5 RERP new and modified
structure. (CDRL A015)

J. correlation of test results with analyses. (CDRL A015)
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The Contractor shall provide technical support for activities associated with qualification and
QTXE testing of the basic airframe structure.
31113 WBS 1.1.1.3  Other Airframe

The Contractor shal} design, devclop, and qualify, and shall procure new equipment to support
the following airframe structural modifications:

4. slat track support rib beef-up (RE Item 333),
b. crew door and ladder beef-up (RE Item 334),

¢, forward and aft ramp, and left- and right-hand pressure door cabin pressurization seat
replacement (RE Item 301),

d. new aft ramp pad actuator (RE Item 5116), and
€. new forward ramp hinge fittings (RE Item 5114).

The Contractor shall perform engineering design activities, and shall procure new equipment
(except for GFE noted below), to support the following Contractor manufacturing activities:

2 doubler installations to prevent cab top cracking on C-5B aircraft (RE Item CTO),
b. doubler installations to prevent aft personnel door cracking on C-5B aircraft (RE Item 206),

c. replacement of windshields with GFE preferred-spare windshields that have an improved seal
design (RE Item 346).

The Contractor shall perform engincering design activities to support manufacturing planning
(definition of inspection procedures and criteria to determine when repair or replacement is
required), for the following structural repairs on C-5A aircraft:

a. underfloor bulkhead end fittings (RE Item 3UF),
b. contour box beam fittings (RE Item 3CB),

c. mainframes (RE Item 3IMF),

d. kee] beam fittings (RE Item 3KB), and

¢. upper crown skins (RE Item UCS).

The Contractor shall perform engineering design activities and procure new equipment to support
Contractor installation of the following C-5B components on C-5A aircraf};

a visor hook backup fittings (RE Item 5114), and
b. aft ramp latch components (RE Item 5114).

The Contractor shall establish interfaces with Joining structures and systems, and develop
analysis tools to support the development and verification of airframe structura? requirements and
to support the design development of airframe structural modifications,
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The Contractor shall develop and document the following:

8. stress analyses on the aforementioned structural modifications to ensure structura} integrity is
maintained. (CDRL A01S)

b. durability and damage tolerance evaluation on the aforementioned structural modifications
using C-5 RERP repeated loads based on Air Vehicle Functional Modification Specification
mission profile requirements. (CDRL AO15)

c. flutter, vibration, and acoustics cvaluation on the aforementioned structural modifications.
(CDRL A01S)

d. interface control between systerns and structural components (CDRL A015%)

¢. design activities to modify the airframe. (CDRIL. B0O1)

f. detail weight and balance data. (CDRL A015)

g venfication, qualification and acceptance test requirements for C-5 RERP new and modified
structure, (CDRL A015)

The Contractor shall provide technical support for activities associated with qualification and
QT&E testing of the identified structural modifications.

3112 WBS 1.1.2.0 Utilities and Subsystems U&S)

The Contractor shall design, analyze, develop, produce or procure, and qualify the hardware and
software required for the following C-5 RERP utilities and subsystems (U&S) modifications:
fuel, landing gear, hydraulic, environmental control subsystems, flight station and cargo bay
equipment and fumnishings, secondary power, flight controls, and electrical power subsysterns.
These utilities and subsystems modifications shall satisfy the requirements of the C-5 RERP Air
Vehicle Functional Modification Specification.

In addition to the tasks defined in the following subparagraphs, the Contractor shall:

8. establish subsystem-level design requirements for the Utilities and Subsystems modifications.
{CDRL A015)

b. perform and document design trade studies for the U&S modifications. These trade studics
will consider cost, schedule, and system performance requirements, (CDRL A015)

¢. develop integration test requirements and evaluate the resulting test data to validate
functional integration of the U&S avionics-related modifications into the aircraft,
(CDRL A015)

d. develop aircraft-level test requirements and evaluate the resulting test data to validate the
physical and functional integration of utilities and subsystems modifications into the aircraft
and to verify that U&S modifications meet the requirements of the Air Vehicle Functional
Modification Specification. (CDRL A023)
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J1.1.21 WBS 1.1.2.1  Fuel System

The Contractor shall conduct the technical activities and planning necessary 10 ensure that the
functional and performance capability of the C-5 RERP fiel subsystern. The Contractor shall
design, develop, qualify, and integrate improved fuel level control valves. The Contractor shall
overhaul existing fuel level control valves to the new configuration (RE Item 5462).

The Contractor shall perform engineering design activities to support Contractor installation of
the C-5B digital fuel quantity gauges in place of the analog gauges currently on C-5A aircraft
(RE Item 312).

The Contractor shall conduct the technical activities and planning to support the following
Contractor maintenance activities:

a. inspection of the number 2 and 3 main and extended range tank corner fittings (RE Item
5461C)

Note: If necessary, resealing will be accomplished under the Over and Above CLIN.
b. inspection of fuel tank vent plumbing joints (RE Item 5463)

Note: If necessary, resealing will be accomplished under the Over and Above CLIN.
c. servicing of the nitrogen inerting Dewars
The Contractor shall develop and document the following:

a. definition of C-5 RERP new and modified fuel subsystem component requirements,
(CDRL A015)

b. interface control of C-5 RERP new and modified fuel subsystem components. (CDRL A015)
¢. design activities related to C-5 RERP fuel subsystem modifications. (CDRL B001)

d. qualification test requirements and results, and analyses that show compliance with design
requirements for C-§ RERP new and modified fuel subsystem components. (CDRL A015)

©. acceplance test requirements and results for C-5 RERP new and modified fue) subsystem
components. (CDRL A015)

f. analyses to verify fuel subsystem compatibility with the new C-5 RERP propulsion and
auxiliary power systems. (CDRL A015)

The Contractor shall provide technical support for activities associated with qualification,
integration, and QT&E testing of the fuel subsystem modifications.
31122 WBS 1.1.2.2 Landing Gear

The Contractor shall conduct the technical activities and planning to ensure the functional and
performance capability of the C-5 RERP landing gear subsystem. The Contractor shall design,
develop, qualify, and integrate the following landing gear subsystem design modifications:
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d.

improved MLG High Speed Gearbox assemblies (RE Itern 513M),

improved MLG bydraulic kneeling motors (RE Item 513K),

improved MLG electrical conduits (RE Item 5131), and

incorporation of diagnostics improvements to the anti-skid brake control (RE Item 3136).

The Contractor shall conduct the technical activities and planning (including procurement of new
equipment or overhaul of existing equipment, as noted) to support the following landing gear
subsystem manufacturing activities:

8.
1.

2.

b.

1.
2.

Installation of the following new components:
MLG electrical conduits (RE Item 5131), and
Anti-skid brake control system components (RE Item 5136),

Replacement of the following components with overhanled components:

(Note: The contractor will substitute new components for overhauled components when it is
not economically feasible to overhaul existing components or when GFE will not be available
in time to support the aircraft modification schedule.)

MLG High Speed Gearbox assemblies (RE Item 513M), and
MLG hydraulic kneeling motors (RE Item 513K).

The Contractor shall conduct the technical activities and planning (including procurement of
new equipment) to support the following maintenance activities:

a,

b.

replacement of existing MLG swivel fittings with improved fittings (RE Item 5138),

replacement of aluminum brake pressure warning switches with preferred-spare stainless
steel switches (RE Item 13EDC),

replacement of substandard parking brake selector valves and check valves (RE Item 5134),
and rerigging of the MLG bogie roll positioners

The Contractor shall develop and document the following:

a.

b.

¢

definition of C-5 RERP new and modified landing gear subsystem component requirements.
(CDRL A015)

interface control of C-5 RERP new and modified landing gear subsystem components,
(CDRL A015)

design activities related to C-5 RERP landing gear subsystem hardware modifications.
(CDRL B001)
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d. software development activities related to the C-5 RERP landing gear anti-skid controlier in
accordance with this Statement of Work. (CDRL A015)

¢. qualification test requirements and resuits, and analyses that show compliance with design
requirements for C-5 RERP new and modified landing gear subsystem components.
{CDRL A015)

f. acceptance test requirements and results for C-5 RERP new and modified landing gear
subsystem components. (CDRL A(15)

The Contractor shall provide technical support for activities associated with qualification,
integration, and QT &E testing of the landing gear subsystem modifications.
31123 WBS 1.1.2.3  Hydraulics

The Contractor shall conduct the technical activities and planning to ensure the functional and
performance capability of the C-5 RERP hydraulic subsystem. The Contractor shall design,

develop, qualify, and integrate the following hydraulic subsystem design modifications:

a. new hydraulic subsystem stainless steel spider fittings (RE Item 5452),

b. new hydraulic suction boost pumps (RE Item 338),

¢. new engine driven hydraulic pumps (RE Item 3HY),

d. new engine driven hydraulic pump filter manifolds (RE Item 5456), and

¢. new hydraulic suction line accumulators in the engine pylons (RE Item 3HY).

The Contractor shall conduct the technical activities and planning (including procurement of new
cquipment or overhaul of existing equipment, as noted) to support the following hydraulic
subsystem manufacturing activities:

[nstallation of the following new components:

hydraulic subsystem spider fittings (RE Item 5452),

hydraulic suction boost pumps (RE Item 338),

engine driven hydraulic pumps (RE Item 3HY),

engine driven hydraulic pump filter manifolds (RE tem 5456),

hydraulic suction line accumulators in the engine pylons (RE Item 3HY), and

replacement of hydraulic couplings in the wing leading edges (RE Item 5453), and

Replacement of the following components with overhauled components:
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(Note: The contractor will substitute new components for overhauled components when it is not
economically feasible to overhaul existing components or when GFE will not be available in
time to support the aircraft modification schedule.)

1. visor door actuators (RE Item 5111A).
The Contractor shall develop and document the following:

8. definition of C-5 RERP new and modified hydraulic subsystem component requirements.
(CDRL A015)

b. interface control of C-5 RERP new and modified hydmulic subsystem components.
(CDRL A015)

c. design activities related to C-5 RERP hydraulic subsystem modifications. (CDRL B001)

d. qualification test requirements and results, and analyses that show compliance with design
requirements for C-5 RERP new and modified hydraulic subsystem components.
(CDRL A015)

c. acceptance test requirements and results for C-5 RERP new and modified hydraulic
subsystem components. (CDRL A015)

f. load analysis of the hydraulic subsystem to verify that the subsystem design mcets
requirements. (CDRL A015)

The Contractor shall provide technical support for activities associated with qualification,
integration, and QT&E testing of the hydraulic subsystem modifications.
31124 WBS 1.1.2.4 Environmental Control

The Contractor shall conduct the technical activities and planning to ensure the finctional and
performance capability of the C-5 RERP environmental control subsystem (ECS). The
Contractor shall design, develop, qualify, and integrate the following ECS modifications:

8. new engine bleed air control subsystem that includes ECS pack, floor heat, and cabin
temperature control functions (RE Items 5233 and 341),

b. improved A-41 equipment rack and AC load center avionics cooling functionality (RE Item
308),

new environmental control panel at the flight engineer’s station (RE Item 5233),

new bleed air leak detection subsystem (RE Item 5417A),

improved ECS pack air cycle machines (RE Item 5413A),

improved ECS pack low limit temperature control valves and sensors (RE Item 5413C),
8 improved ECS pack flow control valves (RE Item 5413F),
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improved ECS air exit doors (RE Item 5415),
improved wing isolation valves (RE Item 5413E),
new cabin pressurization subsystem controller (RE Item 348)

new cabin pressurization subsystem control panel at the flight engineer’s station (RE Item
348).

The Contractor shall conduct the technical activities and planning (including procurement of new
equipment or overhaul of existing equipment, as noted) to support the following environmental
control subsystem manufacturing activities:

PN LR W N
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Installation of the following new components:

engine bleed air contro] subsystem components (RE Items 5233 and 341),

A-41 equipment rack and AC load center avionics cooling components (RE Itern 308),
environmental control panel at the flight engineer’s station (RE Item 5233),

bleed air leak detection subsystem components (RE Item 5417A),

ECS pack low limit temperature control valves and sensors (RE Item 5413C),

ECS pack flow control valves (RE Item 5413F),

ECS air exit doors (RE Item 5415),

wing isolation valves (RE Item 5413E),

cabin pressurization subsystem controller (RE Item 348), and

. cabin pressurization subsystem control pancl at the flight engincer’s station (RE Item 348),

Replacement of the following components with overhauled components:

{Note: The contractor will substitute new components for overhauled components when it is
not economically feasible to overhaul existing components or when GFE will not be available
in time to support the aircraft modification schedule.)

. ECS pack air cycle machines (incorporating wheel modifications) on C-5B aircraft

(RE Item 5413A).

ECS pack air cycle machines (incorporating air bearing retrofit and wheel modifications) and
necessary ducting on C-5A aircraft (RE Item 5413A)

The Contractor shall develop and document the following:

a.

definition of C-5 RERP new and modified environmental control subsystem component
requirements. (CDRL A015)
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b. definition of overhaul procedures for the environmental control subsystem components that
will be overhauled during C-5 RERP. (CDRL A01S5)

c. interface control of C-5 RERP new and modified environmental control subsystem
components. (CDRL A015)

d. design activities related to C-5 RERP environmental control subsystem hardware
modifications. (CDRL B001)

¢. software development activities related to the C-5 RERP environmental control subsystern
ECS pack, cabin temperature and engine bleed air subsystem controller, and bleed air Jeak
detection system controller(s) in accordance with this Statement of Work. (CDRL A01%5)

f. qualification test requirements and results, and analyses that show compliance with design
requirements for C-5 RERP new and modified environmental control subsystem and engine
bleed air subsystem components. (CDRL A015)

§ acceplance test requirements and resulits for C-S RERP new and modified environmental
control subsystem and engine bleed air subsystem components. (CDRL A015)

h. analyses to verify capability of the engine bleed air subsystem to meet the aircraft pneumatic
subsystem requirements, (CDRL A018)

i. analyses to verify capability of the auxiliary power unit bleed air subsystem to meet the
aircraft pneumatic subsystemn requirements, (CDRL A015)

J- analyses to verify capability of the environmental control subsystem to meet the avionics
cooling requirements. (CDRL A015)

k. analyses to verify capability of the environmental control subsystem to meet the compartment
temperature control and ventilation requirements. (CDRL A015)

The Contractor shall provide technical support for activities associated with qualification,
integration, and QT&E testing of the environmental control subsystern modifications.
31125 WBS 1.1.2.5 Equipment and Fumishingz

The Contractor shall conduct the technical activities and planning necessary to ensure the
functional and performance capability of the C-5 RERP cquipment and furnishing modifications.
The Contractor shall design, develop, qualify, and integrate the following equipment and
furnishings design modifications:

4. new troop compartment toilet tank cleaning and rinse lines (RE Item 513F),

b. new cargo compartment lighting system (RE ltem 5441A),
. new toilet tank drain components (RE Item 332),
d. new cargo compartment smoke detectors (RE Item 5492), and
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new C-5B flight station crew seats for C-5A aircraft and overhaul of C-5B flight station crew
scats (RE Item 5121).

The Contractor shall conduct the technical activities and planning (including procurement of new
equipment or overhaul of existing equipment, as noted) to support the following equipment and
furnishings-related manufacturing activities:

a.
1
2
3.
4
5

b.

1.

Installation of the following new components:

. troop compartment toilet tank cleaning and rinse lines (RE Itemn 513F),
. cargo compartment lighting system components (RE Item 5441A),

toilet tank drain components (RE Item 332),

. cargo compartment smoke detectors (RE Item 5492), and
. flight station crew seats on C-5A aircraft (RE Item 5121).

Replacement of the following components with overhauled components:

(Note: The contractor will substitute new components for overhauled components when it is
not economically feasible to overhaui existing components or when GFE will not be available
in time to support the aircraft modification schedule.)

flight station crew seats on C-5B aircraft (RE Item 5121).

The Contractor shall develop and document the following:

a

definition of C-5 RERP new and modified equipment and fumnishings component
requirements. (CDRIL A015)

definition of overhaul procedures for the equipment and fumnishings components that will be
overhauled during RERP. (CDRL A015)

interface control of C-5 RERP new and modified equipment and fumishing components.
(CDRL A015)

design activities related to C-5 RERP equipment and furnishings modifications.
(CDRL B001)

qualification test requirements and results, and analyses that show compliance with design
requirements for C-5 RERP new and modified equipment and furnishings components.
(CDRL A015)

acceptance test requirements and results for C-5 RERP new and modified equipment and
furnishings components. (CDRL A015)

The Contractor shall provide technical support for activities associated with qualification,
integration, and QT&E testing of the equipment and fumnishing modifications.
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3.1.1.26 WHBS 1.1.2.6 Secondary Power/Auxiliary Power Unit {APL)

The Contractor shall conduct the technical activities and planning necessary to ensure the
functional and performance capability of the C-5 RERP secondary power subsystems, The
Contractor ghall design, develop, qualify, and integrate the components and installations for the
following secondary power subsystems design modifications:

8. two new guxiliary power units (APU) (RE Item 3AP),

b. two new air turbine motors (ATM) (RE Item 545 1),

c. new ATM-driven hydraulic pumps (RE Item 5451 A),

4. APU compartment fire detection and extinguishing subsystems (RE Item 5493), and

¢. APU and ATM inlet and exhaust plumbing, and pneumatic, hydraulic, fuel, and drain
plumbing installations (RE Items 3AP and 5451),

The Contractor shall conduct the technical activities and planning (including procurement of new
cquipment) to support manufacturing installation of the following secondary power subsystems
modifications:

a. auxiliary power units (APU) (RE Kem 3AP),
b. air turbine motors (ATM) (RE ltem 5451),
¢. ATM-driven hydraulic pumps (RE Item 5451A),

d. APU compartment fire detection and extinguishing subsysterms components (RE Item 5493),
and

e. APU and ATM inlet and exhaust plumbing, and pneumatic, hydraulic, fuel, and drain
plumbing installation components (RE Items 3AP and 545 1).

The Contractor shall develop and document the following:

a definition of C-5 RERP new and modified secondary power subsystems component
requirements. (CDRL A015)

b. interface control of C-5 RERP ncw and modified secondary power subsystems components.
(CDRL A015)

¢. design activities related to C.5 RERP secondary power subsystems hardware modifications.
(CDRL B001)

d. software development activitics related to the C-5 RERP secondary power subsystems APU,
ATM, and APU generator control unit controllers in accordance with thig Statement of Work.,
{CDRL A015)

LOCKNERD .‘lfll;? 18




—rr—

LGOOSOWO050
27 Fabruary 2002

e. qualification test requirements and results, and analyses that show compliance with design
requirements for C-5 RERP new and modified secondary power subsystems components.
(CDRL A015)

f. acceptance test requirements and results for C-5 RERP new and modified secondary power
subsystems components. (CDRL A015)

g analyses to verify proper ventilation of the APU/ ATM compartments. (CDRL A015)

h. analyses to verify proper design of the APU compartment fire extinguishing subsystem.
(CDRL A015)

i. analyses to verify proper design of the APU compartment fire detection subsystems.
(CDRL A015)

The Contractor shall provide technical support for activities associated with qualification,
integration, and QT&E testing of the secondary power subsystems modifications.
3.1.1.2.7 WBS 1.1.2.7 Flight Controls

The Contracior shall conduct the technical activities and planning necessary to ensure the
functional and performance capability of the C-5 RERP flight control subsystem. The Contractor
shall design, develop, qualify, and integrate the following flight controls design modifications:

a. new slat proximity system sensor and control unit (RE Item 5141B),

b. modified rudder limiter to be compatible with new propulsion systems and improve
reliability (RE Item 5146),

¢. new elevator variable feel unit (EVFU) (RE Item 5143),
d. modified flap actuators (RE Item 5141D),

¢. improved primary flight control actuators and manifolds (aileron, elevator, and rudder) (RE
Items 14AJB and 514A),

improved slat actuators (RE item 5141C),
g improved elevator attach boit (RE Item 514A),

h. modified manual pitch trim lever control rod assembly (P/N 4C24012-103A) to ensure full
range of motion capability of the manuat pitch trim lever (RE Item 5149), and

i. new outboard slat panels

The Contractor shall conduct the technical activities and planning (including procurement of new
equipment or overhaul of existing equipment, as noted) to support the following flight control
subsystem manufacturing activities:

a. Replacement of the following components with new components:
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slat proximity system sensor and control unit (RE Itemn 5141B),
rudder limiter assembly (RE Itemn 5146),

¢levator variable feel unit (EVFU) (RE Item § 143),

flap actuators (RE Item 5141D),

worn flap system components (swing arm pins, support bearings, and adjusters) (RE Item
5141H),

worn slat system components (slat and moving island bushings, bearings, and seals) (RE Item
5141),

new outboard slat panels on C-5A aircraft (RE Item 5141J), and
new C-5B flap tracks on C-5A aircraft (RE Item 5141H).

Replacement of the following components with overhauled components:

(Note: The contractor will substitute new components for overhauled components when it is
not economically feasible to overhaul existing components or when GFE will not be available
in time to support the aircraft modification schedule.)

primary flight control servos (RE Items 14AJB and 514A),

slat actuators, gearboxes, and brake assemblies (RE Item 5141C),
flap actuation gearboxes and brake assemblics (RE Itern 5141D),
flap power pack hydraulic manifold (RE Item 5141K),

flap position transmitter (RE Item 5141E),

ground spoiler actuators (RE ltem 5144) (Note: C-5A-configuration actuators will be
replaced with C-5B-configuration actuators),

flight spoiler actuators (RE Item 5145) (Note: C-5A-configuration actuators will be
replaced with C-5B-configuration actuators), and

worn C-5B flap tracks (RE Item S141H).

The Contractor shall conduct the technical activities and planning to support the following flight
contro] subsystem maintenance activities:

8. revisions to maintenance instructions, including rigging, as required by design changes or to

b.

<.

improve maintenance procedures,

replacement of C-5A outboard slat panels with C-5B configuration panels (RE Item 5141]),
and

replacement of worn, loose, or misaligned flap power pack assembly computer components
(RE Item 5141E).
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The Contractor shall develop and document the following:

a

definition of C-5 RERP new and modified flight control subsystem component requirements.
(CDRL A015)

definition of overhaul procedures for the flight control subsystem components that will be
overhauled during RERP, (CDRL A015)

interface control of C-5 RERP new and modified flight control subsystem components.
(CDRL A015)

design activities related to C-5 RERP flight control subsystem modifications. (CDRL B001)

software development activities related to the C-5S RERP slat proximity sensor subsystem
controller in accordance with this Statement of Work. (CDRL A015)

qualification test requirements and results, and analyses that show compliance with design
requirements for C-5 RERP new and modified flight control subsystem components.
(CDRL A015)

acceptance test requirements and results for C-5 RERP new, modified, and overhauled flight
control subsystem components. ({CDRL A015)

The Contractor shall provide technical support for activities associated with qualification,
integration, and QT&E testing of the flight control subsystern modifications.

3.1.1.28 WBS 1.1.2.8 Electrical Power

The Contractor shall conduct the technical activities and planning necessary {0 ensure the
functional and performance capability of the C-5 RERP electrical power subsystems. The
Contractor shall design, develop, qualify, and integrate the following electrical power subsystems
modifications:

a
b.

c
d.

€.

™

new engine-driven electrical generators (RE Item 3EL),
new APU-driven electrical generators (RE Item 3AP),

. new generator control units (RE Item 3EL),

a new clectrical subsystem control panel at the flight engineer’s station (RE Item 3EL),
a new bus power control unit (BPCU) (RE ltem 3EL),
a new power bus assembly (PBA) (RE Item 5422),

a second new battery (same as battery procured under C-5 AMP) to support APU starting (RE
Item 5421), and

new APU start battery chargers (RE Item 5421).
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The Contractor shall conduct the technical activities snd planning (including procurement of new
equipment) to support manufacturing installation of the following electrical power subsystems
modifications:

2

® ™o o p o

h.

engine-driven electrical generators (RE Item 3EL),

APU-driven electrical generators (RE Item 3AP),

gencrator control units (RE Item 3EL),

an electrical subsystem control panel af the flight engineer’s station (RE Item 3EL),
a bus power control unit (BPCU) (RE Item 3EL),

& power bus assembly (PBA) (RE Item 5422),

a second battery (same as battery procured under C-$ AMP) to support APU starting (RE
Item 5421), and

APU start battery chargers (RE Item 5421).

The Contractor shall develop and document the following:

&

-2

definition of C-5 RERP new and modified electrical power subsystems component
requirements. (CDRL A015)

interface control of C-5 RERP new and modified electrical power subsystems components.
(CDRL A015)

design activities related to C-5 RERP clectrical power subsystems hardware modifications.
(CDRL B001)

software development activities related to the C-5 RERP electrical power subsystems
generator control unit controllers in accordance with this Statement of Work. {CDRL A015)
qualification test requirements and results, and analyses that show compliance with design
requirements for C-5 RERP new and modified electrical power subsystems componcnts.
(CDRL A015)

acceptance test requirements and results for C-5 RERP new and modified electrical power
subsystems components. (CDRL A0185)

load analyses of the AC and DC electrical power generation and distribution subsystems to
verify that the subsystem design meets requirernents. (CDRL A015)

The Contractor shall provide technical support for activities associated with qualification,
integration, and QT&E testing of the electrical power subsystems modifications.
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3.1.1.29 WEBS 1.12.9 Equipment Installation Design

The Contractor shall design and develop the aircraft modifications to install the systems and
equipment that are developed for the C-5 RERP. These modifications shall include equipment
mounting provisions along with ducting, plumbing, and wiring necessary to integrate the
equipment into the aircraft design.

The Contractor shall document the following for C-5 RERP design modifications to support
installation by Contractor personnel at Contractor facilities:

a. Subsystem schematic drawings. (CDRL B001)

b. Electrical schematic drawings and wiring diagrams. (CDRL B001)

¢. C-5A/B/C Mechanical component, and ducting (including supports, brackets, clips, etc.)
detail drawings, (CDRL B001)

d. C-5A and C-5B wiring and plumbing detail drawings. (CDRL B001)

¢. C-5A/B/C Mechanical installation drawings (CDRL B001)

f. C-5A and C-5B electrical and plumbing installation drawings. (CDRL B001)

3.1.13 WBS1.13.0  Propulsion System (Engine, Nacelles, and Controls)

The Contractor shall design, analyze, develop, produce or procure, and qualify the hardware and
software required for the C-5 RERP propulsion system modifications. The propulsion system
shall include the hardware and software of the engine and nacelle assemblies. The propulsion
System modifications shall satisfy the requirements of the Air Vehicle Functional Modification
Specifications.

In addition to the tasks defined in the following subparagraphs, the Contractor shall:

& establish subsystem-level design requirements for the propulsion systemn modifications
(CDRL A015)

b. perform and document design trade studies for the propulsion system modifications. These
trade studies will consider cost, schedule, and system performance requirements.
(CDRL A015)

¢. develop integration test requirements and evaluate the resulting test data to validate
functional integration of the propulsion system avionics-related modifications into the
aircraft. (CDRL A0185)

d. develop aircraft-level test requirements and evaluate the resulting test data to validate
physical and functional integration of propulsion system modifications into the aircraft and to
verify that all associated requirements of the Air Vehicle Functional Modification
Specification have been met. (CDRL A023)
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3.1.1.31 WBS 1.1.3.]1 Propulsion System Design/Development

The Contractor shall conduct the technical activities and planning necessary to ensure the
functional and performance capability of the C-5 RERP propulsion system (RE Item 3PP). The
Contractor shall procure new propulsion systems to support aircraft modifications. Propulsion
system design modifications are the installation of new General Electric CF6-80 engines and new
nacelles in place of the existing C-5 engines, nacelles, and thrust reversers. The new engine and
nacelle assemblies include:

Engine System - The Engine System consists of the core gas generator, low-pressure fan/turbine,
and the integral components and subsystems required for control, monitoring, and safe operation.
The components and subsystems include a fuel pump, fuel metering unit, fuel flowmeter, a
lubrication subsystem, an ignition subsystem, instrumentation-sensor subsystem, electrical
subsystem, control and monitoring subsystem, and an accessory gearbox.

Engine Contrgl and Monitoring_Subsystem - The Engine Control and Monitoring Subsystem
includes a fully integrated dual channel Engine Electronic Control system (EECS) with

associated sensors and wiring harnesses. The engine control and monitoring subsystem will
condition sensor signals and data from each engine and nacelle subsystems and provide output
data and signals in suitable format on the avionics data bus. These signals will be utilized by the
aircraft health monitoring/maintensnce management system, and the cockpit display system.
Nacelle Assembly - The Nacelle Assembly includes components added to the engine system to
form a complete Propulsion System (including engine powered hydraulic pumps and electrical
generation system). Nacelle components include the following: air induction and exhaust
subsystems; inlet anti-icing subsystem; cowling; thrust reverser; engine mounts; nacelle cooling
and ventilation; engine starter subsystem; and Propulsion Systern segments of the engine bleed
air subsystem, nacelle fire protection subsystem, fuel subsystem, aircraft electrical subsystem,
and aircraft hydraulic subsystem.

The Contractor shall develop and document the following:

a. definition of C-5 RERP new and modified propulsion system requirements. (CDRL A015)

b. interface control of C-5 RERP new and modified propulsion system components.
(CDRL A015)

design activities related to C-5 RERP propulsion system modifications. (CDRL B001)

d. software development activities related to the C-5 RERP engine control and monitoring
subsystem controllers in accordance with this Statement of Work. (CDRL A015)

¢. qualification test requirements and results, and analyses that show compliance with design
requirements for C-5 RERP new and modified propulsion system. (CDRL A(15)

f. acceptance test requiremnents and results for C-5 RERP new and modified propulsion system
components. (CDRL AD15)
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The Contractor shall develop the interfaces between the Contractor engine data collection system
and the Government Comprehensive Engine Management System (CEMS) Reporting.

3.1.1.3.2 WBS 1.1.3.2 Propulsion System Intcgration

The Contractor shall conduct the technical activities and planning necessary to ensure the
functional and performance capability of the C-5 RERP installed propulsion system and
propulsion-related subsystem modifications. The Contractor shall design, develop, qualify, and
integrate, and shall procure new equipment to support the following propulsion-related
subsystem design modifications:

a.  anew throttle quadrant (RE Items 5231 and 5141 A),

b. new engine fire detection and extinguishing subsystem components (RE Iterns 3PP and
5493},

c. new flight station control panels related to the C-5 RERP propulsion system (engine
start/shutdown panel, engine anti-ice control panel, and engine fuel heating subsystem control
panel) (RE Item 3PP), and

d. new engine vibration monitoring subsystem components (RE Item 3PP).

The Contractor shall conduct scale-model wind tunnel testing to determine the impact of the C-$
RERP nacelle on the air vehicle drag, verify C-5 RERP nacelle and pylon aerodynamic loads,
and establish a baseline C-5 RERP thrust reverser cascade configuration. The Contractor shall
develop and document the test configuration and results of the scale-model wind tunnes program.
(CDRL A015)

The Contractor shall develop and document the following:

2. definition of C-5 RERP new and modified propulsion-related subsystem component
requirernents. {CDRL A015)

b. interface control of the C-5 RERP propulsion system with propulsion-related aircraft
subsystems. (CDRL A015)

c. design activities related to C-5 RERP propulsion-related subsystem hardware modifications.
{(CDRL B001)

d. software development activities related 1o the C-5 RERP engine fire detection and engine
vibration monitoring subsystem controllers in accordance with this Statement of Work.
(CDRL A015)

¢ qualification test requirements and results, and analyses that show compliance with design
requirements for C-5 RERP new and modified propulsion-related subsystem components,
(CDRL A(15)
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f. acceptance test requirements and results for C-5 RERP new and modified propulsion-related
subsystem components. (CDRL A015)

g analyses to verify proper ventilation of the nacelle and pylon compartments. (CDRL A015)

h. analyses to verify proper design of the engine compartment fire extinguishing subsystem.
(CDRL A015)

i. analyses to verify proper design of the engine compartment fire detection subsystem.
(CDRL A01%5)

The Contractor shall provide technical support for activities associated with qualification,
integration, and QT&E testing of the propulsion system and propulsion-related subsystern
modifications.

3114 WBS1.1.40  Avienlcs

The Contractor shall design, analyze, develop, produce or procure, and qualify the hardware and
software required for the C-5 RERP avionics subsystem modifications. The avionics subgystem
modifications shall satisfy the requirements of the C-5 RERP Air Vehicle Functional
Modification Specifications. The Contractor shall accomplish the following:

a. establish subsystem-level design requirements for the avionics subsystem modifications.
(CDRL A015)

b. perform and document design trade studies for the avionics subsystem modifications. These
trade studies will consider cost, schedule, and system performance requirements,
{CDRL A015)

¢. develop integration test requircments and evaluate the resulting test data to validate
functional integration of the avionics subsystem modifications. (CDRL A015)

d. develop aircraft-level test requirements and evaluate the resulting test data to validate
physical and functional integration of avionics subsystern modifications and to verify that all
associated requirements of the Air Vehicle Functional Modification Specification have been
met. (CDRL A023)

3.1.1.4.1 WBS 1.1.4.1 Embedded Disgnostics System (MADARS Upgrade)

The Contractor shall conduct the technical activities and planning to ensure the functional and
performance capability of the upgraded C-5 Malfunction Detection, Analysis, and Recording
System (MADARS). The Contractor shall design, develop, qualify, and integrate, and shall
procure new equipment to support the following embedded diagnostics subsystem design
moedifications;

a. update the existing MADARS (post-AMP configuration) mux processor and modify
hardware and software to interface with C-S RERP modifications (RE Items $551A and
5551,
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d.

€.

replacement of the MADARS controller and display unit with a laptop computer (RE Item
5551A),

replacement of the analog Signal Acquisition Remotes (SARs) with Digital Signal
Acquisition Remote (DSAR) units (RE Item 5551B),

replacement of Qverboard Loads Moaitoring System on a LESS Aircraft, and
installation of improved maintenance and flight data recorders (RE Itern 5661).

The Contractor shall develop and document the following:

a.

B.

defimition of C-5 RERP new and modified embedded diagnostics subsystem component
requirements. {CDRL A015)

interface control of C-5 RERP new and modified embedded diagnostics subsystem
components. (CDRL A015)

definition of interfaces between the modified embedded diagnostics subsystemn with ground-
based maintenance data systems. (CDRL A015)

design activities related to C-5 RERP embedded diagnostics subsystem hardware
modifications. (CDRL B001)

software development activities related to the C-5 RERP embedded diagnostics subsystem
Computer Softiware Configuration Items (CSCI) in accordance with this Statement of Work.
(CDRL A015)
qualification test requirements and results, and analyses that show compliance with design
requirements for C-5 RERP new and modified embedded diagnostics subsystern components.
(CDRL A01S)

acceptance test requirements and results for C-5 RERP new and modified embedded
diagnostics subsystem components. (CDRL A015)

The Contractor shall provide technical support for activities associated with qualification,
integration, and QT&E testing of the embedded diagnostics subsystem modifications.

3.1.1.4.2 WBS 1.1.4.2 Other Avionics

The Contractor shall design, develop, qualify, and integrate modifications to the aircraft avionics
architecture developed under the C-5 AMP to properly interface with other C-5 RERP system
modifications. The following is a list of CSCIs that may be changed for C-5 RERP:

a

b.

c.
d.

the Display Services Computer Software Configuration Item (CSCT),
the Mission Integrity CSCI,

the Multi-Function Display Unit (MFDU) Application Client CSCIL,
the Automatic Flight Control Systera (AFCS) CSCI, and

LoOCKNERD .‘lfll;? 27



Z7 Fabruary 2002

¢. the Flight Management System (FMS) CSCI

The Contractor shall develop and document the following:

a. definition of C-5 RERP new and modified avionics subsystem component requirements.
{CDRI. A015)

b. interface control of C-5 RERP new and modified avionics subsystem components.
(CDRL A015)

¢. design activities related to C-5 RERP avionics subsystem hardware modifications.
(CDRL B001)

d. software development activities related to the C-5 RERP avionics subsystem CSClI: in
accordance with this Statement of Work. (CDRL A015)

¢. qualification test requirements and results, and analyses that show compliance with design
requirements for C-5 RERP new and modified avionics subsystem components.
(CDRL A015)

f. acceptance test requirements and results for C-5 RERP new and modified avionics subsystem
components. (CDRL A015)

The Contractor shall provide technical support for activities associated with qualification,

integration, and QT&E testing of the avionics subsystems modifications. The Contractor shall

procure or modify equipment to support avionics subsystem modifications.

The contractor shall interface with the Air Force Mission Support System by providing

appropriate algorithms to the AFMSS vendor and verifying the interface during all phases of
test.

3.1.15 WBS 1.1.5.0  Air Vehicle Analysis and Integration

3.1.1.51 WBS 1.1.5.1 Air Vehicle Requirements and Specialty Engincering

The Contractor shall perform Air Vehicle requiremcats analysis, requirements traceability, and
specialty engineering activities to support the Air Vehicle design and qualification as defined
below.

a. Develop and maintain the Air Vehicle functional, performance, and verification requirements
in the Air Vehicle Functional Modification Specification.

b. Manage the allocation of Air Vehicle functional and performance requirements to Subsystem
Integration Specifications and lower tier development and product specifications.
(CDRL A015)

c. Perform analysis activities and prepare documentation to show compliance with design
requirements. (CDRL A015)
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d. Support Government preparation of Airworthiness Certification documentation that will be
used to show compliance with OSS&E requirements at the conclusion of the SDD contract.

¢. Establish and maintain the Technical Performance Measurement (TPM) parameters relating
to the Air Vehicle development.

f. Establish Human Factors focus areas through a C-5 RERP Crew Systems/Human Factors
Requirements Analysis. Plan, coordinate, and conduct the Flight Station Working Group
(FSWG) meetings.

1.
2.

Document the Operator's Human Engineering Design Approach. (CDRL: A010)

Perform and document an anthropometric evaluation of new and modified flight deck
crew interfaces. (CDRL A015)

Manage crew workload evaluations including planning, scenario and mode] development,
implementation, and documentation. (CDRL A015)

Develop verification procedures for human engineering requirements related to Air
Vehicle operators. (CDRL A022)

Develop test reports to document the resuits of human engineering tests related to Air
Vehicle operators. (CDRL A023)

g Perform an E® criticality analysis, an Electromagnetic Effects (EME) immunity analysis, and
an E safety margin analysis., (CDRL A015)

1.

Perform a High Intensity Radio Frequency (HIRF) and lightning protection location
versus environment hardness analysis, zoning analyses, and a HIRF and lightning
protection analysis. (CDRL A015)

Prepare and document test requirements and test and analysis reports for the following E>

evaluations:

a. Self-compatibility evaluation — This includes preparation of aircraft-level test
requirements, analysis of equipment data (both baseline C-5 and new C-5 RERP) and
documentation of aircraft-level test results in a sclf-compatibility evaluation report.
(CDRL A015)

b. HIRF evaluation — This includes analysis of ncw equipment data, considering
equipment installation location, evaluation of aircraft bonding and cable design, and
documentation of evaluation results in a HIRF analysis report. (CDRL A015)

¢. Lightning evaluation — This includes analysis of new equipment data (immunity to
conducted susceptibility), considering equipment installation location, evaluation of
aircraft structural bonding design, and documentation of evaluation results in a
Lightning analysis report. (CDRL A015)
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3.1.1.5.2 WBS 1.1.5.2 Air Vehicle Analysis

The Contractor shall analyze Air Vehicle system level performance characteristics for acoustics,
aerodynamics and performance, stability and control, flying qualities, and thermodynamics.

The Contractor shall develop and document the following:

a. Perform acoustic analyses and document the acoustic impacts from Air Vehicle modifications
on the following:

1.
2,

Interior noise in the flight station and crew area. (CDRIL A015)
Exterior nois¢ during ground operations. {CDRL A015)

3. Far-field noise levels. (CDRL A015)
b. Perform the following aerodynamic performance analyses:

1.

Provide acrodynamic performance predictions based on wind tunnel test data, flight test
data, and performance expansion codes.

Develop design and test requirements for FMS CSCI modifications.

3. Generate an Aerodynamics Substantiating Data Report. (CDRL A026)

5.

Develop performance charts and related text that will be used to update the C-5 Flight
Manual and Performance Appendix to reflect RERP modifications.

Develop Flight Manual and Performance Index to reflect C-5 RERP modifications.

¢. Perform the following Stability and Flight Comntrol tasks:

1.

“or W

Provide updated stability and flight control performance predictions that reflect C-5
RERP modifications.

Develop design and test requirements for the autopilot and AFCS CSCI modifications.
Provide aerodynamic data for the Air Loads Report. (CDRL A015)
Update the Stability and Control Substantiating Data Report. (CDRL A015)

Develop charts and procedures that will be used to update the C-5 Flight Manual to
reflect RERP modifications.

d. Perform the following Thermodynamics Systems Integration tasks:

1.

Define performance and test requirements for modified air vehicle thermodynamic
subsystems and components (APU, ATM, air conditioning, distribution, and cabin
pressurization subsystems, engine bleed air subsystem, propulsion system) support test
plan development, perform analyses to verify subsystem performance requirements, and
document analysis and requirements verification activities. (CDRL A015)
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2. Assess the RERP baseline avionics cooling system capacities and loads, support the
verification of equipment thermal environments, support test plan development, verify
performance requirements, and document analysis and requirements verification
activities. (CDRL A015)

3 Assess the fuel system performance characteristics, support test plan development, and
document analysis and requirements verification activities. {(CDRL A015)
3.1.1.53 WBS 1.1.5.3  Air Vehicle Integration

The Contractor shall perform and manage the following functions relating to Air Vehicle Design
Integration:
a. Establish and maintain an air vehicle weight statement. Provide technical support before and

during C-5 RERP aircraft weighing, and produce an updated weight statement for each
aircraft after weighing the aircraft. (CDRL A018)

b. Establish and maintain the following documents which will document the physical and
functional configuration of the C-5 RERP air vehicle:

Drawing Tree (CDRL A015)
2. Master Equipment List (CDRL A015)
3. System Description Document (CDRL A015)

¢. Establish and maintain a problem reporting and resolution system to support air vehicle
subsystem integration. The Contractor shall produce Integration Problem Reports (IPRs) to
identify problems or document incorrect test results found during C-5 Systems Integration
Laboratory (SIL) or aircraft testing. Issues identified in the C-5 SIL will be reviewed and
addressed prior to flight-testing on the aircraft,. The Contractor shall track and maintain the
status of [PRs. All open IPRs will be reviewed prior to the installation of a software release
on the SDD test aircraft to ensure safe and efficient use of the test aircraft.

3.1.1.6 WBS 1.1.6.0 Installation, Axsembly, and Checkout

The Contractor shall control the tooling, and perform the fabrication, assembly, and installation
effort for C-5 RERP modifications. These efforts include the following tasks:

a. conduct production planning,

b. provide manufacturing facilities,

¢. develop a tooling concept,

d. plan, fabricate, and maintain the tooling necessary to perform SDD manufacturing tasks,
¢. execute make-or-buy decisions,

f. fabricate components in accordance with make-or-buy decisions,
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g develop manufacturing techniques,
h. perform subassembly and assembly installation activities, and

i. perform checkout activities for the air vehicle upon receipt from and prior to redelivery to the
Air Force.

31161 WBS 1.1.6.1 Production Planning

The Contractor shall incorporate the C-5 RERP modifications using production planning,
Technical Orders (TO), and Time Compliance Technical Orders (TCTO). Modification activities
that are covered by existing TOs and TCTOs will be worked utilizing applicable TCTOs.
Existing planning documentation shall be used for SDD fabrication, assembly, and installation
activities. When appropriate, new planning shall be developed for items that are unique to C-5
RERP Production. Fabrication planning shall be developed for manufacturing detail parts and
subassemblies.

31162 WBS 1.1.6.2 Tooling

The Contractor shall design, analyze, develop, fabricate, test, qualify, and prepare for production
the tooling required for the C-5 RERP modifications. This tooling is required for manufacturing
support and check-out operations. Additional tooling may be required for the QT&E flight test
program. Tooling required for modification include configuration control tooling, fabrication
and mill fixtares, special cutters and drills, manufacturing aids, and functional checkout tools.

The Contractor shall determine and build the tooling required to support SDD activities. The
Contractor shall use existing tooling to the maximum extent possible and identify the additional
tooling required to support the Production phase.

3.1.1.63 WBS 1.1.6.3 Fabrication

The Contractor shall plan, organize, direct, coordinate, and control the fabrication of C-5 RERP
parts, subassemblies and harnesses. This effort shal! include make-or-buy studies and decisions
on what to manufacture internally and what to outsource to achieve best value to the
Govemnment. The Contractor shall mock-up fabricated parts and assemblies (such as tubing and
wire hamesses) during SDD to obtain data required for the Production phase.

31164 WBS 1.1.6.4  Assembly/Installation

The Contractor shail plan, organize, direct, coordinate, control, and perform the assembly and
installation activities to incorporate the C.5 RERP modifications. The Contractor shall define
the manufacturing sequence, facilitics utilized, assembly rates and number of modification
positions. During the assembly/installation activity, any discrepancies found in legacy C-5
systems, equipment, structure, or departures from the legacy aircrafft baseline shall be
documented on Contractor’s Modification Inspection Record (MIR). Those repairs and
replacements not specifically cited as C-5 RERP work, covered in other paragraphs of this SOw,
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shall be considered “over and above” activities. Accordingly, the MIR shall be annotated with the
man-hours necessary to remedy the discrepancy and the schedule impact. The MIR shall then be
submitted to the designated Government representative for authorization of the “over and above”
work.

For the structural repair items that are unigue to the C-5A aircraft, the Contractor shall
perform both visual and non-destructive inspections (NDI) as part of the RERP contract. Any
discrepancies or damage discovered during these inspections shall be documented on MIR
forms for each condition and shall be considered “over and above™. Due to the unknown
status of each aircraft prior to input for modification, the inspections are considered a part of
the RERP contract, whereas the fabrication and installation of repair parts and skins would be
“over and above” the basic contract. The five particular repairs on C-SA aircraft are as
follows:

1. underfloor bulkhead end fittings (RE Item 3UF),
2. contour box beam fittings (RE Item 3CB),

3. mainframes (RE Item 3MF),

4. keel beam fittings (RE Item 3KRB), and

3. upper crown skins (RE Item UCS).

The Contractor shall provide secure storage for high-value and classified equipment that will be
removed from the aircraft during modification or test activities and reinstalled prior to redelivery
of the aircraft. The Contractor shall disposition removed equipment that will not be reinstalled
as part of the RERP modification in accordance with the Special Contract Clause titled
“Disposition of Removed C-5 Equipment.”

Following the completion of Qualification Test and Evaluation (QT&F) activities defined in this
Statement of Work, the Contractor shall remove Contractor-installed instrumentation from the
three instrumented test aircraft and restore them to an operationally serviceable (production-
representative) condition prior to redelivery to the Air Force.

3.1.1.6.5 WBS 1.1.6.5  Flight Operations

The Contractor shall plan, organize, direct, coordinate, control, and conduct the flight operation
activities required for receipt and redelivery of the SDD aircraft. These activities will consist of
initial fueling activities, engine runs, and ground and flight check-out of all air vehicle systems in
accordance with the C-5 RERP production acceptance test procedures.

During the receipt and redelivery activities, any discrepancies found in legacy C-5 systems,
equipment, structure, or departures from the legacy aircraft baseline shall be documented on
Contractor’s Modification Inspection Record (MIR). Those repairs and replacements not
specifically cited as C-5 RERP work, covered in other paragraphs of this SOW, shall be
considered “over and above™ activities. Accordingly, the MIR shall be annotated with the man-
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hours necessary to remedy the discrepancy and the schedule impact. The MIR shall then be
submitted to the designated Government representative for authorization of the “over and above”
work.

3.1.2  WBS 1.2.0.0 Logistics Support

3.1.21 WBS 1.2.1.0 Training

The Contractor shall provide Aircrew and Maintenance training to C-5 qualified Government
personnel, as defined in the Logistics Support Plan (LSP).

3.1.2.1.1 WBS1.2.1.1  Air Crew Training

3.1.2.1.1.1 WBSI.Z.I.I.IQT&EFIi,gh:TmAirmmeining

The Contractor shall provide the Type 1 training necessary to qualify two government flight test
crews to participate in the C-5 RERP QT&E program. The training program shall be conducted
using preliminary Type 1 training materials, tailored to meet QT&E requirements. Prior to
aircrew training, Contractor instructors shall receive Government-provided training at agreed-
upon Government sites, in order to be proficient in baseline C-$ flight operations.

3.1.2.1.1.2  WBS 1.2.1.1.2 QOT&E Type 1 Aircrew Training

The Contractor shall provide Type 1 aircrew training to qualify a cadre of ten aircrews to operate

and test the new and modified C-5 RERP aircraft systems for QOT&E. The QOT&E aircrew
training program shall emphasize “hands-on” use of the new of modified systems in their
intended test and operational aircraft configurations. The Contractor shall provide training
courseware material to the Government. (CDRL A015)

3.1.2.1.1.3 WBS 1.2.1.1.3 Type | Training Facilities
Contractor facilities shall be used for Type 1 training.

3.1.2.1.1.4 WBS 1.2.1,1.4 Aircrew Training Devices (ATD)

The Contractor shall develop an Associate Contractor Agreement (ACA) with the C-5 Aircrew
Training System (ATS) Contractor in accordance with contract clause AFMC FAR 5352.217-
9010, Associate Contractor Agreements, and Special Contract Requirernent H-005, Associate
Contractor Agreements (ACA) (C-5 RERP). The Contractor and the C-5 ATS Contractor shall
identify requirements for information {e¢.g., engineering dara, schedules, etc.), hardware (e.g.,
parts applicable to C-5 ATS Training devices) and/or software related to the C-5 RERP
modifications for use with existing or planned C-5 ATDs. Contractor support to the Associate
Contractor, as stated in the ACA, shall be accomplished pending exccution of a separate
contract modification to the SDD RERP Coatract that will allow the provisions of the ACA to
be executed.
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At the times agreed to by the Contractor and C-5 ATS Contractor, all data and software items
required by the C-5 ATS Contractor under the ACA shali be delivered in the same format,
medium, and level of detail used by the Contractor.

31.2.1.2 WBSI1.2.1.2 Maintenance Training

The Contractor shall develop, and present a C-5 RERP Type 1 Maintenance Training program,
suitable for qualified (5 and 7 skill level) maintenance technicians and instruction personnel.
Type 1 maintenance training shall include instructions necessary o test and operate the new and
modified C-5 RERP systems in the intended test and operational configurations.

312121 WBS 1.2.1.2.1 QT&E Training

The Contractor shall allow up to 12 Government representatives to observe maintenance actions
on the C-5 aircraft. These representatives will be 7-level maintenance personnel experienced on
transport aircraft. The Contractor shall provide familiarization briefings and informal training
for these personnel to familiarize them with the RERP modifications. The Contractor shall
cnsure that an effective interface with current C-5 aircrafft maintenance Tech Orders is
established during the QT&E period.

3.1.2.1.2.2  'WBS 1.2.1.2.2 Type | Initial Cadre Maintenance Training

The Type | maintenance training program shall include new and modified C-5 RERP system and
subsystem familiarization, theory of operation, interface descriptions, system and sub-system
operation, troubleshooting to the Line Replaceable Unit (LRU) ievel, and the use of new support
equipment required to support organizational-level maintenance, The Type 1 maintenance
training shall also emphasize “hands-on” maintenance and operation of new/modified C-5 RERP
systems in the intended test and operational aircraft configurations. The Contractor shall be
available for Type I maintenance training consultation throughout QOT&E. (CDRL A015)

The Contractor shall provide at least two iterations of engine Original Equipment Manufacturer
(OEM) organizational ievel training at the engine manufacturer’s facility for Government and
Contractor personnel as part of the RERP training development and implementation effort,

The Contractor shall conduct two iterations of Type 1 initial cadre maintenance training,
including engine OEM training, using preliminary training materials, prior to the commencement
of Technical Order Verification. For each iteration, the Contractor shall present this Type 1
training to a cadre of up to 12 students per class for each maintenance course listed in the C-5
RERP Training and Training Equipment Plan.

31.21.23  WBS 1.2.1.2.3 Maintenance Training Devices (MTD)

The Contractor shall conduct a Training Systems Requirements Analysis (TSRA) Phase I
extending the preliminary Phase I TSRA to identify the training and training equipment required
to support the C-5 RERP peculiar systems and their integration into the C-5 airframe. The
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Contractor shall establish Production lead time, delivery schedule, and estimated facility
requirements for the equipment identified. The Contractor shall consider existing Government C-
5 training devices when determining training device requirements. Trainers will be used to
conduct training certification to a 3cGo qualification level for Government maintenance
personnel. The TSRA shali establish recommended Master Training Task List (MTTL), course
objectives, and instructional mediz necessary to meet the requirements of the SOW, Systems
Specification, and the Logistics Support Plan (LSP). (CDRL A036)

3.1.2.2 WBS 1.2.2.0 Sapport Equipment

3.1.2.2.1 WBS 1.2.2.1 Peculiar Support Equipment (PSE)

The Contractor shall minimize the requirements for Support Equipment (SE). The Contractor
shall design, develop, build and deliver the PSE required to complete the SDD program. This
effort shall include the design/development of the C-5 RERP engine change package that will
be deployable on a C-17 aircraft. The Contractor shall procure materials, components and
standard parts required to test, validate, and deliver required PSE. The Contractor shall
review, analyze, and approve applicable on-aircraft diagnostics and test equiproent to ensure
that they meet PSE and diagnostic technical data requirements. The Contractor shall develop
test strategies, concepts, parametric information, and requirements for PSE-supported
subsystems, units, and assemblies. The Coatractor shal} develop and deliver specifications for
complex PSE. The Contractor shall identify and document calibration requirements for PSE
developed under this contract. The Contractor shall develop a repair capability for PSE to meet
base-level support requirements and demonstrate this capability during QT&E. The Contractor
shall develop PSE and prime equipment as a system so that functional test results obtained
using PSE are consistent with acceptance test procedures and results. When support equipment
recommendations are implemented the Contractor shall perform a compatibility test on the first
article of each item of Support Equipment with the aircraft/system. The Contractor shall
prepare an Electronic Support Equipment Requirements Document (ESERD) for each PSE
item not currently on the C-5 Table of Allowances (TA). Upon approval of the ESERD by the
Procuriog Contract Officer (PCO), the Contractor shall design, fabricate, acquire, assemble,
code and debug, integrate, test, inspect, demonstrate, document, and deliver all approved O-
level PSE required to support the C-5 RERP system (hardware and software) during SDD.
(CDRL A031)

3.1.2.22 WBS 1.2.2.2 Common Support Equipment (CSE)

The Contractor shall screen and select CSE for Organizational and Depot maintenance levels.
The Contractor shall develop, maintain, and deliver standard and modified hand tool lists, and
support equipment lists. The Contractor shall conduct tests and demonstrations using common
support equipment cnd items on C-5 RERP modified systems, to ensure system compatibility,
performance and operability. (CDRL A015)
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The Contractor shall provide support equipment planning, identification, analysis, and integration
requirements for developing recommendations for RERP support equipment. When support
equipment recornmendations are implemented the Contractor shall perform a compatibility test
on the first article of each item of Support Equipment with the aircraft/system. The Contractor
shall prepare ESERDs for each Common Support Equipment item not currently in the C-5 TA.,
(CDRL AQ031)

3.1.2,3 WBS 1.2.3.0 Technical Publications

The Contractor shall provide operating, maintenance, and parts catalog data to support the C-5
RERP. The Contractor shall develop and deliver this data in accordance with the Technical
Manual Contract Requirements (TMCR). The TMCR is an attachment to the SDD contract.
(CDRL C001)

The Contractor shall develop and produce a one-page TCTO using the Contractor's format to
identify the Top Drawing that supports each C-5 RERP modification. (CDRL C001)

The Contractor shall develop Job Guide Manuals and Fault Reporting/Fault Isolation Manuals
(FRM/FIM) as part of the Organizational Maintenance Manual Set (OMMS) for new systems
that are maintained at the organizational level. The Contractor shali develop organizational
maintenance data with expanded removal and installation instructions for modified systems to be
incorporated in the existing maintenance manual set. (CDRL C001)

The Contractor shall host a technical manusl guidance conference, conduct an in-process review
of new and substantially changed manuals at the 75% completion point; host & combined
validation/verification; support a pre-publication review of Government selected new and
updated publications, and deliver data in compliance with the negotiated schedule. Upon
completion of the validation effort during QT&E, comments shall be incorporated and updated
paper copies of TO manuals shall be provided for QOT&E support. Comments resulting from
QOT&E shall be incorporated and updated paper copies of TO manuals shall be submitted for
Pre-Publication Review (PPR). Upon completion of the PPR, comments shall be incorporated
and TO manuals shall be submitted for acceptance. Final delivery shall be in the form of digital
media (Indexed Portable Document Format (IPDF) and in Standard Generalized Mark-mp
Language (SGML) developed using LM Aero Document Type Definition (DTD). The Technical
Manual Guidance Conference shall address aspects of the Publications Program focusing on the
tailored Technical Manual Contract Requirement (TMCR). The Contractor shall use the C-5A/B
aircraft manuals that have been updated to the C-5 AMP configuration, where applicable, as the
bascline for required C-5 RERP flight, maintenance, and Ilustrated Parts Breakdown (IPB)
manual data C-5 RERP technical manuals shall be produced in a similar style and format as the
current manuals to maintain consistency within the C-5 Technical Manual Set. The Contractor
shall monitor the C-5 RERP flight testing and shall revise the technical manuals, {CDRL C001)

The Contractor shall review available commercial manuals that provide maintenance instructions
for complex C-5 RERP Peculiar Support Equipment (PSE). The Contractor shall submit
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CFAE/CFE Notices to recommend those commercial SE manuals that are acceptable for use in
accordance with MIL-HDBK-1221, and to identify the costs associated with delivering those
manuals. (CDRL C001)

3.1.2.4  WBS1.24.0  Supply Chain Management

3.1.24.1 WBS 1.2.4.1 Spares

The Contractor shall provide spares for ground and flight test, QT&E/QOT&E, and
QOT&E/initial RM&A Assessment. The Contractor shall ensure that initial spares will be
identified for the base supply system, the Readiness Spares Packages (RSP), and at the ten
Forward Supply Locations to ensure that minimum levels can be obtained and will be available at
the time of gystem delivery. The Contractor shall produce a Logistics Management Information
(LMI) Data Product and Flight Test Spares Data using MIL-PRF-49506 as a guide.
(CDRL A032)

31242 WBS 1.2.4.2 Provisioning and Repairs

312421 WBS1.2421 Strategic Sourcing

The Contractor shall select suppliers and repair sources for C-S RERP modifications that
provide the best overall value, The Contractor shall monitor these suppliers and repair sources
to ensure that problems are identified and resolved early.

3.1.2.4.22  WBS 1.2.4.2.2 Supply Support

The Contractor shall provide 2 Field Service Represemtative (FSR) to the Regional Supply
Squadron (RSS}) at Scott AFB, as a Contractor/Government Interface.

The Contractor shall develop a plan to ensure the timely procurcment and delivery of all initial
and replenishment spares and repair parts for the C-S RERP. This plan shall re-assess the
quantity of spares and provide recommendations for changes in quantity of spares. This plan
shall also define the process for identifying and ordering long-lead time items. In addition, the
Government's wartime surge requirements and other contingency operations shall be
considered.

3.1.2423 WBS 1.2.4.2.3 Sustaining Item Management

The Contractor shall definc and develop initial capability for the effort required to manage the
unique C-5 RERP items after initial spares have been procured. The Contractor’s responsibilities
shall include item planning, replenishment execution, exception management, and supply chain
pipeline monitoring and problem resolution. The Contractor shall develop the means necessary
to resolve CONUS MICAP (Mission Capability) within 48 hours and CONUS Non-MICAP
events within 72 hours 90 percent of the time, as described in the Logistics Support Plan for all
C-5 RERP items.
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3.1.2424 WBS 1.2.4.2.4 Warmnties

The Contractor shall establish an effective C-5 RERP warranty management program plan to
provide warranty support on new and repaired C-5 RERP parts. The warranty program will
facilitate timely, proper support to the Government and resolution of quality and performance
issucs.

31.2.5 WBS 1.2.5.0 Logistics Support Management

3.1.2.5.1 WBS 1.2.5.1 Logistics Support Planning

The Contractor shall continue to develop a Logistics Support Plan (LSP) and implement those
clements required to support SDD. The LSP shall address the following elements:
(CDRL A012):

Design interface

Maintenance planning

Support Equipment

Supply support

Packaging, handling, storage, and transportation
Technical data

Facilities

F®R ™o a0 op

Personnel
Tramning and training support
J. Computer resources support

Logistics information technology and an information management system shall be planned and
relevant capabilities needed for SDD will be implemented. The Contractor shall define
requirements, and define, test, and integrate those portions of an internal on-line supply support
process necessary to accomplish SDD tasks. The Supply Chain System, Decision Support
System, and Logistics Support Portal shall ensble the Contractor to determine the base-level
support required for the C-5 RERP Air Vehicle. The Contractor shall define the process and
infrastructure necessary 1o maintain the spare parts identification consistent with the approved
configuration baseline.

The Contractor shall analyze, assess, and make improvement recommendations 1o the current
C-5 supply chain processes.

-
H
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3.1.2.5.1.1  WBS 1.2.5.1.1 Supply Chain System

The Contractor shall define the approach required to acquire and implement a wholesale level
Order and Supply Chain System that contains the following functions:

a. Order processing
b. Purchasing
Inventory Management

e n

Planning

The Contractor shall define and build a transparent interface between the wholesale level
Supply Chain System and the Standard Base Supply System (SBSS) so order processing
capabilities will include the ability to exchange applicable data with the Air Force’s supply
system.

3.1.2.5.1.2  WBS 1.2.5.1.2 Decision Support System

The Contractor shall perform the requirements analysis, design, development, procurement,
data modeling, standardization, testing, integration, and data management and transformation
10 support the development of C-5 decision support system (DSS) capabilities. After the C-5
DSS tool is implemented, the Contractor shall provide customer and technical support during
SDD.

3.1.2.5.1.3  WBS 1.2.5.1.3 Logistics Support Portal

The Contractor shall design and implement a C-S RERP logistics support portal so that
logistics support functions can be performed from a single-point, The portal shall be designed
to provide near real-time transaction capabilities and support interaction between the
Government, Contractor, and the Coatractor’s supplier comununity.

3.1.2.5.1.4  WBS 1.2.5.1.4 Current Supply Chain Processes

The Contractor shall perform an initial evaluation of the Government's current C-5 supply
chain processes to ensure that the C-5 RERP logistics program is supportable throughout the
life of the weapon system. The Contractor shall evaluate and identify arcas for potential
product support improvement or replacement. The Contractor shall complete supportability
analyses on mew or modified systems and components to identify any impacts to facilities.
Specific facility requirements will be documented in a facilities requirement plan as an
appendix in the LSP.

3.1.2.5.1.5  WBS 1.2.5.1.5 Facilities

The Contractor shall develop and document design criteria for the facilities that are required
for C-5 RERP modifications. The Contractor shall analyze existing Government facilities.
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This task specifically excludes acquisition, design, and modification of any facility by the
Contractor.

312516 WBS 12.5.1.6 Packaging, Handling, Storage, and Transportation (PHS&T)

The Contractor shall provide Preservation and Packaging data to support the C-5 RERP. The
Contractor shall provide Special Packaging Instructions to support the C-S RERP and ensure
component packaging is compatible with current SE and Material Handling Equipment (MHE).

3.1.2.52 WBS 1.2.5.2 Source of Repair Assessment

The Contractor shall provide data in support of the Government’s Source of Repair
Assignment Process (SORAP), using AFI 63-107 Attachment 3 as a guide (CDRL AO015).

Reserved
WBS 1.4.0.0 System Test and Evalaation

314.1 WBS 1.4.1.0 Qualification Test and Evaluation (QT&E)

The Contractor shall participate in the Test Planning Working Group (TPWG), consisting of
personnel involved in testing activities, which will be responsible to review overall test
objectives, requirements, resources, and schedule. The TPWG will be composed of
representatives from the Contractor and the Government. Regularly scheduled meetings of the
TPWG (approximately quarterly) shall be held. The Contractor shall provide an agenda and
minutes for the TPWG meetings. (CDRL A015)

In support of the Government’s Airworthiness certification efforts for the RERP aircraft, the
Contractor shall participate in Certification Working Group meetings. These meetings will be
composed of representatives from the Contractor and the Government. Regularly scheduled
meetings of the Certification Working Group (approximately quarterly) shall be held.

The Contractor shall participate as a partner with the Government in the Combined Test Force
(CTF) with the charter to conduct QT&E ground/flight testing and evaluate the C-5 RERP
modified aircraft. The Contractor shall provide a co-lead and technical personnel to the CTF. The
CTF will perform tests in accordance with the Section 4 requirements of the C-5 RERP Air
Vehicle Functional Modification Specification and the Logistics Support Plan.

The Contractor shall prepare an aircraft test plan to describe the CTF's planned air vehicle
ground and flight testing. The Contractor shall, as a member of the CTF, prepare Test
Information Sheets (TIS) for each test described in the aircraft test plan. Each TIS includes
background rationale for the planned testing, and the detailed planning information necessary to
conduct the tests, record test data, and evaluate the test results. {CDRL A022, A029)

The C-5 RERP QT&E flight test program shall be conducted with three C-5s with the RERP
modifications. The Contractor shall instrument the first three aircraft to record the data required
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for evaluating the C-5 RERP modified aircraft. C-5 RERP test instrumentation structural
installations, which arc designed by flight load conditions, shall have an analytical 25%
strength margin of safety, unless proven by limit load proof test. The 25% strength margin of
safety does not apply to crash load conditions. One of these shall be a LESS aircraft QT&E test
program shall also support TO verification and validation, maintenance demonstrations,
maintenance training in preparation for dedicated OT&E, human factors demonstrations, flying
hours to provide additional basis for RM&A assessments, unique AF test requirements and
operationally relevant missions. The operating time accumulated during these operational
relevant missions are required by the AF to support certification of system readinegs for
dedicated OT&E. The Contractor shall provide facilities, equipment, and personnel to support
QT&E flight and ground testing of the C-5 RERP-modified aircraft by the CTF. Testing will be
conducted primarily at the Contractor’s facility, although off-site operations are anticipated for
field performance testing, hot and cold weather operations. The hot and cold weather testing shall
be conducted for the C-5 RERP modifications to verify specification compliance and shall be
performed at an operational location. The Contractor shall, as a member of the CTF , prepare test
cards, participate in pre-test and post-test mission briefings, provide analysis of results to support
test mission planning, and provide real-time data monitoring on required flights, participate in
the test mission (flight test aircrews and on-board flight test engineers), and support deployment
of the aircraft for off-site operations.

The Government will support the CTF with Flight Test Engineers (FTEs), Flight Test Analysis
Engineers (FTAES), and two aircraft test crews. The Contractor shall provide onsite facilities for
these government members of the CTF and shall include the following:

8. Required office space

Basic office supplies (paper, binders, pens)

Office furniture (desks, chairs, bookshelves, cabinets)
Telephone lines (voice, fax, modem)

Access to copy machines

o

Access to fax machines

Desktop computers with restricted access to 1) the LM Aero C-5 server and 2) the Flight Test
Data Center common and C-$ servers.

® ™ a6 o o

h. Janitorial services

The Contractor shall provide maintenance of the three C-5 flight test aircraft, including the flight
lest instrumentation system, to support ground and flight testing during QT&E. Any maintenance
action on the aircraft shall be documented using the appropriate agreed upon forms. The
Contractor shall conduct normal aircraft maintenance pre-flight and post-flight briefings. The
Contractor shall provide access to the aircraft maintenance records to members of the CTF.
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The Contractor shall host a First Flight Readiness Review (FFRR) prior to the commencement of
flying. The FFRR follows the Safety Review Board (SRB) and is held to ensure that the test
vehicle is ready to be tested and that the test program is appropriate and consistent with the status
of the aircraft and systems. The FFRR will be co-chaired by the Contractor and Government and
consist of appropriate representatives from each. The following items shall be covered in the
FFRR: description of aircrat or modification, test objectives, SRB inputs, aircraft
schedule/status, instrumentation status, hardware/software qualification tests, preliminary aircraft
ground test requirements, first flight plans, aircraft limitations, and the flight crew. All safety
actions identified during the FFRR must be resolved prior to releasing the test vehicle for formal
testing.

The Government will provide an aircraft capable of “safety chase” in support of the Flight Flutter
tests,

The Contractor shall gather, analyze, and report the flight test results. The Contractor ghall
prepare a final test report at the end of the QT &E test program. (CDRL A015, A023)

The Contractor shall participate in the T&E Deficiency Review Board(s) (DRB) for QT&E by
providing technical support in describing the deficiency so the Government can accurately
prioritize the Deficiency Report (DR). The T&E DRB is a Government convened, sponsored,
and chaired board tasked to review integration problems.

3.1.4.2 WBS 1.4.2.0 Qualification/Operational Test and Evaluation {(QOT&E)

The Contractor shall provide technical support for the air vehicle systems during QOT&E. This
includes technical assistance to the test personnel on anomalies encountered that impact effective
test accomplishment and technical assistance to the maintenance personnel. The Contractor shall
participate in the T&E DRB for QOT&E.

3.1.43 WBS 1.4.3.0 Live Fire Test and Evaluation (LFT&E)

The Contractor shall provide level of effort support for Government Live Fire Testing and
Evaluation (LFT&E) efforts with analysis,design, and flight test information. The Contractor
shall support the C-5 RERP Program Office with copies of production drawings, schematics
and reference documents for use in the preparation of shotline selection, pretest predictions,
fabrication and/or modification of LFT&E test articles. Data will be provided as available no
later than sixty days after receipt of a formal request.

3.1.4.4 WBS 1.4.4.0 Systems Integration Laboratory (SIL) Testing

The Contractor shall design and implement the modifications to the C-5 Systems I[ntegration
Laboratory (SIL) necessary to validate the modifications to the C-35 avionics architecture that are
introduced by the RERP modifications. The Contractor shall maintain the C-5 SIL components
associated with the RERP avionics for the duration of the SDD phase of the RERP to support
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Contracinal Dacuments

maintenance demonsirations, human factors evaluations, display evaluations, aircrew training,
and CTF support.

The Contractor shall participate in the TPWG to coordinate SIL test objectives, requirements,
resources, and schedule. The TPWG will be composed of representatives from the Contractor
and the Government. Regularly scheduled meetings of the TPWG (approximately quarterly) shall
be held. The Contractor shall provide SIL access to the members of the CTF.

The Contractor shall verify avionics system integration in accordance with the applicable
C-SRERP specifications and interface requirements documentation. The Contractor shall
perform avionics integration testing of the C-5 RERP systems using the C-5 SIL. The Contractor
shall prepare a SIL test plan to describe the scope of the integration testing that will be
performed. The Contractor shall prepare Integration Test Information Sheets (ITIS) for each test
described in the SIL test plan. (CDRL A022, A029)

The Contractor shall conduct avionics systems integration tests, gather and analyze test results,
and prepare test reports to document the results of design requirements verification tests. The
Contractor shall highlight the SIL tests and demonstrations associated with the proof-of-design
activity. The Contractor shall prepare a test report that summarizes the requirements
verification tests conducted in the SIL prior to redelivery of the test aircraft to the
Government. (CDRL A015, A023)

3.1.5§  WBS 1.5.0.0 Program Management

3.1.5.1 WBS 1.5.1.0 Program and Business Management
31511 Program Management

The Contractor shall perform the management tasks required to plan, organize, control, integrate,
and execute the C-5 RERP SDD program to meet the requirements defined in this Statement of
Work. As part of this responsibility, the Contractor shall ensure successful execution of the
activities identified in the Integrated Master Plan and Integrated Master Schedule.

The Contractor shall implement and enforce a disciplined system integration effort that addresses
economic and effective RERP modemization for the C-5 fleet of aircraft. The Contractor shall
monitor all non-RERP changes to the C-5 and notify the Government of changes that impact
C-5 RERP cost, schedule, or technical performance. The Government may elect to task the
Contractor to address change conditions through the ECP process or as a Studies and Analysis
task in accordance with SOW paragraph 3.1.8.

The Contractor shall support the Government by developing proposals for the C-S RERP
follow-on Production and Interim Contractor Support (ICS) program.

The Contractor shall employ an Integrated Product Team (IPT) approach in the design,
development, integration and test of the C-5 RERP products. An organization matrix shall be
utilized to foster the cross-IPT information flow.
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The Contractor shall provide a video teleconference capability at the Contractor’s site compatible
with the Government DSO at Wright Patterson AFB, System Program Office (SPO) at Robins
AFB, and Air Mobility Command (AMC} at Scott AFB.

3.1512 Data Management

The Contractor shall implement a data management program for generating, acquiring,
identifying, statusing, planning, and controlling technical and management data and rclated
information. The Contractor shall flow data requirements down to subcontractors to ensure
Contractor and Government access to data generated in accordance with this SOW.

The Contractor shall establish a Data Accession List (DAL) that is electronically accessible by
the Government. (CDRL A015)

The Contractor shall plan, schedule, and control data so that the data essential for program
milestones (e.g., design reviews and audits) is available consistent with the Integrated Master
Schedule (IMS) and the Integrated Master Plan (IMP).

The Contractor shall provide Government access to 8 Contractor data system that supports
clectronic delivery, storage, and archiving of informal documents and formal CDRL documents.

3.1.5.13 Business Management

The Contractor shall use an Eammed Value Management Systern (EVMS) to plan and control the
C-5 RERP, in accordance with the applicable Advance Agreement and Joint Surveillance
Agreement with the Defense Contract Management Agency (DCMA).

The Contractor shall prepare and submit Cost Performance Reports (CPR) detailing performance
status, including cost variance, schedule variance and estimate-at-completion (EAC) information,
and Contract Funds Status Reports (CFSRs). In addition, the Contractor shall prepare and submit
Cost Data Summary Reports DD-1921 and Functional Cost-Hour Reports DD-1921-1.
(CDRL A016, A017, A027, A028)

The Coptractor shall develop and maintain the C-§ RERP IMS. The IMS shall contain specific
activities and milestones associated with C-5 RERP design, development, integration, testing,
installation, and support. Selected key supplier activities and milestones shall also be included in
the IMS. The IMS requirements shall be integrated with the other clements of EVMS.
(CDRL A019)

The Contractor shall maintain the Contract Work Breakdown Structure (CWBS) index and
CWBS dictionary. The Contractor shall integrate the CWBS with the program IPT organizational
structure to define the control account for program planning and execution.

Work package schedules developed for EVMS shall be included in the integrated schedule
(CDRL A015) in the contractor’s EVMS. The Contractor shall implement baseline program
plans and controls immediatcly following program go-ahead. The integrated schedule in EVMS
and the IMS will be maintained throughout SDD to ensure a proper basis for performance

ﬁv 4
LOCKHEED MAATIN 3




r—

LGOGSOWO00S0
27 Felbrusry 2002

Contractual Documents

management. The Contractor shall conduct an Integrated Baseline Review (IBR) of the program
plans within the first six to nine months following contract award.

Estimates-At-Completion (EAC) will be maintained, and will be integrated with the Risk
Management process. A total EAC update will be accomplished at least annually and
appropriate, corresponding updates to the IMS and data in the contractor's EVMS will be
accomplished accordingly as part of the next CDRL submittal,

The Contractor shall conduct an annual affordability assessment of the production program that
updates production cost estimates throughout the SDD program. This assessment shall address
the recurring cost elements, risks, learning curve, quantity and rate issues, cost reduction
initiatives, and other factors which contribute 1o the production costs for the C-5A, C-5B, and
C-5C aircraft. This assessment shall be used as a means to identify, monitor, and control cost
growth to the production program.

3.1.5.2 WBS 1.5.2.0 Vendor/Subcontracts Management

The Contractor shall develop and execute a subcontract management program, Specifically, the
Contractor shall perform the following tasks:

2. develop a subcontract management plan

select suppliers and subcontractors that best meet the program requirements

c. foster competition between alternate suppliers and subcontractors

d. negotiate subcontracts and place purchase orders with selected suppliers and subcontractors
¢. implement methods of tracking supplier and subcontractor performance

o

f. manage suppliers and subcontractors.

The Contractor shall maintain a list of critical subcontractors and sources selected through the
make-or-buy process.

316 WBS 1.6.0.0 Systems Engineering

The Contractor shall conduct a Systems Engineering program that includes the activities defined
in the following paragraphs.

The Contractor shall organize, build, and execute s systems engineering process for integrating
engineering activities within C-5 RERP and where those activities interface with other C-5
upgrades.

3.1.6.1 WBS 1.6.1 Reserved

3.1.6.2 WBS 1.6.2.0 Electromaguetic Eavironmental Effects (E)
The Contractor shall perform the following electromagnetic environmental effects (B®) tasks:
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a. Providing B’ requirements for the Environmental Criteria Document.
b. Researching Ground Support Equipment (GSE) E* levels.

¢. Analyzing GSE cffects.

d. Verifying GSE compatibility with other GSE and air vehicle systems.
e. Resolving problem issues.

Note that air vehicle E’ related activities arc addressed in paragraph 3.1.1.5.1 of this
document.

3.1.63 WES 1.6.3.0 Environmental Compatibility
The Contractor shall perform the following tasks to ensure environmental compatibility:

a. ensure environmental compatibility in the ambient and induced, operating and non-
operating environments for C-5 weapon system

b. verify environmental compatibility in accordance with the C-5 Weapon System
Functional Modification Specification

c. develop an Environmental Criteria Document. (CDRL A015)

3164  WBS1.64.0 System Safety

The Contractor shall establish and maintain a C-5 RERP System Safety Program (SSP) that
manages safety risk through a systcmnatic approach of safety risk assessment, safety risk
management and hazard analysis. The Contractor shall make SSP data available to the
Government to support their C-5 RERP airworthiness effort and hazardous material management

programs.
3.1.64.1 System Safety Program (SSP)

The SSP shall include the design, test, and operation phases of the C-5 RERP. The SSP shall
eocompass both new and modified systems, sofiware and functions as well as commercial off-
the-shelf (COTS) equipment. Baseline C-5 systems and functions will be examined only if they
are directly affected by new or modified C-5 RERP systems, software or functions. The
Contractor shall incorporate industry-accepted “best commercial practices” for aircraft system
and functional safety analyses in the SSP. The details of the SSP will be documented in the
System Safety Program Plan (SSPP).

The Contractor shall implement a C-5 RERP software safety process as part of the SSP. The
Contractor shall establish software safety-critical requirements for the C-5 RERP and flow down
such requirements to the applicable subcontractors. The Contractor shall prepare inputs to the
Software Development Plan, Software Verification Plan, Software Project Plan and other
documents requiring software safety tasking. The Contractor shall participate in Software
Product Evaluations, Software Requirements Analysis Reviews, Software Working Groups and

LocCKNERD .lll’llzé 47




T

LGOOSOWO0S0
27 February 2002

Confractual Documents

other applicable software development team activities. The Contractor shall conduct software
safety assessments/analyses using IEEE STD 1228 guidelines. These assessments and analyses
shall be in conjunction with the Functional Hazard Assessment (FHA), Preliminary Systern
Safety Asscssment (PSSA), and System Safety Assessment (SSA) analyses processes to
substantiate requirement traceability and that the safety critical software provides an acceptable
level of safety risk.

31642  System Safety Program Plan (SSPP)

The Contractor shall prepare a SSPP that describes in detail the tasks and activities associated
with system safety management and system safety engineering. The SSPP shall address those
tasks required to identify, evaluate and eliminate or control hazards an failure conditions, or to
reduce the associated risk to an acceptable level throughout the C-5 RERP life cycle as identified
through the safety assessment process. The SSPP shall include airworthiness and hazardous
materials management tasks. (CDRL A015)

3.1.6.43 Safety Assessment Process

The Contractor shall implement a safety assessment process for safety requirements generation
and verification. This process shail use Society of Automotive Engineers (SAE) Aerospace
Recommended Practice (ARP) 4761 as guidance in preparing safety assessinents and analyses.
The process shall include a methodology to evaluate C-5 RERP functions and the design of
systems performing these functions to determine that the associated failure conditions and
hazardshavcbcenpmpcrlyaddressed.'l‘heprocmahallprovidcthe assurance in accordance
with MIL-STD-882D that the relevant failure conditions and hazards have been identified and
that combinations of failures that could cause those failure conditions and hazards have been
considered. The acceptable level of safety risk for equipment and systems installed on the C-5
RERP shall be established based on the relationship of failure condition probability, the
consequence of the failure condition, and criteria listed in TABLE 3.1.8.5.3-1. For military
unique failure conditions/functions or applications, or for systems and finctions containing
equipment that is certified for use by the military rather than the Federal Aviation Administration
(FAA), the Government and the Contractor shall jointly establish the acceptable level of safety
risk.
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TABLE 3.1.8.5.3-1. RELATIONSHIP BETWEEN PROBABILITY AND SEVERITY OF
FAILURE CONDITION

The following system safety assessments and analyses shall be performed.
Functional Hazard Assessment (FHA)

The Contractor shall perform a FHA to identify and classify the failure conditions and hazards
associated with the C-5 RERP and related C-5 functions. The FHA shall establish the hardware
criticality and software developmental levels. {CDRL A024)

3.1.643.1

3.1.6432

Preliminary System Safety Assessment (PSSA)

The Contractor shall perform PSSA(s) to examine the C-5 RERP architecture to determine how

failures can cause the failure conditions’hazards

include:

identified in the FHA. The PSSA(s) shall
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2. Investigation of those events or influences outside the systems and items concerned, but that
may violate failure independence claims (particular risk analysis),

b. Events that affect a number of elements otherwise considered to be independent (common
mode)

¢. Investigation of system/component separation and segregation (zonal analysis),

d. Analysis of failure effects to failure modes (fault tree analyses)

¢. Effects of failure modes on the next higher system level (failure modes and effects).
(CDRL A024)

3.1.6433 System Safety Assessment (SSA)

The Contractor shall perform SSA(s) to verify the C-5 RERP design meets both the qualitative
and quantitative safety requirements defined in the FHA and PSSA. The SSA(g) shall include:

a. Investigation of those events or influences outside the systems and items concerned, but that
may violate failure independence claims (particular risk analysis),

b. events that affect a number of elements otherwise considered to be independent (common
mode),

system/component separation and segregation (zonal analyses),
failure effects to failure modes (fault tree analyses),
effects of failure modes on the next higher system level (failure modes and effects), and

verification the software is traceable from the requirements through implemented design.
(CDRL A024)

3.1.64.3.4  Health Hazard Assessment (HHA)

The Contractor shall perform a HHA to identify and determine quantities of potentially
hazardous materials or physical agents related with the C-5 RERP. The HHA shall analyze how
these materials and physical agents are used in the system and for its logistical support. The HHA
shall assess only those materials and physical agents associated with the C-5 RERP.
(CDRL A025)

31644 Safety Risk Management

The Contractor shall empley the guidance in Section 4 of MIL-STD-882D, Standard Practice for
System Safety, to ensure system safety management activities are accomplished. The Contractor
shall derive required software assurance levels from RTCA DO-178B, Software Considerations
in Airborne Systems and Equipment. The Contractor shall document, resolve, and track failure
and hazard conditions, and provide this information to Government Program Management in
accordance with the guidance in MIL-STD-882D. The Contractor shall perform and document
safety reviews and assessments for Engineering Change Proposals (ECP), waivers, deviations,
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and trade studies. Additionally, the Contractor shall review change notices and problem reports
for potential safety implications. The Contractor shall integrate and provide oversight of
subcontractor system safety activities. The Contractor shall participate in applicable
hardware/software design reviews, technical interchange meetings, and working groups. The
Contractor shall coordinate on technical orders and manuals applicable to the C-5 RERP.
3.1.64.5 System Safety Group/System Safety Working Group (SSG/SSWG)

The Contractor shall participate as an active member of the Government's SSG/SSWGs. These
mectings will be held semiannually at either the Contractor’s facility or at a mutually agreed
upon facility. Participation shall include the following tasks:

a. presenting Contractor SSP status

b. summarizing hazard assessments and analyses, including status of hazard resolution and
residual risk

¢. responding to action iterns

d. supporting quali fication activities

¢. documenting and distributing meeting agendas and minutes from the SSG/SSWG meetings
{CDRL A001)

31.64.0 Test Safety

The Contractor shall ensure that safety is considered and incorporated in test and evaluation

activities through the following activities:

a The Contractor shall participate in test planning by attending Test Plan Working Group
mectings, reviewing the overal] test requirements, and developing the Flight Test Plan,

b. The Contractor shall review ground and flight test requirements (test information sheets,
flight test data requests, etc.) and provide a safety risk assessment of the test.

¢. The Contractor shall conduct analyses of high and medium risk tests. The results of the
analyscs shall be presented to Safety Review Board (SRB).

d. A representative from the Contractor's Safety organization shall review and sign aircraft
operating limitations and temnporary operating procedures applicable to the C-5 RERP test
program,

¢. A representative from the Contractor’s Safety organization shall be a signatory on flight test
releases.

f. The Contractor shall conduct internal Contractor SRB(s) to review the test team’s safety
planning and assess the safety risk associated with applicable aspects of the test program. As
a minimum, the Contractor shall conduct a SRB prior to commencing first article
ground/flight testing. Additional SRB(s) shall be conducted as determined by & representative
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from the Contractor’s Safety organization with the concurrence of the SRB Chairperson. The
SRB shall review identified hazards (including hazard category and probability of
occurrence) and the proposed steps to mitigate the hazard. The SRB shall utilize the Safety
Organization's input (Test Hazard Analyses and Test Project Safety Reviews) and inputs from
other applicable organizations to determine if the level of safety risk for the test is acceptable.
The SRB shall provide the approval to commence applicable test activities.

g. The Contractor shall support the Government SRBs. This support may range from meeting
atterxdance to preparation and presentation of safety assessments.

3.1.6.4.7 Mishap/Incident Reporting
The Contractor shall implement a mishap/incident, alerting/notification, investigation and

reporting process to include Government notification in accordance with the guidance in
MIL-STD-882D.

3.1.6.4.8 Hazardous Material Management Program
3.1.6.4.8.1 Hazardous Material Management Program

The Contractor shall establish and maintain a C-5 RERP Hazardous Material Management
Program which includes Hazardous Material (HM) and Pollution Prevention (P2) using
National Aerospace Standard (NAS) 411 as a guide. Section 4.3.4 is not required. The
Program shall consist of HM elimination or reduction, environmental risk assessment, database
update and pollution prevention (P2). The Contractor shall comply with the applicable local,
state, and federal regulatory requirements for the Marietta site, including transportation,
storage, usc, and disposal of HM and waste identified as part of the system or its support
requirements.

The Hazardous Material Management Program shall:

a. focus on the end user including maintenance and final disposal

b. document any reduction or elimination of C-5 RERP HMs.

The Contractor shall make HM and P2 data available to the Government. (CDRL A015)
3.1.6.4.8.2 Hazardous Material Management Plan (HMMP).

The Contractor shall develop a C-5 RERP HMMP for new and modified C-5 RERP
deliverable hardware, components and associated support equipment. This plan shall focus on
the elimination of any HMs or mitigation of consequences, as appropriate. The HMMP shall
address the entire life cycle of the C-5 RERP components, including disposition and disposal,
to ensure optimization and balance between design parameters and HM constraints. The
HMMP shall identify tasks that address the identification, evaluation and use of HM, and the
disposal of hazardous waste. (CDRL A015)

3.1.6.4.8.3 Hazardous Material Database

LOCKNEFD .‘lf!l;? 52




e

LGOOSOWO050
27 Fabruary 2002

The Contractor shall provide Material Safety Data Sheet updates to the Air Force database for
HMs associated with the new and modified C-5 RERP equipment. The database inputs shall
specify the amounts of HM that the Contractor will use at their facility due to C-5 RERP-
modified aircraft and equipment.

3.1.6.4.8.4 Environmental Hazard Data.

The Contractor shall assess C-5 RERP-targeted hazardous materials identified in the HMMP
and report the relative risk data using the risk assessment criteria in MIL-STD-882C, Task
207, as a guide. The Contractor shall provide risk data and reasons for using any targeted
materials. (CDRL A015)

3.1.6.4.8.5 Pollution Prevention (P2) Network

The Contractor shall participate as a member of the Air Force C-5 RERP Eavironmental P2
Network (EPN) to ensure the processing of information for C-5 RERP environmental P2 issues
is conducted in a timely, complete and consistent manner. The EPN shall meet approximately
every twelve (12) months at the Contractor’s Marietta facility (66% of meetings) or at another
mutually agreed location (33% of meetings) to provide environmental pollution prevention and
control management assistance, and resource infrastructure for C-5 RERP users, maintainers
and other weapon system stakeholders. Environmental Hazard Data to include the status of
hazard resolution and residual risk shall be reviewed to ensure cost-effective opportuaities for
reduction or elimination of C-5 RERP related HMs are addressed. The Contractor shall
participate in discussions and information exchanges on the environmental health data.

3.1.6.5 WBS 1.6.5.0 Human Factors
The Contractor shall perform the following human engineering design and analysis tasks:

a. Document the Maintainer’s Human Engineering Design Approach (CDRL A011)

b. Develop test procedures to verify human engineering requirements related to maintainers.
(CDRL A022)

¢. Develop test reports to document the results of human engineering tests related to
maintainers. (CDRL A023)

d. Perform and document Maintainability Workload Analyses to include the workload
evaluation plan, cvaluation scenariog, conduct of the evaluation, data analyses, and the
evaluation report. (CDRL A015)

e. Perform and document an anthropometric evaluation of new and modified support
equipment. (CDRL A015)

Note that air vehicle human engineering related activities are addressed in paragraph 3.1.1.5.1
of this document.
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3166  WBS 1.6.6.0 Operations Analysis

The Contractor shall perform vulnerability analyses of the C-S RERP configuration in order to
support Government live fire vulnerability assessment activities. These vulnersbility analyses
will provide the basis from which the Govemment will execute its vulnerability test program.
The Contractor shall upgrade the current FASTGEN database representing the C-5 to reflect the
C-5 RERP configuration to a level of fidelity that includes flight critical systems and primary
structure as well as secondary structure and ancillary systems and components that may provide a
significant degree of shielding. The Contractor shall perform vulnerability assessments using
JTCG/AS standard COVART/HEIVAM methodologies. The threats to be analyzed using the
COVART4 computer program shall be the 23mm and 30mm API and 30mm HEI projectiles.
The vulnerability to projectiles will be analyzed for the 26 standard views. The Contractor will
provide technical assistance and support to cognizant USAF personnel in evaluating these
vulnerability data to execute an effective LFT&E program.

Model development and analyses shall support the LFT activities defined by the Government-
supplied schedule included as part of this contract. The Contractor shall provide level of effort
support in the development of pre-test predictions. These pre-test predictions shall be completed
six months prior to the test date shown in the aforementioned schedule. A final 26-view analysis
will be performed at the conclusion of the model development and reported in the Vulnerability
Assessment Report. All portions of the FASTGEN target model database developed under this
contract will be incrementally delivered in a computer-readable format (CD or Magnetic Tape)
along with the pre-test predictions they support. A complete, updated version of those portions of
the FASTGEN target model database developed under this contract will be delivered at the
conclusion of this contract. (CDRL A015, A007)

The Contractor shall perform a cascading effects analysis on the CF6 engine and C-5 RERP
aircraft, using a Federal Aviation Administration (FAA) “Uncontained Engine Debris Damage
Assessment Model” computer program developed by China Lake. The FAA program and
existing documentation will be provided by the C-5 DSO. (CDRL ANT)

The Contractor shall incorporate Govemment comments on the low power laser cffects study
intothedmﬁ[.ascrEﬂcctssmdymport,mdincorporatethcﬁna]LascrEffectsrq)ortintome
Vulnerability Assessment Report. (CDRL A007)

The Contractor shall perform an analysis on the C-5 RERP aircraft to determine the distance for
Radio Frequency (RF) threats that will induce controlled flight failure. (CDRL AWT)

3.1.6.7 WBS 1.6.7.0 Configuration Management

The Contractor shall develop a Configuration Management (CM) Plan using ANSI/EIA-649 as
a guide. The Contractor shall implement configuration management in accordance with the
Configuration Management Plan. The Contractor shall ensure a configuration management
process to control ClIs/CSCls, processes and related documentation. The Configuration
Management program shall encompass C-S RERP hardware and software, including those
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assets used in the Test and Evaluation (T&E) program. The plan shall address the change
relationship between C-5 RERP and C-5 AMP. (CDRL A015)

The Countractor shall maintain configuration documentation to document the physical and
functional characteristics of the CI/CSCIs and establish baselines for Government and
Contractor configuration control. The Contractor shall request nomenclature for newly
developed or modified items in accordance with MIL-STD-1661. The Contractor shall
establish and maintain an identification and oumbering system which ensures that the marking
or labeling of items and documentation with their applicable identifiers emables correlation
between the item, configuration documentation, and other associated data. {CDRL A008)

The Contractor shall develop Engineering Change Proposals (ECPs). Changes impacting
basclined specifications will require Specification Change Notices (SCNs) as part of the ECP.
The Contractor shall develop Contract Change Proposals (CCPs) to propose changes to the
contract baseline documentation. The Contractor shall submit a request for variance to

from a Cls/CSCIs approved configuration documentation. (CDRL A002, A003, A004 and
ADO5)

The Contractor shall maintain an engineering release system for as-designed documentation.
The Contractor shall maintain a configuration status accounting system which includes as a
minimum the as-built, as-delivered, or as-modified configuration of any serial-numbered unit
of the CIs/CSCIs, until the final SDD aircraR has been DD Form 250 accepted. A
configuration description (CSA listing) shall be provided with each aircraft delivered.

The Contractor shall update the record of each individual aircraft, accurately, within 90 days
after each of the following: (a) the incorporation of approved Major A (Class I) change
proposals, (b) the incorporation of Major B (Class II) engineering change proposals (ECPs) for
which the Government has agreed are correctly classified, and (c) the interchange of hardware
or software in flight test articles.

The Contractor shall host and co-chair configuration audits as required for each newly
developed or modified CL/CSCI.

The Contractor shall support the Government Material Improvement Project (MIP) Review
Board (MRB) to review deficiency reports (DRs) submitted during QT&E and QOT&E. The
MRB will determine actions necessary to address the submitted DRs.

The Contractor shall prepare a modification documentation package to describe engineering
analyses supporiing the C-5 RERP test instrumentation modification utilizing AFMCI 21-126
as a guide. The Contractor shall support the Government Modification Engineering Authority
(MEA) reviewing the initial C-S RERP instrumentation modification. The Contractor shall
have MRB authority to make minor deviations from the initial modification documentation
package that do not affect safety or structural integrity , but must document those differences
and the reasons, in the final test reports. (CDRL A015)
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3168  WBS1.6.8.0 Reliability and Maintainability (R&M)
The Contractor shall establish and implement an R&M Program. This R&M program shall
address the integration of the modification package into the C-S RERP Weapon System as it
applics to:

a Mission Capable Rate

b. Break Rate

c. Fix Rate

d. Departure Reliability

e. Maintenance Man-hours per Flight Hour (MMH/FH)

f. Mean Time Between Maintenance-Total (MTBM-T)

g Mean Time Between Failure (MTBF)
h. Mean Repair Time (MRT)
1. Cannibalization Rate
J.  Maximum Utilization Rate

Additional R&M parameters contributing to the achievement of Weapon System level
requirements will be developed to support other program efforts, such as determining spares
provisioning levels (demand rate) and determining ways in which to reduce total ownership cost
(Operations and Support Cost data).

J.1.6.8.1 Design Support

Design support shall be provided by R&M personnel assigned as members of the integrated
product teams. Activities include trade study participation, specification  input,
monitoring/contro! of supplier R&M cfforts, design installation evaluation, design environmental
concerns, and participation in technical interchange meetings and program reviews.

3.1.6.8.2 Baseline Comparison System

The Contractor shall develop and maintain a baseline R&M comparison system that allows the
proposed RERP upgrade to be compared with the in-service performance of the unmodified fleet.
The in-service data shall be available down to the five digit work unit code indenture level when
appropriate and cover the Weapon System level R&M paramecters listed above and the primary
inputs to the Reduced Total Ownership Cost (RTOC) model. The data shall be summarized in
reports and made available quarterly. (CDRL. A015)

3.1.6.8.3 Predictions and Allocations

The Contractor shall develop R&M allocations and predictions for the modification package. The
Contractor shall also predict the resultant effects of the modification upon aircraft level
parameters. The Contractor shall perform, maintain and update predictions throughout the SDD
phase of the program, including consideration of the Joint Reliability and Maintainability
Evaluation Team (JRMET) reviewed QT&E test data for the aforesaid parameters. R&M
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prediction results shall be reported as part of each major program review as defined by the
Integrated Master Plan. (CDRL A015)

3.1.6.8.4 Failure Modes and Effects Analyses (FMEAs)

The Contractor shall develop and maintain system-level FMEAs that summarize the effects of
hardware failures. The system-level FMEAS shall be developed for new and major-modified C-$
RERP systems, to support System Safety Assessments, aircraft qualification, and development of
the logistics support system. MIL-STD-973's definition of a Class [ change shall be used as
guidance in determining whether a system is considered major-modified. The results of the
FMEAs will be documented in reports. (CDRL A015)

3.1.6.8.5 Fault Tree Analyses (FTAs)

The Contractor shall conduct quantitative FTAs for Catastrophic and Hazardous events identified
by the aircraft-level Functional Hazard Assessment (FHA) for new and major-modified
C-5 RERP systems. MIL-STD-973's definition of a Class I change shall be used as guidance in
determining whether a system is considered major-modified. The FTAs shall be updated to
reflect design changes. The results of the FTAs will be documented in reports. (CDRL A015)

3.1.6.8.6 Failure Reporting, Analysis and Corrective Action Systern (FRACAS)

The Contractor shall implement a FRACAS for C-5 RERP items to provide a closed loop failure
analysis and comrective action capability during SDD. This system shall capture failure
information from both the Contractor and Contractor’s suppliers, including failures occurring
during QT&E and QOT&E. The Contractor shall collect, analyze, and process early operational
performance data into reports. These reports shall provide an early indication of C-5 RERP R&M
performance and facilitate the identification and resolution of problem areas. {CDRL A015)

3.1.6.8.7 Aircraft Inspection Program

The Contractor shall recommend changes to the overall maintainability inspection program that
result from C-5 RERP modifications. These recommendations shall be developed using the
Reliability-Centered Maintenance philosophy or Maintenance Steering Group (MSG-3)
philosophy and shall be consistent with the type of inspection program in effect for the overatl C-
5 RERP weapon system. The recommendations shall be documented in the proceedings of the
Maintenance Steering Group.

3.1.6.8.8 Repairable Items Evaluation

The Contractor shall assess and recommend reparable and non-reparable classifications of C-5
RERP equipment. These classifications shall be used to recommend Source, Material, and
Recoverability (SMR) codes documented in the ustrated Parts Breakdown (IPB),

3.1.6.8.9 Maintenance Task Analyses

The Contractor shall conduct maintenance task analyses for the modified systems to provide
source data for training, initial provisioning, support equipment recommendations, and

LOCKMERD .‘lfllf; 57




—er—

LGOOSOWO00S50
27 Fabruary 2002

maintenance manual modification and development. The Contractor shall analyze requirements
for organizational level maintenance, including test and checkout of the modified systems, using
engineering and supplier information as source data. The results of the analyses will be used to
produce source data for the job guides referenced in paragraph 3.1.6.8.10.

3.1.6.8.10 Source Data for Fault Isolation and Qther Manuals

The Contractor shall develop source data for updating manuals for the C-5 RERP modifications.
R&M support to this effort shall consist of development of source data for: Fault Reporting/Fault
Isolation Manuals, job guides, -6 inspections manual, and -06 Work Unit Code manual.

3.1.6.8.11 Testability and Integrated Diagnostics

The Contractor shall analyze the testability and integrated diagnostics features of the new
development and modified systems. The Contractor shall validate/verify the built-in testability
requirements defined in the C-5 RERP Weapon System Functional Modification Specification.
The results of the analyses will be used to: 1) produce source data for the Fault Isolation Manuals
and 2) determine whether RERP modifications in aggregate achieve fault isolation rate
requirements.

3.1.6.8.12 Maintainability Demonstrations

The Contractor shall plan for and perform Maintainability Demonstrations for new and major-
modified C-5 RERP systems to ensure that the maintainability/accessibility requirements from
the Weapon System Functional Modification Specification and the Air Vehicle Functional
Modification Specification have been designed into the systems MIL-STD-973’s definition of a
Class I change shall be used as guidance in determining whether a system is considered major-
modified. (CDRL A015)

3.1.6.8.13 Joint Reliability and Maintainability Evaluation Team (JRMET) Support

The Contractor shall provide R&M evaluation and support to the JRMET. This support is
limited to the Contractor’s efforts to prepare for and participate in JRMET-related meetings,
including closure of resultant action items.

3.1.6.8.14 QT&E/QOT&E Reliability, Maintainability, and Availability (RM&A) Evaluation

During QT&E, the Contractor shall collect unscheduled remaoval data and other potential failure
data for C-5 RERP items from aircraft ground and flight test operations. The data shall be
integrated into FRACAS and examined for repetitive and/or pattern failures in order to facilitate
the identification and implementation of corrective action for high failure rate items, Reliability
growth trends, based on JRMET reviewed failure data, shall be utilized to update the R&M
predictions. The updated R&M predictions shall be summarized into a report and made available
to the Government after QT&E has been completed. (CDRL A015)
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For QOT&E, the Coniractor shall review and provide comments to the plan developed by the
Government for the QOT&E RM&A Evaluation. The Contractor shall provide R&M support
in analyzing and assessing the data during the evaluation.

3.1.6.9 WBS 1.6.9.0 Quality Assurance (QA)

The Contractor shall implement and maintain a QA system that meets the requiremeats of
International Standard ISO 9001-1994. The Contractor shall implement a C-5 RERP software
QA system that meets the requirements of ISO 9000-3-1994 and Radio Techaical Committee
for Aeronautics (RTCA) DO-178B.

3.1.6.10 WBS 1.6.10.0 Software Integration

The Contractor shall manage software process implementation, software quality assurance, and
software supplier management efforts for the C-5 RERP.

The Contractor shali produce the C-5 RERP Software Project Plan (SPP), in accordance with
CBM 4004, to define the required processes for software acquisition, development, modification,
and verification efforts for the C-5 RERP. The SPP will address: Software Tools, Software
Metrics, Software Configuration Management (SCM), Allocation of Software Requirements,
Data Repository, Software Intemal Independent Verification & Validation (TIV&V), Software
Supplier Management (SSM), and Software Quality Assurance. (CDRL A015)

The Contractor shall prepare a Software Development Plan (SDP) for individual CSCI(s) that
depict the policies, procedures, methodologies, and the Software Engineering Environment
(SEE) that will be deployed to manage and contro! software development efforts for each CSCI.
For Non-Developmental Item (NDI) /COTS CSCIs, an SDP is not required. SDPs shall be
prepared for Developmental Item (DI) CSCIs and Modified Non-Developmental (M-NDS)
CSClIs. (CDRL A015)

The Contractor shall prepare and submit a Computer Program Identification Number (CPIN)
request form for individual CSCls. (CDRL A021)

The Contractor shall record software development activity in Software Development Folders
(SDFs). The SDFs and software design data shall be maintained at the development facilities.
The Contractor shall make SDFs and software design data available for Government review, on
request.

The Contractor shall document software requirements for each DI or M-NDS CSCI in a Software
Requirements Document (SRD), or equivalent. The Contractor shall also produce Software
Verification Plans (SVP), Software Verification Cases & Procedures (SVC&P), Software
Verification Reports (SVR), and Software Version Documents (SVD), or their equivalents, for
each DI or M-NDS CSCI being produced. (CDRL A015)

The Contractor shall implement a C-5 Software Quality Assurance (SQA) program that meets
the requirements of 1SO 9000-3-1994 and Radio Technical Committee for Aeronantics (RTCA)
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DO-178B. The Contractor shall evaluate software development and modification activity,
including software products anmd processes, to ensure compliance and adherence to
contractually agreed to standards, policies, plans and procedures. The Contractor shall evaluate
subcontracted software modification and development activity, including software products and
processes, to ensure compliance and adherence to contractually agreed to standards, policies,
plans and procedures.

3.1.6.11 WES 1.6.11.0 Technical Risk Analysis

The Contractor shall conduct a risk management program in sccordance with a Risk
Management Plan (RMP) that has been jointly agreed to by the Government and the Contractor.
The Contractor shall present the status of the technical risk identification, analysis, and
mitigation plans at applicable program and technical reviews.

The Contractor shall provide regular oversight and direction of the risk management effort
through the following activities:

a. Identification of risk candidates

b. Presentation of risk candidates to the Risk Manager for consideration

¢. Determination by the Risk Manager of whether to ¢levate a risk candidate to a risk

d  Development of a risk mitigation plan and fallback plan for each high and moderate risk

c. Risk Manager approval of risk mitigation plans and Risk Manager monitoring of their
implementation and progress

f. Risk Manager evaluation of risk mitigation plan results and closure of risks if they are
sufficiently mitigated

The results of the risk management process will be available for customer review
(CDRL A015)

3.1.6.12 WBS1.6.12.0 Technical Baseline Management
1612 Systems Engineering Databases
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The Contractor shall establish and maintain & requirements database in support of its systems
enginecring program. The Contractor shall be able to trace the C-5 RERP Weapon System
Functional Modification Specification requirements to their respective parent ORD requirements.
When requested by the Contracting officer, the Contractor thall make selected systems
engineering database modules read-only-accessible to fifteen simultancous Government users
external to the Contractor,

3.1.6.12.2 Technical Reviews and Meetings

Design Reviews. The Contractor shall conduct the reviews and meetings defined by the
Integrated Master Plan (IMP). The content and execution of the reviews shall be guided by MIL-
STD-1521. The entry criteria for the reviews shall be as documented in the program IMP. The
scheduling of the reviews shall be documented in the Integrated Master Schedule (IMS). All
system level design reviews shall encompass all aspects of the subject design, including software.

Planning agendas shall be developed as mutually agreed with the Government no later than 14
calendar days prior to the reviews. Any participation from the Government that the Contractor
considers cssential shall be clearly indicated in the invitation message. The Contractor shall
provide minutes for each review it hosts and shall include the action items recorded at the
meetings. (CDRL A001)

Technical Interchange Reviews. The Contractor shall conduct technical interchange meetings
(TIMs) to ensure technical activitics and issues are addressed and coordinated within the program
and with the Government. The Government may also call TIMs.

3.16.123 Requirements Management and Specification Management

The Contractor shall conduct a requirements management program to provide for specification
development, requirements traceability, and proof-of-compliance.

Technical and verification requirements ghall be upwardly- and downwardly-traceable to the
extent required to show compliance with the C-5 RERP Weapon System Functional
Modification Specification and the C-5 RERP Air Vehicle Functional Modification
Specification.

The proof-of-compliance aspect of the requirements management programn  shall produce
documentation that includes the Contractor’s substantiating data for its proof-of-compliance
claims. Documentation in support of proof-of-compliance claims shall be suitable for
presentation at the System Verification Review (or predecessor incremental verification reviews).

The Contractor shall develop and maintain a C-5 RERP Weapon System Verification Plan. The
plan shall provide the overall guidance and infrastructure for verification activities across the
program. (CDRL A020)

The Contractor shall maintain a specification tree. The specification tree shall represent the
hierarchical relationships among the program’s technical specifications. (CDRL A01%)
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3.1.6.12.4 Deleted
3.16.12.5 Other Systems Engineering Requirements

The Contractor shall maintain a Systems Enginecring Management Plan (SEMP).
(CDRL A015)

The Contractor shall develop and maintain a set of technical performance measures (TPMs).
(CDRL A015)
3.1.6.13 WBS1.6.13.0  Diminishing Manufacturing Sources

The contractor shall develop processes and plans to minimize impacts to the RERP effort due
to vanishing vendors and diminishing manufacturing sources (DMS). Accomplishment of this
task will include:

* Review and monitor the Bill of Material to identify items with the potential for high DMS
risk

* Classify identified items according to criticality, expected obsolescence date, and expected
replacement cost

e [dentify alternatives for items having high DMS risks

e Brief DMS Plan status at Design Reviews

Integrate Viable Combat Avionics Objectives into C-5 RERP Weapon System design selection
criteria.

3.1.7 WBS1.7.0.0 Data

The Contractor shall prepare and submit deliverable data required for the C-5 RERP in
accordance with the Contract Data Requirements List, Section J - Exhibits A through C.

The Contractor shall provide engineering design documentation in the form of Detail and
Assembly drawings, Source/Specification Control drawings, and Modification and Installation
Drawings. These drawings shall be used for the structural modification of the C-5 aircraft and
the installation of the equipment, (CDRI, B001)

318  WBS 1.8.0.0 Special Studies and Analyses

The Contractor shall perform Special Studies and Analyses that are not defined under the current
SOW but fall within the general scope of the C-5 RERP program. The Contractor shall conduct
these Special Studies and Analyses when requested and authorized by the contracting officer.
The Spexial Studies and Analysis include:

a. Analysis of potential changes to the program budget, schedule, and/or content, and the
impacts thereof
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Budgetary costs estimates in support of Government program planning
Operational use of C-5 RERP aircraft

Engincering/managerment support

Trade studies

Technical anatysis

Independent studies

Simulations

Technical management support

J.  Cost Reduction Initiatives

k. Investigation of MIPs as determined by the MRB

| Operational Safety, Suitability and Effectiveness planning and analysis.

The Contractor shall also, at the Contracting Officer’s request, provide recommendations for
potential Special Studies and Analyzes to the Contracting Officer or C-5 RERP Program Office.

P W omoe a0 oo

-
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The following table lists the modifications to be developed during the C-5 RERP. The column
labeled “SDD SOW Paragraph” references the Design IPT paragraph in which each modification

is called out,

|REItem = SOW | Title | Applicability |
E_Number__‘{_nl’nrag;agh{sj : | C-SA/C | C-SB
t~ A, Engine Replacement Changes e
1301 e ...+ Cabin Pressurization Seals .. X i X
[ 3AP f1i0.26, Auxiliary Power Unit Upgrade X | X
$3.1.1.2.8 ‘ N
tB_EI_._\ 13.1.1.2.8 Integrated Drive Generator Upgrade X X
231123 Engine Driven Hydraulic Pump Upyrade i X , S
L 3pp (113, Engine Upgrade X X
- 131132
L SPY ;3LELTf Pyion Upsrade POX X
15146 131127 | Rudder Limiter System L X 1 X
3 A S . X i X
5233 1 ) X X !
P 8421 130128 1 Batiery Upgrade X X
34356 (31123 Engine Driven Pump Filter Manifotd X 1 X ]
P8461A 131111 Fuel Leak, Pvion Bolis X X
[ 5493 131,128, Engine / APL Fire & Overheat Detection X T X
. .i3lh32 | Control Boxes i
INA 31142 VIA AL Modifications . X 1 X
] ] B. Relisbility Enhancement ltems i
(13EDC  $3.1.1.2.2 | Brake Press Warning Swilch X X .
[14AJB 31127 1 Allvron Actuators X X
206 (30003 1 AR Personnel Door Longeron | LoX
i 308 S31124 ; Cooling F'or AC Load Central And X i X |
i o Environmental Compartment : ; |
1314 _ .} Fuel Quantity Indicator X 5
32 B X X_ |
P e __é,_}ll.i.I.}“ Crew DogriLadder Beef-up _ _ ? X X :
. (31123 Hydraulic Suction Boost Pump i_‘ X FX
S O 2 08 DA ) ! Temp Control Units e X X
| 346 | Windshicld S XX
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'REItem |  SOW | Title Applicability |
- Number ! Paragraph{s} : C-5A4/C C-58
i 348 [3.11.24 Cabin Press Controller and Seiector X 4 X
5111!& 31123 . Visor Door Actuator X ! X
5116 3.1.1.1.3 . Aft Ramp Asscmbly X i X
L5121 1 3.1.1.25 Flight Crew Seat Upgrade (C-5A upgradey | x|
5121 131125 Flight Crew Seat Upgrade (C-SB overhaul) X
3131 13.1.1.22 | MLG Electrical Conduit Upgrade , X i X -‘
51 34 30123 i Accumulator, Park Brake {Selector Valve) ; X | X
‘?1 36 3.1.1.2.2 | Anti-skid Detector X X
75138 31122 1 MLG Doors, Swivel k;__mng Lpgradc X X
‘S13F 131125 | Blue Water Lcaks L X X
313K 13.1.1.2.2 Hvdmul:c Kneel Motor X X
SI3M (31122 MLG Actuator High Speed Gearbox L X X .
 5141A 3.1.1.32 Flap System Upgrade (Flap Handie) X X
34l 13.4.1.27 . Stat System Upgrade {Proximity Sensors) XX
TR EEREE. * Siat Svstem Upgrade (Mechanival X X
i,_ ) 3 {“o_poncmq) .
i S141D ; 30127 Fiap System Upgrade (Mechamcal Actuation X X
| Componenis) i
| S141E 3.1.1.27 T Flap Svstem Upgrade (Flap PPA Computer) X X
[ 314114 31127 TE Flap Asscmblics (Stmctum_l} X ! X
5141l $3.1.127 : Leading Edge Slais {Structural) ,_ X X ]
IR X X
N | 7 e ;X X
(5144 j 31127 . Ground Spoiler Actuator Assembly i X X
(5145 31127  Elight Spoiler Servo Assembly PX X
1_5!49 (31127 —Jr Pitch Trnm o XX
Patds 131127 : Elevator Swl*m . X X ;
S413A 31124 P C ompress, T urbine, Air Cycele (Air beanng ! X
.I Lo r retrofit plus wheel modification) 't ;
|' 5413A 31.1.24 Cumprus Turhine, Air Cycle (Whee! X |
|____J~ m(}{hf“uanon _only) ;
| MI3C 31123 ‘ Low Limit Temperature Valve E X X i
|S413EI30024 - Winglsolation Valve X X
, 124 Flow Control Valve o X | _X__:
‘5418 $3.1.1.2.4 Air Exit Door ! X X
{54174 [31.1.2.4 Bieed Air Leak Detection System X | X
P (31128 | Bus Tie Contactor o X ! x
. 13.1.1.25 e X ; X




REItem '  SOW Title Applicability
Nomber ! Paragraph(s) _Csaic | CsB
5451 131126 0 . X X
s X X
R N X X
. [3.1.1.23 Wing Leading Edge Coupling _ X X
| 5461C Fuel Tank Comner Fittings X X
o _ X X
5463 (30121 Fuel Tank Venting System X X
5492 3.1.1.2.5 Smoke Detector Upgrade X X
5551A 3.1.1.4.1 MADARS Component Upgrades X b, §
5551B  {3.1.1.4.1 MADARS DSAR and Software Upgrade X X
5661 {3.1.14.1 Digital Flight Data Recorder Upgrade X X
5' C. Structural Integrity Changes
: | Cabtop Cracking X
o ' X
' 3.1.1.1.3 X
31113 Keel Beams X
3MF 3.1.1.13 Main Frames Repair X
3UF | 3.0.1.13 Underfloor End Fitting Repair X
333 [3.1.1.1.3 Slat Track Support Rib Beef-Up X X
5114 3.1.1.13 Miscellaneous Structural Upgrades X X
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ABDR
ACA

DSAR

EECS

Aircraft Battle Damage
Associate Contractor Agreement ..

Air Force Systems Command ..o,
Air Mobility Command.........ccceerverrivrnrnrnnrnns
Auxiliary Power Unit.........ccooemrcrniiienernnnenann.
Aerospace Recommended Practice................
Acrospace Standard...............covvvecenviieneeenienn,

Aircrew Training Devices
Air Turbine Motor

Contractor Data Requirements List.........ccccvoiuvviniiviiimmrnnnnnrecsrersesssssasesessssssranssss
Contract Funds Status Report .........ocooiivrecinrrnninnns
Contract Line Rem NUMDET. ..o e sae e eseneas s asasasrossen

Configuration Management ..............ccoonreveerrrcrnsnrennns
Commercial-Off-The-Shelf.........ocooiecriesinircerenicren s

Cost Performance Report.........cccocmvviemnrcnmneccnccnnnieens
Computer Software Configuration Item............c..veeeireireairesiinciinaesnseenresssnaseerasssserans
Combined TeSt FOITE ........cooriiirinreinintiee e miarssess s s sas b s e sarasanes

Defense Contract Management Agency..............

Electromagnetic Environmental Effects
Estimate-at-Completion.............cpmr....

Engineering Change Proposal .................
Eanvironmental Control System ..........
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FSWG
FTA
FTAE
GFE
HEIVAM
HHA
HIRF
nv&v
irB

IPDF
MP

IMS

IPT

ISO
JRMET
ITCG
LFT&E
LRU
MADARS
MFDU
MIL-STD
MHE

MIR

Eamed Value Management System .......

Federal Aviation Administration .............ccveesmeveans

................................................................................................................................

Functional HAazard ASSESSINERE ........ococvevrvrieoeeree e eeeteeeese s ese et s seeeeeeeee s

Fault Isolationn ManuUal.............oveveeenisiverenimersssesrescrsessens
Failure Modes and Effects Analyses...................

Failure Recording, Analysis and Corrective Action SYStem ........c..vcvervvreereeissrons
PR, 1.
. ...25

Flight Station Working Group ..........c..ecceuuvivremecereecernronensens

Flight Test Analysis EOGIneer.........oo.ouiiiieirivninoeieecesiesssore e ceveessesesesssossseesseeoens

Government-Furnished Equipment...,

High Explosive Incendiary Vulnerablhty Assessmcnt Model

Health Hazard Assessment ..
High Intensity Radiating Fleld

Internal Independent Vmﬁcatlon & Vahdanon ....................................................

[lustrated Parts Breakdown.................
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MRT
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MTBF
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MTBM-T

OEM
OMMS
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PCA
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PSSA
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C-5 RERP Weapon System Functional Modification Specification
Record of Specification Change Notices (SCN)/Revisions
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1.0 INTRODUCTION

This specification establishes the system-level requirements for modification of the C-5 Weapon
System to:

* increase the availability of the C-5 fleet
* improve aircraft performance
* decreasc total ownership costs

Achievement of these objectives requires that the C-5 aircraft and its related system elements be
modified to:

¢ install more reliable systems and equipment
* install engines having increased thrust
* improve aircraft structural characteristics

The C-5 RERP "weapon system” is defined as the air vehicle plus all the systems nesded to
support it. Therefore, all requirements in this specification necessarily have an air vehicle
component and a logistics support component.

The ORD contains requirements that apply directly to various levels of design definition. For
example, some ORD requirements pertain only to the air vehicle (e.g., range/payload). These
ORD requirements have been flowed directly to the air vehicle specification. Similarly, some
pertain only to the logistics side and have been flowed into the C-5 RERP Logistics Support
Plan.

Use and/or disclosure is governed by the
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REFERENCE DOCUMENTS

Government Documents

2.1.1 Specifications, Standards, And Handbooks

The following specifications, standards, and handbooks of the exact revision listed below form a
part of this specification to the extent specified herein:

Document No. Document Title
Version
MIL-STD-129N Military Marking
15 May 97
MIL-STD-464 Interfaced Standard Electromagnetic Environmental Effects
18 Mar 97 Requirements for Systems

MIL-STD-2073-1D DoD Standard Practice For Military Packaging
15 Dec 99

2.1.2 Other Government Documents, Drawings, And Publications

The following other government documents, drawings, and publications of the exact revision
level listed below form a part of this specification to the extent specified herein; *

Document No. Document Title
Version

AFT11-2C-5V3 C-5 Operations Procedures
01 Jann 00
AFT 38-201 Determining Manpower Requirements
01 Jan 99
AFI 63-1401 Aircraft Information Program
06 Feb 01
T.0. 1C-5A-06 Work Unit Code Manual USAF Secries C-5A and C-5B Aircraft
30 Sep 91

T.O. 1C-5A-6WC-1 Workcards, Preflight, Thru-Flight Inspection, USAF Series C-5
1 July 1998 through Aircraft
Change 2 of 1 October

2000

ORD “Fina!” Release Draft Operational Requirements Docurnent (ORD) AMC 006-97-

08 Oct 00 VIVIN C-5 Reliability Enhancement and Reengining Program
(RERP)
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AFPAM 10-219 Bare Base Conceptual Planning Guide
Vol. 5
Gl Jun 96

AFPAM 10-1403 Air Mobility Planning Factors
01 June 97

T.O. 06-20-2 Maintenance Data Documentation
1 May 00

29 CFR Occupational Safety and Health Standard for General Industry
Part 1910.1200

AFT 10-602 Determining Logistics Support and Readiness Requirements
20 Jun 94

Supplement 1

24 Jun 01

AF121-103 Equipment Inventory, Status, and Utilization Reporting
1 Sep 97

Supplement

1Jul 98

AMCI 10-202 Mission Reliability Reporting System
Vol. 6
1 Jun 97

Clean Air Act Listing of Class I and Class II substances
Section 602
1990

Non-Government Documents

The following documents of the exact revision listed below form a part of this specification to
the extent specified herein:

Document No. Document Title
Version

LGY98ER0072 Rev.C C-5 Avionics Modemization Program Systems Specification
29 Apr 99

Order of Precedence

In the event of a conflict between the text of this specification and the references cited herein, the
text of this specification takes precedence. Nothing in this specification, however, supersedes
applicable laws and regulations unless a specific exemption has been obtained.
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3 TECHNICAL REQUIREMENTS

3.1 Functional And Performance Requirements
3.1.1 (Not Used)

3.1.2 {Not Used)

3.1.3 Weapon System Capability Requirements

(WS5/1423) 1t shall be possible to maintain the aircraft in a bare base environment (no USAF
presence, AFPAM 10-219 Vol. 5, 01 Jun 96, Bare Base Conceptual Planning Guide) without
special facilities for maintenance. [WSSV/363]

3.1.4 {Not Used)

3.1.5 Reliability Requirements

(WSS/1451) THE BREAK RATE SHALL NOT EXCEED 10.5 BREAKS PER 100 SORTIES
(KPP). The assumptions, conditions, and allocations in Appendix A apply. As an objective, the
Break Rate should not exceed 5.7 breaks per 100 sorties. Break Rate is defined in Section 5,
Technical Reference Information. [WSSV/387]

(WSS/1452) The worldwide logistics departure reliability shall be at least 92%. The
assumptions, conditions, and allocations in Appendix A apply. As an objective, the worldwide
logistics departure reliability shouid be at least 95%. Worldwide logistics departure reliability is
defined in Section 5, Technical Reference Information. [WSSV/388]

(WS85/1454) The mean time between maintenance - total (MTBM-T) shal! be no less than 24.0
flight minutes. The assumptions, conditions, and allocations in Appendix A apply. Asan
objective, MTBM-T should be no less than 33.0 flight minutes. MTBM-T is defined in Section
5, Technical Reference Information, [(WSSV/390]

3.1.6 Maintainability, Maintenance, And Maintenance Concept Requirements

(WSS/1413) THE WEAPON SYSTEM SHALL ACHIEVE A 4-HOUR FIX RATE NO LESS
THAN 30.1%; A 12-HOUR FIX RATE NO LESS THAN 62.9%; AND A 24-HOUR FIX RATE
NO LESS THAN 82.4% (KPP). The assumptions, conditions, and allocations in Appendix A
apply. As an objective, the weapon system should achieve a 4-hour fix rate no less than 34.3%,;
a 12-hour fix rate no less than 66.5%: and a 24-hour fix rate no less than 84.1%. Fix Rate is
defined in Section S, Technical Reference Information. [WSSV/250]

(WS5/1352) New and modified elements of the C-5 RERP weapon system shall be supportable
under a two-level maintenance concept. [WSSV/286]

(WS8/1035) The weapon system cormrective maintenance man-hours per flight hour (MMH/FH)
shall be no greater than 17 MMH/FH. The assumptions, conditions, and allocations in Appendix
A apply. As an objective, MMH/FH should not be greater than 11 hours. MMH/FH is defined in
Section $, Technical Reference Information, [WSSV/30]
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(WS5/1412) The weapon system shall achieve a system mean repair time {MRT) of no greater
than 162 man-minutes. The assumptions, conditions, and allocations in Appendix A apply. As
an objective, the weapon systemm MRT should not exceed 150 man-minutes. MRT is defined in
Section 5, Technical Reference Information. [WSSV/374)

3.1.7 Deployability And Basing Requiremeants

(W58/1045) MIL-STD-2073 and MIL-STD-129 shall be used as guides for the source of
shipping containers for new and modified RERP equipment. [WSSV/3 9]

(WS5/1443) The footprint, i.e, the weight and cube, of any deployable new or modified RERP
equipment shall be minimized. [WSSV/385)

(WS5/1465) The training requirements associated with any deployable new or modified RERP
equipment shall be minimized. [WSSV/394]

{WSS/1466) The support requirements associated with any deployable new or modified RERP
equipment shall be minimized. [WSSV/395]

3.1.8 Availability Requirements

{(WSS/1053) The weapon system shall achieve a mission capable rate (MCR) no less than 75%
based on possessed hours. The assumptions, conditions, and allocations in Appendix A apply.
As an objective, the weapon system should achieve an MCR of no less than 82%. MCR is
defined in Section 5, Technical Reference Information. [WSSV/47]

{(WSS/1055) The maximum surge utilization rate for the RERP weapon system shall be no less
than 11.2 flight hours per aircraft per day. The assumptions, conditions, and allocations in
Appendix A apply. As an objective, the maximum surge utilization rate for the RERP weapon
system should be no less than 12.5 flight hours per aircraft per day. Maximum surge utilization
rate is defined in Section 5, Technical Reference Information. [WSSV/372]

3.1.9 (Not Used)
3.1.10 (Not Usead)
3.1.11 (Not Used)

3.1.12 Electromagnetic Environmental Effects Requirements

{WS8/1306) The installed performance of new C-5 RERP equipment shall achieve
electromagnetic compatibility in accordance with the following paragraphs of MIL-STD-464:
5.2, 5.3 (Table ID, Average, to 18 GHz), 5.4, 5.6, and 5.10. [WSSV/296]
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3.1.13 (Not Used)
3.1.14 (Not Used)
3.1.15 (Not Used)

3.1.16 System and Personnel Safety and Health Requirements

(W55/1425) Hazards from new or modified RERP equipment that affect the health and
effectiveness of personnel who test, operate, maintain and support systems shall be mitigated or
eliminated. [WS8V/365]

(WSS/1462) The new and modified C-5 RERP equipment (i.e., both air vehicle equipment and
logistics support equipment) shall recognize and reduce hazards with a probability of death,
iliness, injury, damage to or loss of property, equipment, or environment. Reduce the risk of
mishaps occurring to a level that will preserve combat capability by minimizing loss of personnel
and material resources in both peacetime operations and war. [WSSV/393]

(WS8/1424) New and modified C-5 RERP equipment shall not require the use of hazardous
materials, as defined in 29 CFR 1910.1200, in its operation and maintenance that would result in
an increase of Environment, Safety, and Occupational Health (ESOH) risks or costs compared to
the baseline weapon system. [WSSV/364]

(WS5/1439) The new and modified C-5 RERP equipment shall not increase requirements for
hazardous waste disposal over the baseline weapon system. As an objective, the new and
modified C-5 RERP equipment should reduce the requirements for hazardous waste disposal
over the baseline weapon system. [WSSVv/381]

(WSS/1441) The new and modified C-5 RERP equipment shall not require the use of any Class
IT ODS, as defined in the Clean Air Act Section 602, for operations and maintenance.
[WSSV/382]

3.1.17 Human Factors Enginearing/ Human Systems Integration Requirements

(WSS/1426) The RERP weapon system shall be designed such that repetitive routine aircrew
and maintainer tasks, excluding flight contro} operation, are minimized. [WSSV/3 66]

(WS85/1470) New and modified RERP equipment shall be accessible and maintainable by the
population as described in Table 3.1.17-1 wearing current-inventory biological and chemical
protective ensembles as identified in Table 3.1.17-2. This requirement applies only to thru-flight
inspections identified by TO 1C-5A-6WC-1 (including changes required by air vehicle
modifications), including the replenishment of safety critical fluids and gaseous charge
pressurization. {WSSV/21]

Use and/or distiosure is governad by the
statement on the title page of this document



LGOOER0028

27 February 2002
Table 31,1741 Anthropometric Variables Defining Maintsiner Population
Min nches) | Max (inches)
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Thumb-Tip Reech Exiended |~ 303 411
Foresrn Craumfennce 79 150
Hend [.3] 15
wThumb

Shoulcer Bramoih 122 78
Chwet Dapth .4.3 122
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Tabie 3.1.17-2 Chem-Blo Gear as per AMC/XPRL

{ B470-01-092-8528 Kewar Helmet
| 8470-01-092-8499 Flak Vest (L)

£ 4240-01-475.4241 Chermical Mask ]
| 8415-01-137-1705 Chamical Ensemble

| 8430-01.450-0359 GVOs (Overboo's)

| 8415-01-138.2459 Chemical Gloyes

| 841501138 2496 Cotlon Inserts ;’
: $240-01-188.6423 Cremical Hoods

(WSS/1026) New and modified RERP equipment shall be operable by the population as
described in Table 3.1.17-3 wearing current-inventory biological and chemical protective
ensembles as identified in Table 3.1.17-2, {WSSV/396)

Tabie 3.1.17-3 Anthropometric Variables Defining Operator Population

ot 8 | Short Lage Big A Short 8 Big Lege Big SWShoet Lage
Siing Heigit ET K| ni %2 T 3%
Eyw Feight Sitiing b T 308 =1 T > Y]
Haight 53 a2 %0 b3 24.8
Butiock-Knee " 228 HT a3 B0 23
Knes Heght (1% o9 BT 58 211
Thumb-Tip Faach 4 | T3 Mi B2 304

(WSS/1027) New and modified RERP equipment shall be operable, accessible, and
maintainable by the population as described in Table 3.1.17-1 (for maintainers) and Table
3.1.17.3 {for operators) wearing current-inventory cold weather protective ensembles as
identified in Table 3.1.17-4. For the purposes of this requirement, "operable” pertains only to
those operations pertaining to starting the Air Vehicle. The "maintainable” requirement applies
only to thru-flight inspections identified by TO 1C-5A-6WC-1 (including changes required by
air vehicle modifications), including the replenishment of safety critical fluids and gaseous
charge pressurization. [WSSV/337]
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31174 Arctic Gear as per AMC/XPRL
| B41S-00-376-1710_ Parka L
_B41503-319-5113  MuenSer L
B4ES-01-099-7847  CW Cap 87 7 172
R430-00-260-0L00  Mukiuks L
R413-00-177-7993 Mukluk Insers |,

(WSS/1442) The workload required to operate and maintain the new and modified RERP
equipment by trained aircrews and maintainers shall not threaten mission completion or safety.
[WSSV/384, WSSV/383]

3.1.18 System Security And Privacy Requirements

(WS5/1335) New and modified RERP items shail not degrade the security of the baseline
weapon system. The baseline weapon system security is defined in the draft C-5 Program
Security Classification Guide, 1 Oct. 2001. [WSSV/399]

3.1.19 Computer Resources Requirements

(WS8S8/1428) The design of new RERP systems shall accommodate fiture upgrades by
incremental technology insertion rather than by large-scale system redesign. [WSSV/3 68]

(WS5/1121) Weapon system computing resources that have been added or modified as part of
RERP shall be compatible with the baseline weapon system computer resources. [WSSV/116]

(WS5/1434) All application software for new and modified equipment shall be written in a
structured software programming language. [WSSV/376]

(WSS/1476) The following components shall not have to be removed from the aircraft for
software modifications: aircraft maintenance computer, personal computer interface unit, and the
engine electronic controller. [WSSV/401]

(WS5/1477) Baseline components that currently do not have to be removed from the aircraft for
software modifications shall not have to be removed from the aircrafit for software modifications.
[WSSV/402]

(WS5/1436) Software loading and verification for ficld-loadable equipment shall be
accomplished on the weapon system using data loaders. As an objective, operating system
software uploads, including executable code and data, for field-loadable equipment should be
accomplished through current data loaders. As an objective, components should not have to be
removed from the weapon system for firmware modifications. [WSSV/378)

(WSS/1474) Each new RERP Line Replaceable Unit (LRU) that is field loadable shall be
capable of having its Operational Flight Program (OFP) loaded in a time not greater than one
hour. [WSSV/400]

(WSS8/1475) Field loadable LRUs that are either part of the baseline weapon system, or are
modified as part of RERP, shall retain, as a minimurn, the baseline weapon system's data loading
rate associated with the loading of the LRU's Operational Flight Program (OFP). It is expected
that a VIA OFP data load of 24 megabytes will take approximately 4 hours. [WSSV/400]
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(WSS/1437) A hardware/ software expansion capability and a reserve capacity shall be
available in each new and modified hardware and software component or subsystem.
[WSSV/379]

(WS35/1438) Spare memory and processing shall be allocated in scaled and consecutive blocks,
[WSSV/380]

(WS5/1463) New and modified elements of the RERP weapon system that are used for
transferring data necessary for trending supported items (structiral health, engine heaith
monitoring, etc.) shall use the Simple Mail Transfer Protocol (SMTP) for transferring the data.
{WSSV/391)

3.1.20 Loglstics Requirements

(WSS/1444) The weapon system cannibalization (CANN) rate shall be no greater than 15
CANNS per 100 sorties. The assumptions, conditions, and allocations in Appendix A apply. As
an objective, the weapon system CANN rate should be no greater than 10 CANNs per 100
sorties. CANN rate is defined in Section 5, Technical Reference Information. [WSSV/386)

3.1.21 Personnel Requirements

(WS5/1356) New and modified elements of the RERP weapon system shall be operable and
maintainable without requiring any additional manpower. [WSSV/182)

(WSS5/1200) New and modified elements of the C-5 RERP weapon system shall be
maintainable by three- and five-skill level personnel. [WSSV/189]

3.1.22 (Not Used)
3.1.23 (Not Used)

3.1.24 Testability And Diagnostics Requirements

(WSS/1431) New or modified engine trending or diagnostic equipment shall utilize current
COTS/NDI technology to the extent practical. [WSSV/371]

(WSS/1430) Using a combination of BIT, Technical Orders (TOs) and manual test, three- and
five-skill-level technicians shall be able to detect, isolate, and verify 99 percent of all faults in
new and modified RERP equipment. [WSSV/370]

(WS8/1472) C-5 RERP fault codes shall be structured in a numerical sequence consistent with
the baseline C-5 fault code numbering scheme. [WSSV/397]

(WSS/1473) C-5 RERP fault codes shall be matched to specific word profiles in tables in the
aircraft fault isolation manuals and shall be displayable in conjunction with their respective
specific word profiles by the Air Vehicle Embedded Diagnostic System (EDS). [WSSV/398)
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3.1.25 (Not Used)

3.2 Interface Requirements
3.2.1 (Not Used)
3.2.2 (Not Used)
3.2.3 (Not Used}
3.2.4 (Not Used)

3.2.5 Aircraft Information Compliance Requirements

(WSS/1311) New and modified ¢lements of the C-5 RERP weapon system shall accommodate
Air Force Instruction 63-1401 requirements (threshold). {WSSV/278)

3.3 (Not Used)
3.4 (Not Used)
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4 VERIFICATION REQUIREMENTS
4.1 Functional And Performance Verification Requirements
4.1.1 (Not Used)

4.1.2 {(Not Used)

4.1.3 Weapon System Capability Verification Requirements

(WSSV/363) An analysis shall be performed to verify that it is possible to maintain the aircraft
in a bare base environment (no USAF presence, AFPAM 10-219 Vol. 5, 01 Jun 96, Bare Base
Conceptual Planning Guide) without special facilities for maintenance, The analysis will review
the maintenance requirements of the RERP equipment to determine related O-level facilities
requirements; the requirement will be considered met if no additional maintenance facilities are
required. [W58/1423)

4.1.4 (Not Used)

4.1.5 Reliability Requirements

(WSSV/387) Verification of compliance with the break rate requirement in section 3 shall be
shown by analysis using the assumptions, conditions, and allocations in Appendix A, The
analysis includes periodically updated predictions utilizing trade study results, supplier/LM Acro
test results, and applicable test information from QT&E/QOT&E through dedicated QOT&E.
[WSS/1451]

(WSSV/388) Verification of compliance with the worldwide departure reliability requirement
in section 3 shall be shown by analysis using the assumptions, conditions, and allocations in
Appendix A. The analysis includes periodically updated predictions utilizing trade study results,
supplier/LM Aero test results, and applicable test information from QT&E/QOT&E through
dedicated QOT&E. [WSS/1452)

(WSSV/390) Verification of compliance with the MTBM-T requirement in section 3 shall be
shown by analysis using the assumptions, conditions, and allocations in Appendix A. The
analysis includes periodically updated predictions utilizing trade study results, supplier/L.M Aero
test resuits, and applicable test information from QT&E/QOT&E through dedicated QOT&E.
[WSS/1454)

4.1.6 Maintainability, Maintenance, And Maintenance Concept Verification
Requirements

(WSSV/250) Verification of compliance with the Fix Rate requirement shall be shown by
analysis, The analysis shall:

1. Use the assumptions, conditions, and allocations defined in Appendix A of this specification

2. Include a predicted cumulative fix time distribution that determines the fix rate at the 4-, 12,
and 24-hour points.
Usc and/or disclosure is governed by the
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3. Comprise an assessment of Direct Maintenance Time (DMT) and Administrative & Logistics
Delay Time (ALDT), where:

- DMT for RERP items shall be derived from the predicted Mean Time to Repair [MTTR].
- DMT for non-RERP items shall be as defined in Appendix A of this specification,

- ALDT Parts Availability for RERP items shall be based on predicted RERP Logistics
Program Issue Effectiveness and MICAP Response performance.

- ALDT Parts Availability for non-RERP items shall be as defined in Appendix A of this
specification,

- All other ALDT contributors shall be as defined in Appendix A of this specification
4. Incorporate predictions that are adjusted for applicable testing during EMD. [WSS/1413]

(WSSV/286) An analysis shall be performed to verify that the new and modified RERP
equipment is supportable under a two-leve) maintenance concept. Specifically, the analysis will
review the maintainability aspects of the RERP equipment to determine if those maintenance
aspects are compatible with the RERP's two-level (on-wing and off-wing) maintenance concept.
The requirement will be considered met if ail RERP maintenance can be performed under the
RERP two-level maintenance concept. [WSS/1352]

(WSSV/30) Verification of compliance with the MMH/FH requirement in section 3 shail be
shown by analysis using the assumptions, conditions, and allocations in Appendix A. The
analysis includes periodically updated predictions utilizing trade study results, supplier/LM Aero
test results, and applicable test information from QT&E/QOT&E through dedicated QOT&E.

[WSS/1412]

4.1.7 Deployability And Basing Verification Requirements

(WSS5V/39) An analysis shall be performed to determine the extent to which containers
identified in MIL-STD-2073 and MIL-STD-129 can be utilized for new and modified RERP

those shipping containers identified the above military standards on a cost-effective basis. The
requirement will be considered met if the selected containers are cost-effective to the
government. [WSS/1045)

(WSSV/385) The total weight and cube of deployable new and modified RERP equipment shal]
be measured in an analysis. A qualitative determination shall be made as to whether the total
welght and the total cube are as small as could reasonably be expected for the deployable
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equipment. The parent technical requirement will be considered met if the analysis concludes in
the affirmative. [WSS/1443]

deployable equipment. The parent technical requirement will be considered met if the analysis

[WSS/1053]

(WSSV/372) Verification of compliance with the maximum surge utilization rate requirement
in section 3 shall be shown by analysis using the assumptions, conditions, and allocations in
Appendix A. The analysis includes periodically updated predictions utilizing trade study results,
supplier/LM Aero test results, and appiicable test information from QT&E/QOT&E through
dedicated QOT&E. [WS8/1055)

4.1.9 (Not Used)
4.1.10 (Not Used)
4.1.11 (Not Used)

4.1.12 Electromagnetic Environmental Effects Verification Requirements

(WSSV/296) An analysis of the subsystem and System design data and test results of operation

in the specified environment shall be conducted. This requirement will be considered met if the
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4.1.13 (Not Used)
4.1.14 (Not Used)
4.1.15 (Not Used)

4.1.16 System and Personnel Safety And Health Verification Raequirements

(WSSV/365) An analysis, specifically a Health Hazard Assessment, shall be performed to
verify that there are no hazards from RERP modifications that affect the health and effectiveness
of personnel who test, operate, maintain and support the aircraft. If hazards have not been
eliminated, they shall be analyzed to verify that they have been adequately mitigated by approval
by the System Safety Group. [WS5/1425]

(WSSV/393) A Health Hazard Assessment shall be performed to verify that the new and
modified C-5 RERP equipment (i.¢., both air vehicle equipment and logistics support equipment)
recognizes and reduces hazards with a probability of death, illness, injury, damage to or loss of
property, equipment, or environment. It shall also be shown that the risk of mishaps has been
reduced to a level that will preserve combat capability by minimizing loss of personne! and
material resources in both peacetime operations and war, [WSS/1462]

(WSSV/364) A Health Hazard Assessment shall be performed to verify that new and modified
C-5 RERP equipment does not require the use of hazardous materials, as defined in 29 CFR
1910.1200, in its operation and maintenance, [WS5/1424]

(WSSV/381) A Health Hazard Assessment shall be performed to verify that new and modified
C-5 RERP equipment has no additional requirements for hazardous waste disposal over the
baseline weapon system. [WSS/1439]

(WSSV/382) A Health Hazard Assessment shall be performed to verify that new and modified
C-5 RERP equipment does not require the use of any Class II ODS, as defined in the Clean Air
Act Section 602, for operations and maintenance. [WSS/1441)

4.1.17 Human Factors Engineering/ Human Systems Integration Verification
Requirements

(WSSV/366) An analysis of the verifications done at the air vehicle level and at the
maintenance level shall be performed to determine overall compliance with this "repetitive
routine” requirement at the weapon system level. This requirement will be considered met if the
analysis concludes that the number of repetitive routine tasks is as small as could be reasonably
expected. [WSS/1426]

(WS8V/21) An analysis of the verifications done at the air vehicle level and at the maintenance
level shall be performed to determine overall compliance with this "bio/chem protective
ensembles” requirement at the weapon system level, This requirement will be considered met if
the analysis concludes that weapon system is accessible and maintainable using the referenced
bio/chem protective ensembles. [WSS/1470)
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(WSSV/396) An analysis of the verifications done at the air vehicle level and at the
maintenance level shall be performed to determine overall compliance with this "bio/chem
protective ensembles” requirement at the weapon system level. This requirement will be
considered met if the analysis concludes that weapon system is operable using the referenced
bio/chem protective ensembles. (NOTE: Open pending finalization of parent technical
requirement.) [WSS/1026]

(WSSV/337) An analysis of the verifications done at the air vehicle level and at the
maintenance lcvel shail be performed to determine overall compliance with this "cold weather
ensembles” requirement at the weapon system level. This requirement will be considered met if
the analysis concludes that weapon system is operable, accessible, and maintainable using the
referenced cold weather ensembles. [WSS/1027]

(WSSV/383) An analysis of the verifications done at the air vehicle level and at the
maintenance level shall be performed to determine overall compliance with this "aircrew
workload” requirement at the weapon system level. This requirement will be considered met if
the analysis concludes that the referenced aircrew workload does not threaten mission
completion or safety. [WSS/1442)

(WSSV/384) An analysis of the verifications done at the ajr vehicle level and at the
maintenance level shall be performed to determine overall compliance with this "maintainer
workload” requirement at the weapon system level. This requirement will be considered met if
the analysis concludes that the referenced maintenance workload does not threaten mission
completion or safety. [WSS/1442]

4.1.18 System Security And Privacy Requirements

{WSSV/399) An analysis shall be performed to determine if the new and modified RERP iterns
have degraded the security given in the draft C-5 Program Security Classification Guide, 1 Oct.
2001 for the baseline weapon system. If not, this requirement shall be considered met.
[WSS/1335)

4.1.19 Computer Resources Verification Requirements

(WSSV/368) An analysis of the hardware and software design shall be performed to assess the
ability of the design of new RERP Systems to accommodate reasonably-anticipated future
upgrades through the application of incremental technolo gy insertion rather than by large-scale
system redesign as defined by the Viable Combat Avionics Initiative/Proven Path. [WSS/1428)

(WSSV/116) An analysis of the RERP-unique computer resources designs shall be performed
to venify that hardware, software and interfaces are compatible with C-5 AMP computer
resources baseline as defined by the AMP Block 2 final configuration. [WSS/1121}

{(WSSV/376) An analysis shail be performed to verify whether software for new and modified
RERP equipment is written in a structured software programming language. [WSS/1434]

(WSSV/401} A demonstration shall be performed to upload software to the LRU with the LRU
instalied in the aireraft. [WSS/1476]
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(WSSV/402) An analysis shal] be performed to determine whether baseline components have to
be removed from the aircraft to perform software modifications. If not, this requirement shail be.
considered met. [WSS/1477]

(WSSV/378) A demonstration on the aircraft and during the tech order validation effort shall be
performed to determine whether the software loading and verification for field-loadable software
can be accomplished using the data loader(s) [WSS/1436]

(WSSV/400) A demonstration shall be performed on the aircraft using the data loaders that will
be delivered to the customer. The time required to load the Operational Flight Program (OFP) of
each field-loadable LRU into the LRU's Non Volatile Memory using the appropriate data loader
will be measured to confirm compliance. The demonstration will be performed on each field-
loadable LRU (whether new, modified or part of the baseline weapon system). As part of the
demonstration, it will be necessary to ensure that the OFP currently loaded on the target LRU is
different than the OFP to be loaded. The data loading time will be measured from the initiation
of the download on the data loader to confirmation of a successful load into the Non Volatile
Memory (NVM) of the receiving LRU as indicated by the data loader. A means that is
independent of the data loader will be used to confirm that the proper version of the OFP is
resident in the NVM of target LRU after the loading is complete. [WSS/1474, WSS/ 1475]

(WSSV/379) An analysis of the RERP-related hardware/software expansion capability and of
the reserve capacity shall be performed to verify the respective capabilities and capacities are
available. The usable reserve capacity requirement shall be applied to each component or
subsystem and shall not be a system-wide average. [WSS/1437)

(WSSV/380) An analysis of the RERP-related Spare memory and processing shall be performed
to verify that they are allocated in scaled and consecutjve blocks. [WSS/1438)

(WSSV/391) An analysis of the design descriptions of the new and modified clements of the
RERP weapon system that are used for transferring data necessary for trending supported items
(structural health, engine health monitoring, etc.) shall be performed to determine whether those
elements use the Simple Mail Transfer Protocol (SMTP) for transferring the data. This
requirement will be considered met if the analysis concludes in the affirmative. [WSS/1463]

4.1.20 Logistics Requirements

(WSSV/386) Verification of compliance with the CANN rate requirement in section 3 shall be
shown by analysis using the assumptions, conditions, and allocations in Appendix A. The
analysis includes periodically updated predictions utilizing trade study results, supplier/LM Aero
test results, and applicable test information from QT&E/QOT&E through dedicated QOT&E.
[WSS/1444)

4.1.21 Personne! Verification Requirements

(WSSV/182) Analyses and demonstrations shall be conducted to show that new and modified
elements of the RERP weapon system are operable and maintainable without requiring any
additional manpower.
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For aircrew: A demonstration in the engineering simulator shall be conducted to determine that
a flight crew consisting of one pilot, one copilot, and one flight engineer can perform the tasks
nocessary to accomplish a representative nominal mission without the need for additi onal

For maintenance crew: An analysis using the MMH/FH model will show that on-wing
manpower requirements do not increase relative to baseline levels. [WSS/1356)

(WSSV/189) Analysis and demonstration will show that new and modified elements of the C-5
RERP weapon system are maintainable by three-skill ieve! and five-skill level personnel during
maintainability demonstrations and dedicated QOT&E, [WSS/1200]

4.1.22 (Not Used)
4.1.23 (Not Used)

4.1.24 Testability And Diagnostics Verification Requirements

(WSSV/371) A review of the documentation or trade study analysis shall be performed to
verify that the new or modified RERP engine trending and diagnostic equipment utilizes current
COTS/NDI technology to the extent practical. [WSS/1431]

(WSSV/370) Analysis and demonstration shall be conducted to verify that, by using a
combination of BIT, Technical Orders (TO's), and manual tests, three- and five-skill level

(WSSV/397) An analysis shall be performed to confirm that C-5 RERP fault codes follow the
baseline C-5 fault code numbering scheme. [WSS/ 1472]

(WS8V/398) An analysis of C-5 RERP fault code tables and EDS displays shall be performed
to confirm that the C-5 RERP fault codes are correctly matched to their respective specific ward
profiles, [WSS/1473]
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4.1.25 (Not Used)

4.2 Interface Verification Requirements
4.2.1 (Not Used)
4.2.2 (Not Used})
4.2.3 (Not Used)
4.2.4 (Not Used)

4.2.5 Aircraft iInformation Compliance Verification Requirements

(WSSV/278) An analysis shall be performed to verify that new and modified RERP equipment
meets the requirements of Air Force Instruction 63-1401 where applicable. [WSS/1311]

4.3 (Not Used)

4.4 (Not Used)}
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TECHNICAL REFERENCE INFORMATION

Definition of Terms
The following terms are used in this specification

analysis — Any analytical method/procedure. This may be a computer-based model, a
computer-based simulation, an established form of analysis such as a functional hazard analysis
(FHA), or an analysis (review) of data, e.g., test results from a lower-level test venue or
similarity to qualification data gathered on a previous program. Rigorous substantiation of the
analytical results is implicit. Results are intended to provide hard quantitative evidence of
compliance with a parent technical requirement.

alstere fen vironment/site/base/location} - An operating site at which the only support
capability consists of pre-positioned spares,

availability — See "flect availability.”

bare base — Per AFPAM 10-219, Volume 5, | June 1996: "... a site with a usable runway,
taxiway, parking areas (sic), and a source of water that can be made potable. It must be capable
of supporting assigned aircraft; and providing other mission essential resources such as a
logistical support and services infrastructure composed of people, facilities, equipment, and
supplies. This bare base concept requires mobile facilities, utiliti ¢s, and support equipment that
can be rapidly deployed and installed, and be available to transform — virtuaily overnight —
undeveloped real estate into an operational air base.”

break rate — The percentage of sorties from which an aircraft lands with an inoperable mission
essential system that was previously operable (confined to code 3 landings alone), consistent
with current or programmed minimum equipment listing (MEL). Break Rate is calculated as the
number of "code 3" events on mission critical systems per 100 sorties. A “"code 3" event is an
evaluation code used by the maintenance personnel which describes an aircrafi returning from a
mission with one or more inoperable systems or subsystems that personnel must repair before
allowing it to perform "like type” missions. Guidelines for the calculation of this parameter can
be found in AFI 10-602, Determining Logistics Support and Readiness Requirements.

cannibalization (CANN) event — A cannibalization is the removal of a part from one aircraft to
replace a part in another aircraft.

cannibalization (CANN) rate (%) — CANN Rate, in percent, is calculated as the nurnber of
CANN events per 100 sorties. Guidelines for collection and reporting of this pararneter can be
found in TO 00-20-2, Maintenance Data Documentation.

commercial-off-the-shelf (COTS) (item) — Equipment that has been previously qualified or
certified under commercial specifications and standards.

computer resources — The hardware and software associated with the aircraft's avionics
systems, mission planning systems, support equipment, and data collection equipment.
Reference: ORD paragraph 5.4.1.
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critical component ~ Proposed definition *Any component that is a safety of flight item is
considered a ‘critical component.” The discussion pertains now to what constitutes a “safety of
flight item.”

demonstration - A test or an evaluation conducted in any venue (flight, ground, lab,
workstation, etc.) and performed for the purpose of demonstrating compliance with a
requirement. No instrumentation, special test equipment, or data gathering is necessarily
involved, but may be utilized. Demonstrations typically produce subjective conclusions only.

departure reliability — The percentage of attempted sorties that depart within 14 minutes of
scheduled departure time. DR is calculated as 100 minus take off delay (TOD) percent, where
TOD percent consists of the number of delays greater than 14 minutes attributable to failure of a
component on the airplane per 100 sorties. This parameter is coded against non-leading zero
work unit codes. Guidelines for collection and reporting of this parameter can be found in
AMCI 10-202 Volume 6, Mission Reliability Reporting System.

depot-level maintenance — Maintenance consisting of those on- and off-equipment tasks
performed using the highly specialized skills, sophisticated shop equipment, or special facilities
of a supporting command, commercial activity; or inter-service agency at a technology repair
center, centralized repair facility, or, in some cases, at an operating location. Maintenance
performed at a depot may also include organizational or intermediate level maintenance as
negotiated between operating and supporting commands.

Jault — Immediate cause of failure (c.g., maladjustment, misalignment, defect, etc..

fix rate — The percentage of times an aircraft landing with a Code 3 failure that can be returned
to mission capable status (based on current or programmed MEL) at the 4-, 12-, or 24-hour
points. Historical data is used to establish a baseline fix rate distribution. Distribution is
modified based on frequency of failure and fix times of items that cause breaks. Achievement of
specified requirements is a Government responsibility.

fleet availability (number) — The number of mission capable aircraft out of the total or
specified fleet.

flight test — A test or evaluation conducted aboard the aircraft while it is in flight or during
takeoff or landing. The test is to functionaliy/operationally exercise the subject
item/equipment/system in representative operational environments and conditions. Results are
intended to provide quantitative evidence of compliance with a technical requirement.

government-furnished property (GFP) - Government-furnished property is government-
owned property which is provided from Government inventory.

ground test — A test or evaluation conducted aboard the aircraft while it is on the ground. The

test is to functionally/operationally exercise the subject item/equipment/system in representative
operationai environments and conditions. Engines need not necessarily be turning, Results are

intended to provide quantitative evidence of compliance with a technical requirement.

inspection — A visual review intended to determine if a physical item matches its design
descriptions or drawings.

Use and/or disclosure is poverned by the
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key performance parameter (KPP) — Performance parameters designated by the USAF as the
critical performance parameters that take precedence in accomplishment over other parameters,

lab test — A test or evaluation conducted in any ground-based laboratory environment.
Rigorous data collection and analysis are implicit. Results are intended to provide quantitative
evidence of compliance with a technical requirement.

fife cycle cost (LCC) — The sum (or a subset of the sum) of all costs (from the USAF
perspective associated with developing, procuring, operating, maintaining, and disposing of a
weapon system. Also referred to as Total Ownership Cost (TQOC).

maintenance concept — The overall notion of the levels of support to be used in aircraft
maintenance for a particular aircraft. For C-5 RERP, the maintenance concept is a two-level
concept consisting of "on-wing" maintenance and "off-wing” maintenance. The on-wing
maintenance will be performed by the USAF using its gwn internal resources (i.e., it will be
organic). It is roughly equivalent to what is otherwise referred "organizational-level”
maintenance, though "organizational-level” maintenance is not necessanly 100% organic. (Thus,
the use of the term "organizational-level maintenance™ is technically inaccurate for C-5 RERP.)
The off-wing maintenance may be performed by original equipment manufacturers and other
contractors as may be identified for individual subsystems and equipment items. It is roughly
equivalent to, in this case, "depot-leve!” maintenance, though "depot-level” maintenance is not
necessarily 100% contractor maintenance {thus, the use of the term "depot-level maintenance™ is
technically inaccurate for C-5 RERP.)

maintenance man-hours per flight hour (MMH/FH) — The number of base level maintenance
man hours divided by the number of flight hours. Only the man-hours that are recorded against
the non-leading zero work unit codes by organizational and intermediate levels of maintenance
are included. Guidelines for collection and reporting of this parameter can be found in TQ 00-
20-2, Maintenance Data Documentation.

manpower — The quantity/skill-level mix of personnel required to support the aircraft through
all/both levels of maintenance.

maximum utilization (UTE) rate — Maximum UTE rate = 24*(sortie length)/(sortie length +
minimum tum time). This parameter is expressed in fh/ac/day. Simulation may also be used to
analyze this parameter. This parameter is not allocated into RERP and non-RERP portions. See
also utilization rate.

mean repair time (MRT) — The average time {in minutes) required to complete an on-
equipment corrective maintenance action. MRT is calculated as the on-equipment repair man-
hours divided by the on-equipment repair actions. On-equipment repair actions are restricted to
non-leading zero work unit codes with action taken codes P, R, G, K, L, V, or Z. The on-
equipment repair man-hours are the man-hours associated with the on-equipment repair actions.
Guidetines for collection and reporting of this parameter can be found in TO 00-20-2,
Maintenance Data Documentation.

mean time between failure (MTBF) — Average flight time or operating time expended for an
end item, system, subsystem, or cornponent before inherent failure occurs. MTBF is calculated

Lhe and/or disclosure is governed by the
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as the inverse of the inherent malfunction event rate. An inherent malfunction event is defined
as a failure having a type 1 how malfunction code. One event is charged per unique job control
number (JCN), and ali TCTO work is excluded. This parameter only applies to non-leading zero
work unit codes. Guidelines for collection and reporting of this parameter can be found in TO
00-20-2, Maintenance Data Documentation.

mean time between failure-total (MTBF-T) ~ The number of flight hours divided by number of
failures. Reference: ORD paragraph 4.2.5.1.

mean time between maintenance-total (MTBM-T) - Average flight time or operating time
expended for an end item, system, subsystem, or component before a maintenance event occurs.
MTBF is calculated as the inverse of the corrective maintenance event rate. A comrective
maintenance event is defined as a failure having a type 1, 2, or 6 how malfunction code. One
event is charged per unique job control number (JCN), and all TCTO work is excluded. This
parameter only applies to non-leading zero work unit codes. Guidelines for collection and
reporting of this parameter can be found in TO 00-20-2, Maintenance Data Documentation.

mission capable (MC) rate (MCR) (%) — The percentage of possessed hours the aircraft is
capable of performing at least one of its assigned missions. MCR is calculated as follows: total
fleet hours in mission capable status divided by flect possessed hours or 100 — not mission
capable percent (NMC). NMC is the percentage of possessed hours the aircraft is not capablc of
performing at least one of its assigned missions, and consists of all NMC (due to maintenance,
supply, or both, unscheduled or scheduled). Guidelines for collection and reporting of this
parameter can be found in AFI 21-103, Equipment Inventory, Status, and Utilization Reporting,

modified (system, subsystem, equipment item) — Any item which is changed to such an extent
that the part number by which it is procured is changed relative to being a COTS or NDI item.

non-developmental item (NDI) — Unmodified components that have been MIL-qualified or
commercially qualified at the component levet with no changes to hardware, processes,
functions, form, fit, structure, or testability.

not mission capable (NMC) — See mission capable rate.

objective — A technical "requirement” which the C-5 RERP design should attempt to satisfy.
Failure to satisfy an objective will nof be considered a failure to meet contractual requirements.
In this document, objectives arc expressed with the wording of "shouid.”

off-wing — Maintenance performed by original equipment manufacturers and other contractors
as may be identified for individual subsystems and equipment items. It is roughly equivalent to,
in this case, "depot-level” maintenance, though "depot-level” maintenance is not necessarily
100% contractor maintenance. See also maintenance concepr.

on-wing — Maintenance performed by the USAF using its own internal resources (i.e, it will be
organic). It is roughly equivalent to what is otherwise referred "organijzational-level"
maintenance, though "organizational-level” maintenance is not necessarily 100% organic. See
also maintenance concept.
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operations & support cost — The sum of ail costs associated with operating, maintaining, and
supporting a weapon system. This cost includes personnel and material costs.

organic (maintenance/repair capability) — That maintenance/repair capability fully possessed by
the Air Force (there is no dependence on any resource outside of the Air Force).

organizational-level — Maintenance consisting of those on-equipment tasks normally performed
using the resources of an operating command at an operating location.

possessed hours — The total number of clock hours accumulated for a specific period for all
possessed aircraft for a unit. Reference: ORD paragraph 4.2.1.

readiness — The ability of a military unit to respond to its operation plan(s) upon receipt of an
operations order (a function of assigned strength, item availability, status, or supply, training,
etc.).

readiness spares package (RSP) — Consists of readiness spares, repair parts, and related
maintenance supplies required to support planned wartime or contingency operations of a
weapon or support system for a specified period of time pending re-supply. Reference: ORD
paragraph 4.2.7.2.1.

service life — The period of time, in flight cycles/hours, established at design during which the
structure will be reasonably free from significant structural degradation (also known as the
design service goal).

support equipment — All equipment required to perform the support functions except that
which is an integral part of the mission equipment.

supportability — Characteristics of the weapon system support system, including supply
support, technical publications, reliability, maintainability, training, support equipment, etc.

survivability — The capability of an aircraft to avoid and/or withstand a man-made hostile
environment. Equal to one minus the probability of being hit (Py) multiplied by the probability
of being kilted given a hit (Pyn)

threshold — A technical requirement which the C-5 RERP design must satisfy. Failure to
satisfy a threshold requirement will be considered a failure to meet contractual requirements. In
this document, thresholds are expressed with the wording of “shall” or, less-preferred, "must."

total ownership cost (TOC) — See life cycle cost.

utilization (UTE} rate — Flying hours per 24-hour period per aircraft. See also maximum
utilization rate.

value ("to the government”) — A qualitative cost-to-benefit assessment considering an overall
balance of the LCC of an item and its technical performance capabilities. The lower the cost and
the greater the performance capabilities, the better the value. This term can be applied at all
levels from the weapon system level through the component level.

weapon system — The air vehicle plus the support and training systems used to support the air
vehicle.
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weapon system baseline — the composite definition of as-received air vehicle configuration
description plus the design-to configuration descriptions for logistics asscts. See Appendix B.

work unit code (WUC) - C-5 work unit codes are defined in TO 1C-5A-06, Aircraft
Maintenance Work Unit Code Manual USAF Series CSA and C5B Aircraft.
5.2 Acronyms and Abbreviations

The following acronyms and abbreviations are used in this specification. It is intended that these
acronym and abbreviation definitions flow down through all lower-level specifications.
Definition of terms are provided above and are not repeated here.

ALDT  administrative & logistics MC rnission capable
delay time MCR mission capable rate
AMP ;}rgomcs Modemization MICAP  mission impaired capability
gram awaiting parts
built-in test MMH/FH maintenance man-hours per
BR brezk rate flight hour (a measure of
CANN  cannibalization » maintainability)
COTS  commercial-off-the-shelf MRT raeas Tepalr timie (a measure of
(equipment or software) o man thty)
DMT direct maintenance time MTBF  mean time between failure
DR dep reliability MTBF-T :J;ﬁn time between failure —
BM . : _—
C electromagnetic compatibility MTBM  mean time between
EMI1 electromagnetic interference maintenance
ESOH  Environment, Safety, and MTBM-T mean time between
Occupational Health maintenance — total
FHA functional hazard analysis MTTR  mean time to repair
FH/AC  flight hours/aircraft NDI non-developmental item
GFp government-fumished property NMC not-mission capable
GHz gigahertz ODS ozone-depleting substance
mitial operational capability ORD operational requirements
JCN job code number document
KPP key performance parameter QOT&E qualification operational test
_ and evaluation
LCC life cycle cost QT&E lificati d
t:alification test
I.-RU line I'cpla.ceablc unit Sva]uatcjon o
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SMTP
SOLLII
TCTO

(C-5) Reliability Enhancement
and Reengining Program
reliability, maintainability, and
availability

readiness spares package
specification change notice

system development and
demonstration

stmple mail transfer protocol
special operations low level I

time compliance technical
order

TO
TOC
TOD
USAF

WSS
WSSy
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technical order

total ownership cost

take off delay

United States Air Force
utilization rate

weapon system specification

weapon system specification
verification

work unit code

5.3 Units Of Measure And Conversion Factors

The following units of measure and conversion factors are used in this specification.

In general, English units of measure are used in this program. Specifically, length measures will
be English units.

It is intended that these units of measure and conversion factor definitions flow down, by
reference versus by repetition, through ail lower-level specifications.

5
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APPENDIX A — ASSUMPTIONS AND CONDITIONS RELATING TO
WEAPON SYSTEM SPECIFICATION RM&A METRICS

This appendix provides assumptions, conditions, and provisions for specified quantitative
Reliability, Maintainability, and Availability (RM&A) metric requirements. These RM&A
requirements are based on the corresponding ORD threshold requirements, which are wartime-
only requirements.

1 Applicable Parameters — The following specified RM&A metrics must be met or bettered
within an AMC operational environment under a wartime scenario by the time Initial
Operational Capability (I0C) is achieved:

PARAMETER

Mission Capable Rate (MCR)

Break Rate (BR)

Fix Rate

Departure Reliability (DR)

Maintenance Man-hours per Flight Hour (MMH/FH)
Mean Time Between Maintenance - Total (MTBM-T)
Mean Repair Time (MRT)

Cannibalization Rate (CANN)

Maximum Surge Utilization Rate

F®R -0 oo op

-

2 'Wartime Provisions — The wartime scenario as a minimum has the following
characteristics/conditions:

a. Sustained wartime utilization rate is at least 5.0 FH/AC/DAY, a little over twice the
AMC C-5B peacetime rate that has averaged about 2.3 FH/AC/DAY in the 1995-
2000 timeframe. Surge rate may be as high as 11.2 FH/AC/DAY, the ORD threshold.
Wartime surge period is in the range of 30 to 45 days.

c Additional maintenance and supply manpower is available so that downtime awaiting
maintenance is reduced and more maintenance concurrency can be implemented.

Maintenance and supply personnel will work longer schedules (reference AFI38-201)
to facilitate increased utilization so that personnel productivity increases.

Aircraft refurbishment activities are delayed.

Aircraft isochronal inspections are delayed.

Average sortics lengths increase to above 5 hours per sortie.

Constants found in Air Force Pamphlet 10-1403 are used as guidelines for
establishing sortie tum times, etc.

h A 90% issue effectiveness rate applies, as well as delivery of the remaining 10%
within 48 hours, for RERP items as well as for those non-RERP items that, when
failed, cause code three breaks and/or downing (NMC) events.

T N S
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Average delay time awaiting maintenance personnel is no more than 3 hours per
NMC event.

j Marntenance is accomplished in accordance with verified and approved technical
orders using properly trained personnel,

k Breaks, not-mission-capable (NMC) events, and departure delays are per the
applicable minimum equipment list (MEL) defined in AFI 11-2C-5V3.

C-5A and C-5B aircraft modified to the RERP configuration are flown and supported
the same way,

3 Allocation Provisions — RERP and non-RERP allocations of the total requirernent for each
parameter are as follows. Contractor responsibility is to validate that the total weapon systemn
requirements are met using these allocations as worst-case allowables in the validation
process for NON-RERP and Early Go-Ahead Items. If the validation process validates
numbers better than these allowables, such numbers may be used in the overall weapon
system validation.

RERP Alocated
Parameter Requirement REmRP“Pmon Sub- | Non-RERP
Alocation* Portion

MCR (%) 75.0

| _NMC (%} 260 49 20.1
Sub-Alicc 0.9

[Break Rate (%) _ 10.5 4.3 62
Sub-Alloc. 0.8

Fix Rate B

| 4-hour _ 30.1% 30.1% 30.1% 30.1%

2hour 62.9% 82.0% 82.9% 62.9%
24-hour 82.4% 2.4% 82.4% B2 4%

IQeparture Ral. (%) 1 920

Departure Delays (%) { 8.0 8.0 2.0

- Sub Alloc. 1 1.0

MMH/FH 17.0 108 8.2
Sub-Afloc. 0.4

[MTBM-T (Fit. Min.) 24.0 88.5 37.5
Sub-Afioc. 571.0

[MRT {man-minutes) 182.0 162.0 182.0
Sub-Aliog. 133.0

Cann Rate {%) 5.0 4.0 11.0
Sub-Aloc. 1.0

Max Surge UTE Rata

(FHIAG/DAY) 1.2 Nots 1 Note 1 Note 1

RERP Sub-allocation is to Early Go-Ahead improvements. These are C-5 Avionics
Modernization Program (AMP), Hydraulic Surge Control Valves, Tire Deflation/
Anti-8kid System, Fuel Boost Pumps, Main Landing Gear Roll Pin, Manifold Flow
Control, Bleed Air Overheat Loops, Nitrogen Inerting {T.O. purging procedure
change), and Emergency Escape Slides.

Note 1: Max Surge UTE Rate is a function of sortie length and sortie turn time per the
followtng equation:
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Max Surge UTE Rate = max FH/AC/DAY = _(24) x (sortie length)

(sortie length) + (sortie tum time)

The sortie length is covered by wartime provision 2.f above. The sortie turn time isa
complex function of hardware malfunction (break rate, departure reliability, and fix
rate), taxi time, loading/unloading time, refueling time, base congestion, flight crew
availability, etc. Break rate, departure reliability, and fix rate are separately specified
and aliocated. The remaining elements of sortie turn time are supportability related
but not separately specified or allocated.

For example, using a 5 hour sortic length and a max surge UTE rate requirement of
11.2 FH/AC/DAY yields a 5.7 hour allowable sortie turn time.

4 Computational Formulas — Verification of Contractor compliance with the quantitative
RM&A metric requirements shall be shown by analysis using the definitions/equations
contained in Section S, Technical Reference Information, and predicated upon Government
achievement or bettering allocated Non-RERP portions of the requirements.
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APPENDIX B C-5 RERP WEAPON SYSTEM BASELINE

The term “weapon system baseline™ has been utilized in several places in this document. The
term is intended to mean the baseline against which comparisons are to be made for the “shall
not degrade from existing system™ type of ORD-derived requirements. The term *“weapon system
baseline,” as referred to in this specification, is defined to consist of

(8} the “as-received™ air vehicle baseline as specified in “As-Received Baseline” clause of
the C-5 RERP SDD contract, and

(b) those logistics systems described in the C-5 RERP Logistics Support Plan.

Use and/or disclosure is governed by the
statement on the title page of this document
25



LGOCERO181
27 February 2002

C-5
RELIABILITY ENHANCEMENT AND RE-ENGINING
(RERP)

AIR VEHICLE
MODIFICATION SPECIFICATION

© 2002 LOCKHEED MARTIN CORPORATION.

LOCKHEED Mnhrru/




LGOOERO181
27 February 2002

This page intentionally left blank.

LR

Uise and/or discloaure i govamned by the
siatement on the tihe page of this document



LGOCERO181
27 February 2002

Approvals

Brad Dailey /s/ Date
C-5 RERP Air Vehicle Analysis and Integration IPT Lead

Dan O'Rourke /s/ Date
C-5 RERP Air Vehicle IPT Lead

Miles O'Brien, Jr., /s/ Date
C-5 RERP Logistics Suppont IPT Lead

Sam Finch /s/ Date
C-5 RERP Systems Integration IPT Lead

Jerry Raines /s/ Date
C-5 RERP Business Management Lead

Joe Dupecak /s/ Date
C-5 RERP Program Manager

Use and/or disclosurs b5 governed Dy the
statement on tha tite page of this document



LGOOERC181
27 February 2002

This page intentionaily left blank.

Uza and/or disciosure i governed by the
stanent on the Bte page of this docurmeet



LGOOER(Q181
27 February 2002

SUMMARY OF CHANGES

[ Revision  Date Change Description of Change Saection
' Reguast #
Draft 10-25-01 SDD-003 | Air Vehicle Spec Changes (8/27/01 - 10/9/01) Multiple
Sections
SDD-006 | Alr Vehicie Spec Changes (10/9/01 - 10/16/01) Muttiple
Sections
Draft 11-16-01 SDD-009 | Alr Venicle Mod Spec Change o Appendix C Appendix C
SDO-010 | Air Vehicle Spec Changes (10/19/01 - 10/29/01) Multiple
Sections
SDD-012 | Air Vehicla Spec Changes (10/28/01 - 11/2/01) Muttiple
Sections
S0D-014 | Air Vehicle Mod Spsc Change to Appendix B Apopendix B
Draft 12-14-01 SDD-025 | Update Air Vehicle Spec Applicable Document Section 2.0
List
Post- 2-27-02 SDD-020A | Alr Vehicle Mod Spec Change to Appendix D Appendix D
SRR
SDD-027 | Restors inadvertantly deleted Wind Tunnel Data 4.1.3.1.2.1
Analysis paragraph to Air Vehicle Spec
SDD-028 | Stability and Flight Controf Updates to the Air 3.1.31.2
Vehicle Spec 3.1.34.7,
4.1.3.1.2
4.1.34.7
SDB-029 | Add Flutter Damping Coefficient to Air Vehicle 3.1.33,
Spec 4.1.3.3
SDD-030 | Air Vehicle Fault Codes 3.1.241,
- 4.1.24.1
SDD-031 | Add Appendix E to Air Vehicle Spec MuHtiple
Sections,
Appendix E
SDD-032 | Aircraft Backing Requirement for Air Vehicle 3.1.3.1.4,
Spec 4.1.3.1.4,
Appendix E
SDD-G33 | One Deep Packaging 3.1.8,
4.1.8
SDD-038 | Embedded Diagnostics System (EDS) growth 3.1.241
capability 4.1.24.1
SDR-044 | Software Load Tima Limits 3.1.19,
4.1.19
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1.0 Introduction

This specification containg the requirements for the C-5 Afr Vehicle medifications performed in the C-5 Reliability
Enhancement and Re-engining Program (RERP). Since the C-5 RERP i @ modification program, the requirements
hereip are not intended 1o establish a full performance baseline for the C-5 Air Vehicle, Rather, they represent the
required changes 10 Adr Vehicle level performance that apply to the changes being introduced by the RERP
modifications. Section 3 of this specification contains technical requirements and Section 4 contains the
corresponding verification requirements o the Section 3 technjcal requirements,

1.1 Scope and Use of This Specification

The requirements in this specification apply only to changes in Air Vehicle performance resulting from systemns,
subsysterns, and equipment that are modified, replaced or added uvnder the C-5 RERP. The overall gircraft
performance requirements in this specification apply to the C-5 RERP aircraft as an integrated system and, in this
context, “existing equipment” 13 considered to be included as part of the aircraft  (For example, there is no way to
exclude “existing equipment”™ from the time-to-climb requirerient for the aircraft }

In Section 3, all requirements are to be considered threshold requirements unless stated as an objective.
Requirements that are XPP3 are represented in ALL CAPS. Each technical requirement in Section 3 and
correspending verification requirement in Section 4 has a unique requirement identification number in the form of
AVxxxx and AVVyyyy, respectively.
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Reference Documents

Government Documents

2.1.1U.8 Military Documents

The following specifications, standards, and handbooks of the exact revision listed below form a part of this
specification to the extent specified herein:

Document No. Document Title

Version i J
AP Handbook 63-1402 ATRCRAFT INFORMATION PROGRAM, 19 March 2001 —'_']
AFOSH-STD 48-19 Hazardous Noiss Program
ATR FORCE PAMPHLET | BARE BASE CONCEPTUAL PLANNING GUIDE, 1, JUNE 1996
10-219, VOLIIME 5
ISSG-2007 DEPARTMENT OF DEFENSE JOINT SERVICE SPECIFICATION

GUIDE, 30 October 1998 g
MIL-STD-130 Identification Marking of U.S. Military Propeniy -
MIL-STD-210A Clirmatic Extremes for Militery Equipment _J
MIi-HDBEK-454 Standard General Requiternents for Electronic Equipment 1
MIL-STD-464 Electromagnetic Environmental Effects Requirements for Systems
MIL-STD-704C Aireraft Eloctric Power Charscteristics
30 December 1977
MIL-STD-882C System Safety Program Requirements, 19 Jaonary 1993
MIL-STD-882D System Safety
MIL-STD-1472 Human Engincering Design — Criteria for Military Systens, Bquiptent and
Facilities

MIL-STD-3009 Lighting, Aircraft, Night Vision Imnging Systern (NVIS) Compatible
MIL-T-5624L Jet Fuel, Grades JP-4 and JP-5
MIL-E-7016 Electric Load and Power Source Capacity, Aircraft, Anatysis of
MIL-STD-7080¢ Selection and Installation of Aircraft Electric Equipment
31 May 1994
MIL-F-8785 (ASG) Flying Qualities of Piloted Anrplanes

MIL-F-9490D, 6 June 1975

FLIGHT CONTROL SYSTEMS - DESIGN, INSTALLATION AND
TEST OF PILOTED AIRCRAFT, GENERAL SPECIFICATION FOR

MIL-1-27686E Inhibitor, Fuel System Icing
MIL T-83133A Turbine Fuels, Aviation, Kerosene Types, NATO F-34 (1P-8), NATO F-35,
and JP-8 + 100

MIL H 83282

{ NATO Code Number H-537

Hydrautic Fluid, Fire Resistant, Synthetic Hydrocarbon Base, Metric,
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2.1.2 Other Government Documents

The following other government documents of the exact revision tevel listed below form a part of this specification
to the extent specified herein:

' Document No. Document Title -ﬂ
Yersion
T29 CFR 1910.1000, T Air contaminants” OSHA U. S. Department of Labor ]
SUBPART Z
Advisory Cireular 257A FLIGHT TEST GUIDB FOR CERTIFICATION OF TRANSPORT
i CATBGORY AIRPLANES, 3/31/98 _
Advisory Circular 25-11
Advisory Circular 25.939-1 i
Advisory Circular 36-4B NOISE CERTIFICATION HANDBOOK. March 23. 1988 .
DOT/FAA/CT-19/1 HUMAN FACTORS DESIGN GUIDE, For Acquisition of Commmercial- |
off-the-Shelf Subsystems, Jamary 15, 1996 |
{ FAR Pant 21 Certification Procedures for Products and Parts :
{ FAR Part 25 Airwoathincss Standards: Transport Category Airpianes |
| FAR Part 33 Airworthiness Standards: Aircraft Engines

Airworthiness Standards: Smoke and Emissions
Noise Standards: Adreruft Type and Airworthiness Cernfication

| TsQ-Cle. | Cargo Compartrnent Fire Detection Instruments
.r— """""" Gas Turbme Auxiliary Power Units
2.2 Non-Government Documents

2.2.1 Lockheed Martin Documents

Document Na. | Document Title ‘
Version i
‘ : LMAS FOD Prevention Manual, Edition 15, dated 15 Mar 98

) - LMAS Safery Pragram Plan. dated 26 Jan 00
_OMB0CL, Revisien No. 13| Lockheed Martin Azronauncs Company ~ Marietra Quakiny Manual !

TOIC3A] | FLIGHT MANUAL USAF SERIES € SA AND C5B AIRPLANES, 1,
i | DECEMBER 1997, CHANGE 2 - 15 MAY 2000
| TO ICSA0W 0T . "WORKCARDS PREFLIGHT, THRU-FLIGHT INSPECTION USAF

I | SERIES C-5 AIRCRAFT, IJLLY 1998 CHANGE 2 - t OCTOBER 2010

Use and/or diaciosurs i povemed by the
statament on the tte page of this documant
15



LGOOERD181
27 February 2002

2.2.2 Industry Documents
The following docurnents of the exact revision listed below form 2 part of this specification to the extent specified
herein:

[_“ Document No. ' Document Title

l' Version !

. RTCA/DO-148D " Environmentat Conditions and Tuest Procedures for Airborne Equipment
PAFSC DI -6 Svstemn Safety )

T ARINC 600-12 Air Transport Avionics Equipment [uterfaces

. ASTM DI635-39T Aviation Turbine Fuels, Jet A, Jet Al and fet B

_MSAE ARPA761 . Gundelines and methods for conduction the safety assessmient process on
. civil aiThome systems and equipmeni, [ssued 1996-12

. SAE ASSMO0 Hydraclic Systems, Aircraft, Design and Installation Requirernents for

2.3 Order of Precedence

In the event of a conflict between the text of this specification and the refercnces cited herein, the text of this
specification takes precedence. Nothing in this specification, however, supersedes pplicable laws and regulations
unless a specific exemption has been obtained.
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3 Requirements

This section provides the technical requirements for the C-5 RERP Air Vehicle modifications and the technical
requircments resuiting from the effect of the modifications. Logistics support for the Air Vehicle is covered in the
Weapon System Specification.

The requiremnents in this specification are functionally-oriented performance requirements cxclusively. This
specification provides the parent requirements for derived requirements which will be captured at lower
specification levels. Detailed physical design requirements are at those lower levels of deteil.

3.1 Functional And Performance Requirements

The requircrents given in this section (3.1 et al.) apply solely to the Air Vehicle.
3.1.1 (Not Applicable)

3.1.2 (Not Applicable)

3.1.3 Air Vehicle Capability Requirements

3.1.3.1 Air Vehicle Performance

3.1.3.1.1 Flight Performance

3.1.3.1.1.1 Air Vehicle Range And Payload Requirements

{AV/2642) Supply Mission (2.5g, Design Cargo, Standard Day Takeoff): The Air Vehicle shall be capable of
transporting, from a 10,000 foot available nmway with a 2,5% OIS at standard day takeoff conditions, a cargo of
216,000 pounds, at 2 limit load factor of 2.5g, an unrefueled range of 2,280 nautical miles per AMC mussion rules
provided in Appendix B. As an objective, the Air Vehicle should be capable of an unrefueled Tange in excess of
2,230 nautical miles, under the same conditions. [AVV/2058, AVY/1295, AVV/1293]

(AV/2644) Supply Mission (2.25g, Maxiomm Cargo, Standard Dy Takeoff): The Air Vehicle shali be capable of
transporting, from & 10,000 foot available nmway with a 2.5% OIS at standard day takeoff conditions, a cargo of
261,000 pounds, at 2 limit load factor of 2.25g, an unrefueled range of 1,503 nautical miles per AMC mission ruies
provided in Appendix B. As an obiective, the Air Vehicle should be capable of an unrefueled range in excess of
1,503 nautical miles under the same conditions. [AVV/2058, AVV/1295, AVY/1293}

(AV/2646) Long Range Cargo Mission (2.5g, Standard Day Takeoff): The Air Vehicle shall be capable of
transparting, from a 10,000 foot available runway with a 2.5% OIS at standard day takeoff conditions, a cargo of
50,500 pounds, st & limit load factor of 2.5g, an unrefueled nange of 5,413 nautical miles per AMC mission rules
provided in Appendix B. As an objective, the Air Vehicle should be capable of an unrefizeled range in excess of
5,413 nautical miles under the same conditions. [AVV/2058, AVV/1295, AVV/1293]

(AV/2968) Long Range Cargo Mission (2.25g, Standard Day Takeoff): The Air Vehicle shall be capable of
transporting, from a 10,000 foot available nmway with a 2.5% QIS at stendard day conditions, a cargo of 50,500
pounds, at a limit icad factor of 2.25g, an unrefueled range of 5,413 nautical miles per AMC mission rujes provided
in Appendix B. As an objective, the Air Vehicle should be capable of an unrefucled range in excess of 5,413
nautical miles under the same coaditions. [AVV/2058, AVV/1205, AVV/1293]

(AV/2648) Ferry Mission: The Air Vehicle shall be capable of an unrefieled ferry range of 5,581 nautical miles,
from a 10,000 foo! available runway with a 2.5% OIS at standard day conditions, per AMC mission rules provided
0 Appendix B, As an objective, the Air Vehicle should be capable of an unrefueled ferry range in cxcess of 5,581
nautical miles under the same conditions, [AVV/2058, AVV/1205, AVV/1293]

{AVY/3080) Supply Mission (2.5g, Design Cargo, Hot Day Takeoff): The Air Vehicle shall be capable of
transparting, from & 10,000 foot available nmway with a 2.5% OIS at hot day takeoff conditions, a cargo of 216,000
pounds, at a limit (oad factor of 2.5g, an unrefueled range of 638 nautical miles per AMC mission rules provided in
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Appendix B. As an objective, the Air Vehicie should be capable of an unrefieled range in excess of 638 nautical
miles, under the same conditions. [AVV/1293, AVV/1295, AVV/2058]

(AV/3081} Ferry Mission: The Air Vehicle shall be capable of an unrefueled ferry range of 4,691 nautical miles,
from a 10,000 foot available runway with a 2.5% OIS at bot day conditions, per AMC mission rules provided in
Appendix B. As an objective, the Air Vehicie should be capable of an unrefucled ferry range in excess of 4,691
nautical miles under the same conditions. [AVV/2058, AVV/1295, AVY/1293)}

3.1.3.71.1.2 Air Vehicle Climb Performance Requirements

(AV/1035) THE AIR VEHICLE SHALL BE CAPABLE OF CLIMBING, FROM SEA LEVEL TO 31,000 FEET,
IN LESS THAN 25 MINUTES FROM BRAKE RELEASE UNDER THE FOLLOWING CONDITIONS: 769,000
LBS. TAKE-OFF WEIGHT, CLIMB CONDITION AT STANDARD DAY PLUS 18 DEGREES FAHRENHEIT.

(THRESHOLD, KPP)

As an objective, the Air Vehicle should be capable of climbing, from sea level to 31,000 feet, in less than 25 nuinutes
from brake release under the following conditions: 840,000 Ibs. take-off weight; climb condition at standard day
plus 18 degrees Fahrenheit. [AVV/2063, AVV/38, AVV/1296]

3.1.3.1.1.3 Air Vehicle Descent Performance Requirements

(AV/2614) The Air Vehicle shall be capable of a rapid descent initiated from cruise ceiling (not to exceed 41,000
feet} to 25,000 feet in no more than 2 minutes under the following conditions:

8. Standard day atmospberic conditions

b. Initial cruise Mach 0.77

¢. Two inboard engines in reverse idle, two outboard engines in flight idle

d. Descent zpeed not to exceed 350 KCAS/Mach 0.825, whichever is less

e. Noso-down pitch not to exceed 15 degrees [AVV/2066, AVV/2065, AVV/1631]

3.1.3.1.1.4 Air Vehicle Airfield And Take-off Climb Gradient Performance Requirements

{AV/1044) The Air Vehicle critical field length shall be no more than 6,000 feet under the following conditions:
769,000 Ibs. take-off weight; RCR 23, sea level; standard day. As an objective, the Air Vehicle critical field length
should be no more than 6,000 feet under the following conditions: 840,000 {bs. take-off weight; RCR 23; sea level;
stanudard day. [AVYV/1661, AVV/48, AVV/2067]

(AV/1045} The Air Vehicle critical field length shall be po more than 8,000 feet under the following conditions:
769,000 Iba. take-off weight; RCR 23; sea level; hot day. As an objective, the Air Vehicle critical field length
should be no more than 8,000 feet under the following conditions: 240,000 Tbs. take-off weight; RCR 23; sea level];
hot day. [AVV/1661, AVV/48, AVV/2067]

(AV/1048) As an objective, after crossing the runway threshold at an altitude of 50 feet, the Air Vehicle should be
capable of landing in 5,000 feet or less under the following conditions: 769,000 Tha. landing weight; RCR 23; sea
level; standard day. [AVV/1669, AVV/1634, AVV/2118)

(AV/2633) THE AIR YEHICLE ENGINE-OUT CLIMBOUT FLIGHT PATH SHALL NOT PENETRATE AN
OBSTACLE IDENTIFICATION SURFACE, DEFINED BY A 2.5% GRADIENT BEGINNING AT THE
DEPARTURE END OF THE RUNWAY AND ENDING 1500 FEET ABOVE THE DEPARTURE END OF THE
RUNWAY, UNDER THE FOLLOWING CONDITIONS: SEA LEVEL, MIL-STD-210A HOT DAY (103 °F)
ATMOSPHERIC CONDITIONS; ZERO WIND SPEED; RUNWAY WITH AN RCR OF 23, ZERO SLOPE, AND
A LENGTH NO GREATER THAN 10,000 ET; 840,000 LBS. RAMFPF WEIGHT; THE LOSS OF THE CRITICAL
ENGINE AT Voo{V}); AND TAXEOFF CONFIGURATION DETERMINED BY TQ 1C-5A-1, INCLUDING
CHANGES REQUIRED FOR AIR VEHICLE MODIFICATIONS, (THRESHOLD, KPP) [AVV/2209,
AVV/1662, AVY/1635]

3.1.3.1.2 Air Vehicle Stability and Control Perforrmance
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3.1.3.1.2.1 Stability and Control, General

(AV/2537) There shall be no buffet that detracts from the normal operation of the Air Vehicle within the
operaticnal flight envelope with all systems operating. TAVV/1677, AVV/2342]

(AV/3037) Thers shall be no trim changes that prevent the normal operation of the Air Vehicle with all syst=ms
cperating in the operaticnal flight envelope as defined in Appendix D. [AVV/2324, AVV/2323)

(AV/3036) There shall be no stability changes that prevent operation of the Air Vehicle within the permissible
flight envelope with all systerns operating. {AVV/2329, AVV/2328]

(AV/2489) The Air Vehicle shall be capable of opcration with all systems operating within the permissible sidaslip
lirhitations as derived from the crosswind limitations as defined in Appendix D. [AVV/621, AVV/2380]

3.1.3.1.2.2 Longitudinal Stability and Control

(AV/2542) The Air Vehicle elevator fixed neutral points shall be aft of the cg position in the aft critical loading for
the flight conditions and throughout the speed ranges listed in Table 3.1.3.1.2-1. [AVV/1679, AVV/2344]

(AV/2951) The Air Vehicle shall have no control force reversal at the design dive speed at all aititudes.
[AVV/1678, AVV/2343]

Table 3.1.3.1.2-1 Conditions for Longitudinal Static Stability

Vehicle Speed Range Trim Speeds
Configuration
Cruise (C) 1.4 Vgq to Vige Speed for maximmmm range,
two additional trim speeds
Power (P} 0.75 Vigpto Ve Viurs, One Additional Trim
Speed
POWQ{;H) {P(“)} 0.85Vyrto 1.3 Ve Ve
Glide (G) Vg to Vo 1.4 Vg, one or more
Dive (D) All speeds normally sttained One or more representative
in configuration D dives configuration D dive speads
Landing (1} Vo to limit struchmal speed in | 1.4 Vg
configuration L
(PA) configuration PA
Go Around 1.1 Vgi to 1.4 Vg 1.2 Vg,
(GA)

Note: 1. Additional *trim speeds™ shall be so selected that the trim speeds cffectively span
the specified speed range.

(AV/2543) The clevator-fixed static longitudinal stability with respect to angle of attack shall be positive at
constant airspeed and at the aft critical loading in the flight conditions and speed moges listed in Table 3.1.3.1.2-1.
[AVV/I345, AVV/1709)

(AV/2544) The Air Vehicle phugoid mode characteristics shall be at least equivalent to the baseline Air Vehicle
phugoid mode characteristics, with SAS ON, as defined in Appendix D. As an objective, the Air Vehicle phugoid
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mode charactenistics should be at least equivalent to the baseline Air Vehicle phugoid mode characteristics, with
SAS OFF, as defined in Appendix D. [AVV/2347, AVV/1711]

(AV/2609) In the flight conditions and throughout the speed ranges listed in Tabie 3.1.3.1.2-1, the elevator-free
neutral paints shall be aft of the cg positicn in the aft critical loading. [AVV/1712, AVV/2348]

(AV/2545) The longitudinal trim changes caused by changes in power or thrust reversers shall not produce
longitudinal control forces in excess of those found in the baseline Air Vchicle as defined in Appendix D.
[AVV/1713, AVV/i2349]

(AV/2612} In-flight thrust reverser depioyment during normal operations (i.e. both inboard thrust reversers
deployed) shall not produce control force changss in excess of those found in the baseling Air Vehicle as described
in Appendix D. [AVV/1714, AVV/2350]

{AV/3062) Thrust reverser deployment after touchdown {i.c. with symmetric thrust reversers deployed) shall not
result in control requirernents that would prevent campletion of a pormal landing as defined in Appendix D.
[AVV/2448, AVV/2448]

3.1.3.1.2.3 Lateral-Directional Stability and Control

(AV/2546) The lateral-directional damping of the Air Vehicle with SAS ON shall be no werse than laterzl-
directional damping of the baseline Air Vehicle as descnibed in Appendix D, with both controls fixed and controls
free, following excitation by rudder pulses. This requircment applies to the configurations and speed ranges defined
in Table 3.1.3.1.2-2. [AVV/2351, AVV/1715]

Table 3.1.3.1.2-2 Flight Conditions for Investigation of Latersl Directional Damping

© Vehicle Aliade Speed
Confipuration
fCruise (0} . Medium, High : Speed for Maxirum Range
i Power (P Low, Medium, ! Speed for Level Flight
Hich

|
Dive () Medium. thigh ! {81 0.9V
i ‘b1 Stabilized Speed in Dive Entered
i : From Va1 Service Cetling
Power Approach | Low | L2V,
S PAY :

i Landing (1.) Low PV
| — . H

(AV/2550) Following sudden failure of the mest critical engine, the Air Vehicle shali be controllable through crew
corrective actions. [AVV/2352, AVV/1716]

3.1.3.1.2.4 Stall Characteristics

(AV/2552) The Air Vehicle's angle-of-attack margin between stall warning system indications and stall shall be
similar to the angle-of-attack margin for the bascline Air Vehicle as shown in Appendix D. [AVV/2353,
AVV/1717)

(AV/72553) Ioboth the straight flight and twrning flight stall condition, it shall be possible to recover from s stall
condition, generated by a -1 .0 knot/sec entry ratz, with normal use of the controls. The stall recovery characteristics
shall be equivalent ta or better than the baseline vehicle as defined in Appendix D, [AVV/1718, AVV/2354]

(AV/2554) It shall be possible for the Air Vchicle to be recovered from a stall generated by a -1.0 knot/sec entry
nate, with the critical engine inoperative, under the following conditions:
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a The remaining engines operating up to 75 percent of maximum continuous thrust, but not greater than that at
which the wings can be held level with the use of maximum control travel,

b. Flaps and landing gear retracted.

It will be permissible to reduce power on the operating engines during the recovery from the stall. [AVV/1719,
AVV/i2355]

3.1.3.1.3 In-Flight Refueling

(AV/2616) The Air Vehicle shall have in-flight refucling characteristics which permit 8 successful completion of
in-flight refueling from the K.C-10 and KC-135 tanker systems. [AVV/1461, AVV/2369]

(AVK2922} The Air Vehicle shall have the capability to perform an emergency separation from both the KC-10 and
KC-135 tanker systems. [AVV/146]1, AVV/23605]

3.1.3.1.4 Ground Performance

(AV/2944) Air Vehicle modifications shail not increase the ground turning radius of the baseline Air Vehicle
during taxi, {AVV/]1821]

{AV/2368) The Air Yehicle shall retain the baseline Air Vehicle's capability to startup (APU starting, avionics
systems power up, pre-{light checkout, and engine starting) throughout the ground starting envelope, shown in
Figare 3.1.3.1.4-1. [AVV/1327, AVV/1326]

{AV/2369) The Air Vehicle shall be capable to startup (avionics systems power up, pre-flight checkout, and engine
starting) throughout the ground starting envelope, shown in Figure 3.1.3.1.4-1, using two A/M 32A-95 ground carts
and an external electrical power source. [AVYV/2458, AVV/2457]

18000 " S -
14000 ¢ -
L -
12000 | .
- u
3 [ :
= 10000 -
@ 1 : A nimum Grournd Operatng
= - = Tamperature: -85 °F
2 BO0C :
=} . :
< .
6000 |- »
E L
3 - :
@ 4000 | .
-4 -
[ L]
e. 2000 | ':"-«-M_ riirimLm Ground ?larl
- Tempearaiure: -3 °F
o} :
L}
2000 bmmae . —

-80 S0 40 -20 0 20 40 60 a0 100 120 140
Amblent Temperature (deg F)

Figure 3.1.3.1.4-1. Air Vehicle Ground Start Envelope
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(AV/3088) Omna hard surface runway, the Air Vehicle shall be capabie of backing using reverse thrust in
accordance with the emergency procedures and limitations provided in Appendix E. [AVV/2478, AVVi2479]

1.1.3.1.5 Air Vehicle Noise Requirements

(AV/1052) THE AIR VEHICLE SHALL MEET STAGE 3 NOISE REQUIREMENTS AS PROVIDED IN FAR
PART 36, APPENDIX C. (THRESHOLD, KFPP)

As an objective, the Air Vehicle should meet future Stage 4 noise requirements.  [AVY/2429, AVV/56]

(AV/2555) Ground operation of the Air Vehicle systems shall pot cause bearing damage to ground or flight crews
using hearing protection devices currently available in USAF inventory and the hearing protection procedures from
thé NOTE in Chapter § of AFOSH-STD 48-19. [AVV/1908, AVV/33]

(AV/2967) The interior noise level at the ear, for personne] wearing David Clark H10-76 headsets or E-A-R
Classic {part oumber 6515-00-137-6345) carplugs at normally-occupied locations in the Air Vehicle, shall not
exceed 85 dBA (based on permissible noise exposure limits from Table 2.2 in AFOSH-STD 48-19) at typical
extended cruise conditions. As an objective, the interior noise level at the ear should not exceed 82 dBA for typical
extended cruise conditions, [AVV/1910, AVV/1903]

(AV/3072) At typical extended cruise conditions, noise levels in the locations of the Air Vehicle that are oot
normally occupied {defined as the cargo compartment, avionics compartment and environmental compartent) shall
not cause hearing damage to flight crews using bearing protection devices currently available in USAF inventory
and the hearing protection procedures from the NOTE in Chapter 5 of AFOSH-STD 48-19. [AVY/2459,
AVV/2460]

3.1.3.1.6 Fuel Type

{AV/2731) The Air Vehicle shall be capable of using MIL-T-83133A, Grade JP-8, 25 2 primary fuel, with ot
without fuel system icing inhibitor, per MIL-I-27686E. [AVV/1466]

(AV/2729) The Air Vehicle shall be capable of using MIL-T-83133A, Grade IP-8+100, MTL-T-5624L, Grade JP-
5. ASTM D1655-59T, Types A, A-1, and B; and equivalent NATO standards as alternate fuels, with or without fuel
system icing inhibitor, per MIL-1-27686E. [AVV/1467]

3.1.3.2 Propuision
3.1.3.2.1 Propulsion Systern General

(AV/2600) The propulsion systems shall be arranged and isolated from each other to allow operation, in at least
orie configuration, so that the failure or malfimction of any engine, or of any system that can affect the engine, will
nat:

(1) Prevent the continued safe operation of the remaining engines, of
2} Require irmmediate action by any crew member for continued safe operation. [AVV/985, AVV/691]

{AV/2601) Design precautions shall be taken 1o minimnize the hazard to the Air Vehicie in the event of an engine
rotor fajlure. [AVV/692]

(AV72602) Design precautions shall be taken to minimize the hazard to the Air Vehicle in the event of a fire
originating within the engine that burns through the engine case. [AVV/693]

{AV/2383) The engine and fan exhaust thyust reverser shall comply with the requirements of Federal Aviation
Regulations (FAR) Part 33, FAR Part 34 (Emissions), and appropriate sections of FAR Part 21. (Wote: The FAR
Part 33, 34, and 21 Amendment levels should be consistent with the onginal Type Certificate and/or an emended
Type Certificate basis.) [AVV/887]

(AV/3047) The propulsion system and its components, not covered by the engine and fan exhaust thrust reverser
FAA Type Certificate, shall comply with the requirements a3 specified in the applicable paragraphs of FAR 25 as
defined in subsequent requirements herein or in Appendix C. {(Note: The applicable FAR Part 25 Amendment level
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will be consistent with the design solutien; i.e., an existing previously certified design solution or a new design
solution.) [AVV/2341]

{AV/2524) THE PROPULSION SYSTEM SHALL MEET THE FUEL VENTING REQUIREMENTS OF FAR
PART 34, SUBPART B. (THRESHOLD, KPP) [AVV/888]

(AV/2525) THE PROPULSION SYSTEM SHALL MEET THE SMOKE EMISSION REQUIRFMENTS OF FAR
PART 34, SUBPART C. (THRESHOLD, KPP) [AVV/889)]

(AV/2526) THE PROPULSION SYSTEM SHALL MEET THE GASEQUS EXHAUST EMISSION
REQUIREMENTS OF FAR PART 34, SUBPART C. (THRESHOLD, KPP} [AVV/390)

{AV/2357) No catastrophic or hazardous malfunction of the propulsion system shail result from Air Vehicle
operation at negutive accelerations within its flight envelope, for durations of up to 5 seconds. [AVY/542,
AVV/1672]

3.1.3.2.2 Propulsion System Thrust Reversers

{(AV/2066) The Amr Vehicle shall have the capability to reverse thrust on all four engines during ground operations.
[AVV/883, AVV/1673}

(AV/1040}) The Air Vehicle shall be capable of deploying the inboard thrust reversers at a maxirnmum airspeed
condition of at least 300 KIAS or 0.825 Mach, whichever is lower. [AVV/44, AVV/1660]

{AV/2650) The Air Vehicle shall be capable of restowing the inboard thrust reversers at a maximum airspeed
condition of at lcast 250 KIAS or 0.77 Mach, whichever is lower. [AVV/2046, AVV/1632)]

3.1.3.2.3 Propulsion System Air Inlet System

(AV/2401) The propulsion system shall operate without any severe adverse engine operating characteristics, as
defined in AC 25.939-1 Appendix 1, within the Air Vehicle's envelope for normal entry rate stall. {AVV/620,
AVV/2034]

{AV/2361} The propulsion system shall provide stable and stall free engine operation (steady state and normal
transient} throughout the Air Vehicle ground operating envelope with crosswind components of up to 40 knots, with

as defined in Appendix E, section E3.1.3, including changes required by Air Vehicle modifications.
[AVVY/2035, AYV/619]

(AY/2385) The propulsion system shall comply with the requirernents specified in FAR Part 25, paragraphs
25.1091 Air induction, and 25.1103(a) Induction system ducts and air duct systems. [AVV/2048, AVV/913,
AVVI23]

(AV/2362) The propulsion system inlet anti-icing subsystemn shall provide icing protection in accordance with the
requirements of FAR Part 25.1093(b) Induction system icing protection. [AVV/633, AVV/634]

3.1.3.2.4 Propulsion Systern Thrust Control System

(AV/2383) The propulsion systemn shall modulate thrust i a stable, controlled, and responsive manner from
maximmm forward thrust to maximum available reverse thrust, without cxceeding engine limits. [AVV/1319,
AVY/1318, AVV/2030]

(AV/2407) During the selection of power lever positions in any sequence at any rate, the engine shall be free from
any sdverse enginc operating characteristics as defined in Advisory Circular AC 25.939-1. [AVV/2041, AVV/1308,
AVV/1309)

(AV/2513) The propulsion system transient response shall allow the Air Vehicle to execute a successful go-around.
[AVV/1311, AVV/2033]

(AV/2511) The Propulsion System transient response shall allow the Air Vehicle to execute a successful aborted
take-off. [AVV/2044, AVV/1856]

(AV/2409) The Air Vehicle shall remin the capability for propulsion system normal and emergency shutdown
without damage to the engine. [AVV/2042, AVV/1314]
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3.1.3.2.5 Propulsion System Starting System

(AV/2372) The Air Vehicle shail provide the capability to restart engines in flight [AVV/671, AVV/2026)
{AV/2370) The Air Vehicle shall provide the capability for aborted and repeated engine start attempts without
damage to the engine starting subsystem. [AVVY/1330]

3.1.3.2.6 Propulsion System Installation

(AV/2364} The nacelle cooling system shall control, distribute, and exhaust the cooling air required to maintain the
temperatures of engine fluids, [DG fluids, propulsion system components {including engine mounted airframe
accedsories) and struchire within the temperature limits established for these fluids, components and structure under

ground and flight operating conditions, and after normal engine shutdown. (FAR Part 25.1041) [AVV991,
AVVIET6, AVV/2025]

3.1.3.2.7 Propulsion System Fire Protection

{AV/2398) The propuision system fire protection systems shal] comply with the requirements of FAR Part 25
paragraph 25.1195(b) Fire extinguishing systems. [AVV/1433, AVV/1432, AVV/2031]

{AV/3063) The propulsion system fire protection systems shall comply with the requirements of FAR. Part 25
paragreph 25.1187 Drainage and ventilation of fire zones. [AVV/1431, AVV/1430, AVV/2052)

(AV/3061) The propulsion system fire protection systern shall cormply with applicable requirements in FAR Part
25, as identified in Table 3.1.3.2.8-1, {AVV/2453)]
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Table 3.1.3.2.8-1. Applicable Paragraphs in FAR Part 25 for Propulsion System Fire Protection

Paragraph Paragraph Title Amend ment Verification
Number Method
25.865 Engme Mountx Amdt. 25-23, Analysis.
April 8,1970
25.867 COther Components (exbaust nozzie) Amdt. 25-23, Analysis.
Aprl 81970
251182 Nacelle Arcas Behind Amdt. 25-11, Analysis.
Firewalls...Containing Flammabie May 8, 1967
Lines
251183 Flarorable Fluid-Carrying Amit 25-57, Anslysis,
Conponents February 23, 1984
25,1185 Flarrmabie Fluids Amdt 25-19, Anstysis.
October 17,1968
25.1189 Shotoff Mexnas Amdt 25-57, Apalysis,
Febroary 23, 1984
25.1191 Firewalls Anaiysis,
25.1193 Cowling & Nacelle Skina Analysis
25.1195(a)c) | Fire Extinguisher System Amdt 25-46, Analysis
Octobex 30,1978
251197 Fire Extinguishing Agents Amdt. 25-40, Anatysis
March 17,1977
25.1199 Extingrishing Agent Containers Arndt, 25-40, Analysis
March 17,1977
25.1201 Fire Extinguishing Systemn Muterinls Analysis
25.1203 Fire Detection Systemns Agndt. 25-26, Anslysis
March 24,1971
251207 Compliance Amde. 2548, Analysis
- October 30,1978

3.1.3.3 Airframe

(AV/3068) Air Vehicle structure shall be capable of withstanding limit loads without suffering detrimental
deformations. [AVV/1858, AVV/1506, AVV/1905]

(AV/3069) Air Vehicle structure shal] be capable of withstanding ultimate load without failure, [AVV/1906,
AVV/1904]

(AV/3070) All Air Yehicle structural components {including ducts, panels, fairings, shields, barriers and ther
supporting ribs and stiffeners) shall endure exposure to the combined discrete-frequency and randem potse
environments experienced during normal operation in the Air Vehicle service environment without deterioration that
renders the item unserviceable. [AVV/1657, AVV/1531]

(AV/3073) Flutier, buzz, divergence, or other related dynamic instabilities shall not occur at speeds up to 1.15
at constznt Mach pumber, and at constant altitudes up to the Mach numbers attainable in z 30° terrminal dive,
[AVV/1501, AVV/1503, AVV/1502]

(AV/3092) For any critical flutter mode or for any significant dynamic response mode far all altitudes and Right
speeds from mininmim cruising speeds up te ¥V / M, the total {asrodynamic plus structural) damping coefficient, g,
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shall be not less than 0.03, unless technical justification for an alternate criterion is provided and accepted by the
USAF. [AVV/2482, AYV/1503]

(AV/3074) The airframe shall remain free of widespread fatigue damage during normal operations and
maintenance thronghout 45,000 hours of equivalent design usage for the baseline Air Vehicle (FY 93 Mission
Profiles). [AVV/1479, AVV/2461]

(AVY/3075) Pylons, pylon attach fittings, and safety of flight structura} components shall be capable of maintaining
adequate residual strength in the presence of material, manufacturing, and processing defects, as well as damage
induced during pormal usage and maintenance until the damage is detected through periodic scheduled inspections.
[AVV/1907, AVV/1545]

. (AV/3082) Adr Vehicle structure, with the exception of the pylon and propulsion system, shall be capable of
withstanding the loads resulting from the transient and steady state response of the Air Vehicle subscquent to the
loss of 90 percent of an engine fap blade without suffering detrimenta! deformation. [AVV/1904, AVV/1506]

{AV/1083) Air Vehicle structure, with the exception of the pylon and propulsion system, shall be capable of
withstanding loads resulting from the transient and steady state response of the Air Vehicle subsequent to the foss of
90 percent of an engine fan blade, muitiplicd by = factor of safety of 1.5, without failure. [AVV/1904, AVV/1506]

(AV/3084) The pylon and engine mounts shall be capable of withstanding the loads resutting from the transient and
steady state response, of the Air Vechicle subsequent to the loss of 90 percent of an engine fan blade without failure.
[AVV/1904, AVV/1506, AVV/1906]

3.1.3.4 Utilities and Subsystems
3.1.3.4.1 Fue! Subsystem Requirements

{AV/2418) The fuel subgystem shall supply fue! st engipe inlet conditions required by the engine throughout the
full power range and the ambient temperature and altitude envelope specified in Figure 3.1.9.1.1-1. [AVV/1680,
AVVI86T, AVV/1136]

{AV/3050) Suction feed czpability of the aircraft fuel system shall be sufficient to provide the required fue! flow
conditions from sea level to the maximmm pressure altitudes as defined in Appendix E, section E3.1.4. [AVV/1278,
AVV/T2T]

(AV/2324) The fuel subsystem shall supply fucl at APU inlet conditions required by the APU throughout the
smbicnt temperature and altitude envelope specified in Figure 3.1.9.1.1-1. [AVV/1733, AVV/1732, AVYV/1135]
(AV/2735) Air Vehicle medificstions shall maintain a minimum of 3 percent cxpansion space in each mzin tank
during overwing filling. {AYY/1730]

(AV/2405) The Air Vehicle shall optrate without fuel system degradation with continuous fuel contarnination
levels as defined in the CF6-80C2L1F Engine Type Certificate. [AVV/2061, AVV/1752]

{AV/3064) The Air Vehicle shall operate for 8.2 hours with the engine fuel filter in full bypass mode with scvere
fuel contamination levels per the guidance of JS5G-2007, Table A, Continuous Contamination. (Note: there may be
degradation associated with severe levels of contamination ) [AVV/1280, AVV/2454]

3.1.3.4.2 Landing Gear Subsystem (Not Used)
3.1.3.4.3 Hydraulics Subsystern Requirements

{AV72303) The hydraulic system shall provide sufficient hydraulic power and responsiveness to the using systems
tn all ground and flight operations. [AVV/880, AVY/2470]

{AY/72304) Hydraulic system modificatons shall compiy with the applicable sections of SAE AS5440 for a Type
I, 3000 psi Class system as defined in Table 3.1.3.4.3-1. Non-specified sections of SAE AS5440 should be used for
guidance. [AVV/110]
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Table 3.1.3.43-1. Applicable Paragraphs in SAE AS5440

Paragraph Paragraph Tile Applicable Verification

Number Sentences Methad
1.6.1 Fluid Temp Limitations 1st, 2nd Amnalysis
3.6.3 Surge Pressure it Analysis
3.63.1 Presanre Limitations st Analysis
3634 Presgure Regulation st Analysis
36.10 Power Pumps ’ 1st Analyvis
Lab Test

(AV/2305) New or modified hydraulic components shall be compatble with MIL-PRF-83 282 hydraulic fluids.
[AVV/1822]

(AV/2310) The Air Vehicle shall provide the aircrew with, as a minimum, hydranlic system functions and
indications equivalent to the baseline Air Vehicle. [AVV/2411]

(AV/2312) The hydraulic system and engine-driven hydraulic pumps shall kave compatible interfaces for reliable
operation. [AVV/188%, AVV/1887, AVV/1825)

3.1.3.4.4 Environmental Control Subsystems

{AV/2137) New and modified elements of the RERP ECS shall meet the applicable requirements, as defined in
Table 3.1.3.4.4-1, of FAR Part 25. [AVV/1574]

Table 3.1.3.4.4-1. Applicable Paragraphs in FAR Part 25 for ECS

Paragraph Paragraph Tide Amendment Verification Method
Number i
.l 3
251301 Furction & installation i ! Analysis
25,1300 Equipment Systems and CAmdt 2541 | Analvsis
' ! Installation  July 18,1977
| 23,1438 {b) i Pressurization and Pnearnatic i Analysis
i | Systems |
251461 1 Eguipment Conraining High ‘ Amdt. 2541, Amnalysis
Energy Rotors : Sept. 8, 1977

3.1.3.4.4.1 Engine Bleed Air Subsystem

(AV/2333) The engine bleed air subsystem shall be compatible with the bleed air system design limits for the un-
modified portions of the Air Vehicle. [AVV/1684]

{(AV/2335) Engine bleed air system shall provide necessary indications to the aircrew regarding the system'’s
operating status. [AVV/1682]

(AV/2584) The engine bleed air subsystem shall meet the bleed air demands of the air conditioning, engine
starting, actuation of thrust reversers, and floor heat subsystems. [AVY/2418, AVV/1687, AVV/2412]
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(AV/2347) The new and modified bieed air subsystem ducting shall incorporate provisions as necessary to prevent
chafing and excessive loads on adjacent components. {AVV/1688}

(AV/2659) The bleed air subsystem shall not induce subsystem instabiiitics or inadvertent shutdown of an engine.
[AVV/1882, AVV/1874, AVV/1689]

3.71.3.4.4.2 Cabin Air Conditioning Subsystem

(AV/2667) The Air Vehicle shall rotain the functions and meet the performance of the baseline Air Vehicle
envirommental control system. [AVV/1876, AVV/1683, AVV/2435]

(AV/2668) When supplied by the cngines, the bleed airflow rates at the inlets of the flow control valves shall be at
least that of the baseline Air Vehicle during similar ground and flight operations,  [AVV/2420, AVV/2419,
AVV/1694]

(AV/2897) When supplied by both APUs, the bleed airflow rates at the inlets of the flow control valve(s) shall be
at least that of the airflow of the bascline Air Vehicle during sipmlar ground operations.  [AVY/1895, AVV/1695]

(AV/3045) Air Vehicle modifications shail provide, at a minimum, fresh air ventilation rates cqual to the baseline
Air Vehicle's rates for the flight station, relief crew, and aft troop compartments. [AVY/2423, AVY/2443,
AVV/2444)

3.1.3.4.4.3 Equipment Cooling

{(AV/2342) Air Vehicle modifications shall provide the required coolant atrflow rate and temperature, 25 defined in
paragraph 3.5.4 of ARINC 600, for both new and modificd equipment and C-5 AMP-installed equipment requiring
coolant air provisions. fAYV/2421, AVV/1658]

(AV/2660) Avionics equipment shall be supplied sufficient cooling air to maintain an ambient temperature for cach
item of equipment, in accordance with the equipment’s design thermal limitations, without the use of support
equipment. [AVV/1896, AVV/1699)

3.1.3.4.4.4 Cabin Pressurization
{AV/2339) At normal cruise speed and engine power, the Air Vehicle shall provide a mean cabin altitude of no

greater than 8,000 feet for pressure altitudes up to and including 40,000 feet, and maintain a constant pressure
differential from 40,000 feet up to the maximum Air Vehicle operating altitude, [AVV/2441, AVV/1700]

(AV/2340) With only one air refrigeration umit and the floor heat subsystem operating, the Air Vehicle shall
provide a mean cabin altitude not to exceed 10,000 feet at any pressure altitude up to 38,000 feet and maintain a
constant pressure differential at any altitude from 38,000 feet up to a maximum Air Vehicle operating altitude at
normal cruise speed and engine power. [AVV/2442 AVV/1702]

(AV/2669) The Air Vehicle shall retain, as a minimum, the functionality and performance of the baseline Air
Vehicle's cabin pressurization system. [AVV/1877, AVV/1706]

3.1.3.4.5 Equipment and Furnishings
3.1.3.4.5.1 Cargo Compartment Smoke Detection

(AV/2417) Cargo compartment smoke detectors shall be in accordance with FAA TSO-Cle, Type O. [AVV/1832]

(AVi2594) Cargo coropartment smoke detectors shali be mounted to the fixed airframe structure in the same
position as the previous detectors, [AVV/1833]

3.1.34.5.2 Lighting

(AV/2772) New and modified displays shall be constructed, arranged, and mounted so that ambient light (c.g. from
the cabin lights, sunlight, floedlights, ..} does not cause the display to be unreadable for non-NVIS operations.
[AVV/1831]
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(AV/3085) The carge compartment lighting system {Overhead, side and curb lights) shall provide at least 15 foot-
candles of illumination at 85 percent of the cargo floor tic-down and vehicle tie~down attaching points and a
oininurm of 2 footcandles at all the cargo floor tie-down and vehicle tie-down attaching points, with the cargo
compartment empty and the Overhead, Side and Curb lights on. [AVV/2471, AVV/2471]

{AV/3051) Alr Vehicle medifications shall retain, at a minirmum, the functions and illumination patterns of the
baseline Air Vehicle's cargo compartment lighting subsystem. [AVV/I447, AVV/I2466, AVV/2465]

3.1.3.4.5.3 Night Vision Imaging System (NVIS) Compatibility

(AV/2025) Lighting control for new and modified flight station equipment, with the exception of the Embedded
Diagnostic System display, shall be incorporated into the applicable zonal controls of the baseline Air Vehicle.
[AVV/1967]

{AV/2909) New or modified flight station lighting, control, and display components, with the exception of the
Embedded Diagnostic System display, shall comply with all applicable requirements of MIL-STD-3009 for the
usage of Type I and Type I, Class B NVIS. This requirement applies at the lighting, control, and display component
level (i.¢., switches, indicators, etc.), not at the panel level, such that legacy components may be incorporated into
modified panels without upgrading the legacy components to be NVIS comnpatible. [AVV/1834]

(AV/2924) Lighting uniformity and luminance levels for new and modified flight station equipment shall conform
1o the uniformity and luminance levels of the baseline Air Vehicle. [AVV/1835, AVVi2473, AVV/2474)

3.1.3.4.6 Awuliary Power
{AV/2761) The modified Air Vehicle configuration shall include two auxiliary power units (APU). [AVV/1736]
(AV/2762) The auxiliary power units shall bc FAA approved to TSO-C77a. [AVV/1738]

(AV/2763) The auxiliary power units shzll be installed to the mtent of the applicable paragraphs, as defined in
Table 3.1.3.4.6-1, in FAR Part 25. [AVV/1739]
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Table 3.1.3.4.6-1. Applicable Paragraphs in FAR Part 25 for APU Installation

Paragraph Paragraph Title Aimendment Verification

Number Method

25363 Side load on engine moumnt Amdt. 25-91, Analysis.
July 29, 1997

25371 Gyroscopic loads Amdt. 25-91, Analysis.
July 29, 1997

255901 Installation Amdt 2546, Analysis
Oct. 30, 1978

25.1041 Cooling, General Amdt. 25-38 Analysis,
Dec. 20, 1976

25.1091 Air Induction Amdt. 25-100, Analysis.
Sept. 14, 2000

25.1103 Inchuction system ducts and air dnct Amdt. 25-1103, Analysis
systerns Sept. 14, 2000

2511 Exhaust system, General Arndt. 25-40, Analyzis,
Mar. 17, 1577

251123 Exhaust piping Amdt. 2540, Aralysis,

Mar. 17, 1977

251142 Auxiliary power unit controls Amdt. 2546, Annlysis.
Oct. 30, 1978

251337 Powerplant instruments Amdt 25-40 Analysis.

Maz, 17, 1977 J

(AV/2322) The APU{s} shall provide bleed air to meet the demands of the following subsystems, operating
individually: main engine start subsystems, air conditioning subsystem, air turbine motors (ATM), and thrust
reversers throughout the ground operating envelope defined in Figure 3.1.3.1 4-1. [AVV/1741, AVV/1740]

(AV/2575) Each APU shall be capable of starting and operating in-flight up to a pressure altitude of 25,000 feet.
[AVV/1746, AVV/1745)

(AV/3060) The APU shall provide sufficient bieed air for main engine starter assist in the event of a four engine
shutdown in-flight. [AVV/2467, AVV/1742]

(AVi2604) The APU system shall provide bleed air conditions compatible with the Air Vehicle bleed air system
design limits, [AVV/2414]

{AV/2606) The APU System shall provide bleed air to the cargo floor heat system for rapid warm-up of the cargo
floor as defined in Appendix E, section E3.1.5. [AVV/2416)

{AV/2764) The APU System shall provide the aircrew with necessary system controls and operating status
indications. [AVV/1751]

{AV/2738) The APU fire protection system shall comply with applicable requirements, as defined in Table
3.1.3.4.6-2, of FAR Part 25. [AVV/1754]

Use and/or disclogura is govemned by the
staternent on the title page of this document

3



LGOOERO181
27 February 2002

Tabie 3.1.3.4.6-2. Applicable Paragraphs of FAR Part 25 for APU Fire Protection

" Paragraph Paragraph Title Amendment Verification
| Number Method
25.1181 Designated Fire Zooes Amdt, 25-72 Apalysis

July 20, 1990
25,1183 Flanmmeble fluid-carrying Amdt. 25-101 Analynis
componcnty Dec. 19, 2000
25.1187 Drainage and veatilation of fire : Analysis
Z0TICs
25.1191 Firewalls Analysis
25.1195a ¢ Fire extinguishing systems Admt. 25.46 Analynis
Oct. 30, 1978
25.1197 Fire extinguishing agents Amdt. 2540 Analysis
Mar. 17, 1977
25.1199 Extinguishing agent confainers Amdt. 2540 Anslysis
Mar. 17, 1977
25.1201 Fire extinguishing system materialy Analysis
25.1203 Fire-detector system Amdt. 25-26 Analysis
Mar. 24, 1971

(AV/3052) The APU fire extinguishing system shall coroply with FAR Pant 25.1195b. [AVV/2436, AVV/17535,
AVV/2437]

(AV/2703) The Air Vehicle's Air Turbine Motors shall retain, at a minimum, the functions and performance of the
baseline Air Vehicle's Air Turbine Motors. [AVV/1813]

3.1.34.7 Flight Controls Subsystermn Requirements
3.1.3.4.7.1 Mechanical Characteristics

{AV/2656) The modified flight contrel system shall produce surface rates at least equivalent to the baseline Air
Vehicle for critical maneuvers as defined in Appendix D. [AVV/2383, AVV/1720, AVV/2483]

{AV/2557) Normal operation of artificial stability systems, within the service flight envelope, shall not degrade any
flight handling characteristics below the baseline aireraft as defined in Appendix D. [AVV/2381, AVV/1721)

{AV/2658) Following failure of the artificial stability systems, the Air Vehicle flying qualities shall retain the
cquivalent MIL-F-8785 (ASG} flying quality levels of the bascline Air Vehicle, [AVV/1722, AVVY/2384]

(AV/2960} New and modified flight control mechanical equipment shall retain the same functons and mect or
cxceed the performance of the existing flight control mechanical equipment. [AVV/1863]

(AV/1470) The flight control systems shall withstand the loads imposed by the pilots, the automatic flight control
system (AFCS), and the automatic lift distribution control system (ALDCS) during the flight and ground gust
conditions. [AVV/1538, AVV/1537]

(AViZ705) The modified Air Vehicle shall indicate the position of the leading edge slats. [AVV/1813, AVV/1872]
3.1.3472A4ALDCS

(AVi2611) The ALDCS shall retain the functionality and performance characteristics of the ALDXCS of the
baseline Air Vehicle, and system stability minimums as defined in MIL-F-9490D. [AVYV/2382, AVV/1724,
AVV/i2452]
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3.1.3.4.7.3 Direciional Control

(AV/2690) The air minimum contro) speed, VMCA, shall be below 1.2V for the takeoff configuration under the
following conditicns:

a. The most critical engine inoperatve;

b. The remaining engines producing take-off thrust at all speeds;

c. The lightest normal take-off weight; _

d. With trim sertings normally employed in a symmetric thrust take-off;

¢. Bank angle not greater than 5 degrees;

f. Automalc systems active;

g. Using a rudder pedal force not exceeding 180 pounds, [AVV/1725, AVV/2385]

{AV/2692) In take-off configuration with two engines inoperative on the same side of the aircraft, it shall be
possible, to safely make heading changes in both directions up to the lesser of 15 degrees, or the point at which
rudder pedal force exceeds 180 pounds, under the following conditions:

3, The wings heid approximately level;

b, Speed equal to 1.4V5 in takeoff configuration;

c. The center of gravity in the mast forward position,

d. The flaps in the most favarable climb position. [AVV/1726, AVV/2387]

(AV/2691) In take-off configuration with two engines inoperative on the same side of the aircraft, it shall be
possible to make 20 degree banked turns with, and against, the inoperative engines, from steady flight at the
following conditions:

a. Speed equal to 1.4V in the takeofT configuration;

b. Remaining engines at maximum continuous power;

c. The center of gravity in the most forward position;

d. The flaps in the most favorable climb position. [AVV/1759, AVV/2186]

(AV/2693) The Air Vehicle shall be able to maintain longitudinal, directional and lateral trim with the critical
engine inoperative at the following conditions:

a. Climbing flight at 1.4V for the clean configuration;

b. Imital bank angle not exceeding 5 degrees;

¢, The remaining engines at maxinmum continious power;

d. The landing gear and flaps retracted. [AVV/1760, AVV/2388]

(AV/2694) The Air Vehicle shail be capable of maintaining trim at a constant heading with the two critical engines
inoperative at the weight at which the two engine-inoperative rate of ¢limb in feet per mioute is oo less than 0.013V
for configuration and conditions defined below:

a. Remaining engines at maximum continuous power avatlable at each altitude;
b. Landing gear retracted;

¢. Wing flaps in the most favorable position;

d. Analtitude of 5,000 feet;

e. The most unfavorable center of gravity, [AVV/2389, AVV/1761]
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(AV/2695) The air minimum coutrol speed, Yuca, following the failure of the critical engine shall not exceed
1.2V under the following conditions:

a. The rudder force does not exceed 180 pounds;
b. Takeoff thrust on the remaining engines;

¢. No throttle adjustment on the remnaining engines;

d. Gear down,

¢. Flaps at takeoff position;

f. Heading change will not exceed 20 degrees before recovery is completed. [AVV/2392, AVV/1763]

(AV/2696) The critical-engine-failure speed during the take off, V|, shall not be less than the air minimum control
speed with zero bank angle. [AVV/23%, AVVY/1764]

(AV/2653) During automatic approach and landing, the Air Vehicle autoland system shall retain the same degree
of repeatability as the system on the baseline Air Vehicle as defined in Appendix D. [AVV/2357, AVV/1812,
AVYV/2475]

3.1.3.4.7.4 Requirements for Full Power Systems

(AV/2697) The primary flight control pawer actuators shall have adequate hydraulic power available to provide
acceptable controllability following the loss of any one hydraulic system. Acceptable contrellability as used here
will mean a maneuver capability sufficient for mission cornpletion. [AVY/1770]

(AV72700) The loss of any two flight controf hydraulic systems shall not result in an operational state lower than
level O [AVY/2405, AVV/17T8]

(AV/2699) Loss of power on all engines shall not result in an operational state lower than level [V, [AVV/1783]

(AV/2707) The Air Vehicle shall be capable of achicving 1.5-g at maximnm level flight speed at sea level, with
one hydraulic control system inoperative, and at the most forward c.g. imit. Elevator control force in this
maneuver, with the Air Vehicle trimmed for i-g flight, will not exceed 60 pounds. [AVV/2395, AVV/1807]

(AV/2710) The Air Vehicle shall have the capability of landing with a 90-degree crosswind component of at least
the same as the baseline Air Vebicle, as defined in Appendix D, for the landing configuration, with a snow packed
and ice covered nmway, under the following conditions:

a. With one hydraulic system inoperative;

b. The elevator control force trimmed to within 5 pounds at 1.4V, in configuration PA;
c. Rudder control forces not to exceed 180 pounds;

d. Nominal vehicle weight. [AVVY/2393, AVV/1808]

(AV/2708) With one hydraulic system inoperative, the Air Vehicle shall be capable of landing with elevator
control forces not exceeding 80 pounds at 1.4V in configuration PA when:

a. Loaded at the most forward cg limit and at heavy weight,
b. The elevator controt force is trimmed to within 5 pounds. [AVV/23%84, AVV/1810]

(AV/2706) The secondary directional trim system of the Air Vehicle shall have enough authority, with the pnumary
trim system inoperative, to meet the Air Vehicle performance requirements under the following cenditions:

2. The critical engine failed and the others at normal rated thrust;

b. A speed of 1.4V for the landing configuration,

c. Weight at the lightest normal service loading. [AVV/2407, AVV/2406]
3.1.3.4.8 Electrical Subsystern Requirements
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(AV/2765) New and modified electrical power system equipment shall comply with the applicabie sections of
MIL-STD-7080 as defined in Table 3.1.3.4.8-1. [AVV/93]

Table 3.1.3.4.8-1. Appilicable Paragraphs in MIL-STD-7080

Paragraph Paragraph Title Applicable Yerifieation Method
Number Sentences
4.1.1 Selection All Analysis
413 Non-metals All Analysis
4.5 Grounding All Analysis
4.7.1 Mounting Hardware All Analysis
4.8.1 Clearance All Analysis
432 Physical Protection 1* Analysis
4.9 Wiring All Analysis
4.9.1 Power Feeder Size All Analysis
4,93 Wire routing All Analysis
51 AC Generators All Annlysis
512 Relays All Amnalysis

(AV/1092) The Air Vehicle electrical power subsystem shall provide AC and DC power at a sufficient capacity to
power zll existing, new, and modified systerns and equipment. [AVV/551]

(AY/3065) The Air Vehicle shall provide the aircrew, at a minimum, electrical system functionality equivalent to
the electrical systern functionality of the baseline Air Vehicle. {AVV/2455]

{AY/3066} The ¢lectrical systemn shalf provide the aircrew with necessary system controls and operating status
indications. [AVV/2456)

(AV/1585) New clectrical generating systems shall be compatible with the Air Vehicle's bus protection circuitry.
[AVV/553]

(AV/2589} The Air Vehicle electrical power subsystem shall include auxiliary power unit {APU) generators of a
sufficient capacity to allow self-sufficient ground operation, and to aliow continued safe flight and landing in the
cvent of a failure of all engine-driven electrical generators. [AVV/1889, AVV/980]

(AV/2321) The Air Vehicle Electrical Power Generation Subsystcm shall control AC voltage, AC frequency, and
AC load instability during any operating condition within the limits of MIL-STD-704C. [AVV/1891]

3.1.3.5 Avionics
3.1.3.5.1 Avionics Subsystemn And Avionics Integration Requirements

(AV/2942) Avionics systern modifications shall retain, as a minimum, the installed performance of the baseline Air
Vehicle's system.  {AVV/1978, AVV/1S7T, AVV/1976, AVV/1653]

{AV/1082) The C-5 RERP avionics architecture shall utilize the -5 AMP avicnics architecture as a bascline.
[AVV/8D]

(AV/2972) For new and modified subsystems, information necessary for operation of the Air Vehicle shall be
processed and displayed consistent with the way it is processed and displayed for the baseline Air Vehicle.
[AVV/1984, AVV/1983, AVV/I982 AVV/2424)

3.1.3.5.2 Cautions, Wamings and Advisories (CWA)

Use and/or cisclosure is governed by the
statement on the Btle page of this document
a5



LGOOERD181
27 February 2002

(AV/3078) All anounciations contained within the annunciation panel on the pilot/copilot center console shall be
incorporated in the CW A system MFDU annunciation, and the annunciation panel eliminated. [AVV/2469,
AVV/2468]

(AV/3012) New and modified engine displays and CWA data associated with modificd systems shall be Jocamble
by selection of the pilot or copilot, in an area consistent with the engine instrumnent location in the bascline Air
Vehicle. JAVY/1954]

(AV/3019) No single point failure within the avionics system shall degrade the CWA function.  [AVV/1989,
AVV/1961]

(AV/2786) During a failure of a new or modified system, the acnunciation of which is considered essential to the
flight crew, the CW A format of the baseline Air Vehicle shall be used to adequately describe the nature of the
failure. [AVV/1768]

(AV/3006) The CWA subsystem shail alert the operator to any change in performance of a mission-critical or

safety-criticat function for new and modified subsystems in a clear and timely manner.  [AVV/1775, AVV/1774,
AVV/1922]

3.1.3.5.3 Controls and Displays

(AV/3009) New and modified display formats shall be selectable on any pilot, copilot, flight engineer, and
pavigator MFDU. [AVV/1951] '

(AV/3013) Primary flight data, navigation data, status, and auto-pifot mode annunciations and engine data shail be
located, when selected, in the primacy field of view at the pilot and copilot stations. [AVV/19535]

(AV/3015) When selected, all required engine information as specified in applicable sections of FAR 25.1305 shall
be displayed within a contiguous, single display area, [AVV/1975, AVV/1957, AVV/B36]

(AV/3016) Air Vehicle modifications shall not introduce any single point failure that would prevent safety-critical

information from being viewed by both pilots. As an objective, Air Vehicle modifications should not introduce any
single point failure that would prevent mission-critical information from being viewed by both pilots. [AVV/1930]

(AV/1227) New and modified displays shail be located so they may be read to the degree of accuracy required by
personne] in the norms! operating or servicing positions without requiring the operator / maintainer to assume an
uncemfortable, awkward or unsafe position. [AVV/2430, AVV/237]

(AV/2902) Control/display relationships of new, modified, or relocated controls and displays shall be apparent
through proximity, similarity of groupings and similar techniques. [AVV/238]

{AV/2910}) New and modified controls and displays required for Air Vchicle start-up shatl be aperable using USAF
present-inventory cold weather clothing. The use of non-peculiar tools is allowed to meet this requirement.
[AVV/1945]

3.1.4 {(Not Applicable)
3.1.5 Reliability Requirements

(AV/1125) The Mean Time Between Failure (MTBF) shall be 0o less than 31.0 flight minutes. The assumptions,
conditions, and allocations in Appendix A apply. As an objective, MTBF should be no less than 44.0 flight minutes.
MTRBEF is defined in Section 5, Technical Reference Information [AVV/136]

3.1.6 Maintainability And Maintenance Concept Requirements

(AV/1226) The maintainer interface for new and modified equipment shall optimize compatibility with personnel
and minimize conditions which can degrade human performance or contribute to human error. [AVV/901,
AVVI1643, AVVIi2397)

[AV/2083) Air Vehicle modifications shail be designed such that repetitive routine maintainer tasks are minimized.
[AVV/902]
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(AV/2906) New and modified equiptent shall be accessible and maintainable by the maintainer population as
described in Table 3.1.6-1. [AVV/1644, AVV/2359]

Table 3.1.6-1. Anthropometric Models

Min | Max (Inches)
(Inches)
Stamre o 60.0 74.0
Shoulder Height AT.5 61.9
Sitting Height 0.5 40.0
Thurnb-Tip Reach 249 5.6
Thumb-Tip Reach Extended 283 41.1
Forearm Circumference Bxtended 79 13.0
Hand Circimference w/Thumb 85 115
Shoulder Breadth 12.2 17.8
Chest Depth : 6.5 122
Hip Breadth 112 16.8

{AV/2904) New and modified equipment that weighs more than 37 pounds shall be prominently labeled with
weight of the object and lift limitation, ¢.g., mechanical or two-person Lift. The labels for new and modified items
weighing between 38 and 64 pounds (inclusive) shall specify two person lift. The labels for new and modified items
weighing more than 64 pounds shal specify mechanical lift. {[AVV/2319]

(AV/2939) New and modified Air Vehicle LRUs shal! be equipped with appropriately-labeled handles, grasp areas,
or mechanical attach points, to aid removal and replacement. [AVY/2361]

(AV/2182) New and modified equipment shall be maintainable with USAF present-inventory biological/chemical
warfare ensembles, The use of non-peculiar tools is allowed to meet this requirement. This requiremnent applies
oaly to thru-flight inspections identified by Appendix E, section E3.2.1 (including changes required by Air Vehicle
modifications), including the replenishment of safety critical fluids and gaseous charge pressurization. [AVV/2360,
AVV1079]

{AV/2191} New and modificd equipment shall be maintainable with USAF present-inventory cold weather gear.
The use of non-peculiar tools is allowed to meet this requirement. This requirement applies only to thru-flight
inspections identified by Appendix E, section E3.2.1 (including changes required by Air Vehicle modifications),
including the replenishment of safety critical fluids and gaseous charge pressurization. [AVV/1080, AVV/2362]

(AV/1134) New Alir Vehicle equipment shall be maintainable using a 2-level maintenance concept [AVV/144]
(AV/1142) New and modified Air Vehicle equipment shall be of LRU/LRM design. [AVV/152)

{AVY/2267) Air Vehicle modifications shall adhere to a "one-deep” packaging concept for LRUs. Variances may be
permissible for individual LRUs on a case by case basis. [AYV/1164]

(AV/2940) New engine pylons shall provide access panels to areas requiring periodic inspections and preventive
maintenance during field and depot level maintenance activities. [AVV/I650]

{AV/2941) The Air Vehicle design shall support the capability to remove and replace each engine buildup (EBU)
assembiy using a bootstrap system As an objective, the Air Vehicle should incorporate a bootstrap system for
engine replacement that is integral to the primary structure, [AVVY/1651]

{AV/3046} The Air Vehicle Mean Time To Repair (MTTR) shall be no greater than 85 minutes. The assumptions,
conditions, and allocations in Appendix A apply. MTTR is defined in Section 5, Technical Reference Information
[AVV/2334]

Uise and/or disclosura is govermed by the
statemant on the e page of this document
a7



LGOOERO181
27 February 2002

(AV/2938) Air Vehicle modifications shall not inhibit the Air Vehicle's ability to operate in a bare base
environment (no USAF presence, AFPAM 10-219 Vol. 5, 01 Jun 96, Bare Base Conceptual Planning Guide)
without special facilities for maintenance. [AVV/1641]

(AV/1304) New and modified Air Vehicle equipment and equipment installation shall be designed such that it can
be maintained by three-skill level and five-skill level personnel. {AVV/315]

3.1.7 (Not Applicable)

3.1.8 (Not Applicable)

3.1.9 Environmental Compatibility Requirements
3.1.9.1 Operating and Non-Operating Environment

3.1.9.1.1 Ambient Temperature

(AV/2869) Air Vehicle modifications shall not mhibit the Air Vehicle's ability to fully function within the
ternperature envelope defined in Figure 3.1.9.1.1-1. [AVV/2368, AVV/2367, AVV/1595]
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Figure 3.1.9.1.1-1 C-5 RERF Operating Temperature Envelape

{AV/3079) Air Vehicle modifications shall net inhibit the Air Vehicle's ability te fully function after exposure to
ambient temperatures ranging from —67 °F to 125 °F. [AVV/188]

3.1.9.1.2 Pressure

Usa and/or disclosyra is governed by the
staternent on the titte page of thix document



LGOCERQ181
27 February 2002

(AV/2871) Air Vehicle modifications shali not inhibit the Air Vehicle's ability to fully function within the pressure
altitudes from 1,300 feet below sea level to 45,000 feet above sea level. [AYYV/1594]

3.1.9.1.3 Humidity

{AV/2874) Air Vehicle modifications shall not inhibit the Air Vehicle's ability to fully function within the relative
humidity ranging from zero to 100 percent, including conditions under which condensation occurs in the form of
frost as well as water. [AVV/1596]

3.1.9.1.4 Salt Fog

(AV/2876) Air Vehicle modifications shail not inhibit the Air Vehicle's ability to fully function when exposed to 2
salt-fog atmosphere as described in RTCA DO-160D, Section 14 for Category S equipment. [AYV/1597]

1,1.9.1.5 Sand and Dust

{AV/2878) Air Vehicle modifications shall oot inhibit the Air Vehicle's ability to fully function when cxposed to
blowing fine sand and dust particles as encountered in desert areas, as described in RTCA DO-160D, Section 12 for
Category D equipment. [AVY/1598]

3.1.9.1.6 Atmospheric Liquid Water

(AV/2880) Air Vehicle modifications shall not inhibit the Air Vehicle's ability to cperate satisfactorily throughout
the flight operating envelope at any condition from idle to maximum thrust with up to 5 percent of the total air flow
weight in the form of liquid water. [AVV/1599]

3.1.9.2 Induced Environment

(AV/1177) New and modified equipment and subsystems shail be designed to fully function in the environmental

conditions of the Air Vehicle compartments in which they are installed, during both operating and non-operating
modes. [AYY/188)

(AV/3071) Unmedified Air Vehicle equipment shall withstand exposure to acoustic noise and vibration related to
the normal operation of the Air Vehicle. [AVV/1514, AVY/1512)

3.1.10 (Not Applicable)

3.4.11 Materials And Processes Requirements

(AV/1182) Air Vehicle modifications shall be designed and manufactured using materials and process
specifications, as approved by the Contractor that meet the environmental requirements as specified herein.
[AVV/193]

{AV/3007) Materials used in Adr Vehicle modifications shall be resistant to moisture, fungus and corrosion for the
specified service life of the Air Vehicle. [AVV/1949]

(AV/2962) Air Vehicle modifications shall be designed and manufactured using raw materials specified and
procured on the basis of military specifications, ¢quivalent commercial standards such as the Aerospace Materials
Specification (AMS), or equivalent manufacturet specifications. [AVV/1894]

{AV/1474) Air Vehicle modifications shall incorporate measures defined in the LMAS FOD Prevention Manual,
Edition 15 and the EMAS Safety Program Plan to prevent introduction of Foreign Object Damage (FOD) in the Air
Vehicle during the manufacturing process. [AVV/230]

3.4.11.1 Toxic Chemicals, Hazardous Substances, And Ozone-Depleting
Chemicals

{AV/1185) New and modified Air Vehicle subsystems shall not require the use of hazardous materials in their
operation and maintenance that would result in an mcrease of Environment, Safety, and Occupational Health
{ESOH) risks and costs. [AVV/196]
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(AV/2956) New and modified Air Vehicle subsystems shall not require the use of any Class [ ODS for operations
and maintcpance. [AVY/1880]

(AV/2957) There shall be no additionai requirements for hazardous waste disposal over the baseline system.
[AVV/1881]

3 1.12 Electromagnetic Environmental Effects
3.1.12.1 Electromagnetic Compatibility

(AV/1451) The Air Vehicle shall be eleclromagnetically compatible with itself. [AVV/425, AVVY/1897]
3.4.12.2 External EME Immunity

(AY/1453) New ard modified safety-critical equipment installed in the Air Vehicle shall function when the Air
Vehicle is in the presence of the External EME as defined by MIL-STD-464, Section 5.3, Table ID, Average (from
10 kHz to 18 GHz, and at a threat standoff that is no worse than the threat standeff for the baseline Air Vehicle.)
[AVV/1899]

3.1.42.3 Indirect-Effects Lightning Protection

(AV/1454) New and modified safety-critical equipment installed in the Air Vehicle shall function in a lightning
environment as defined in RTCA/DO-160D, section 22 or equivalent. [AVV/15300]

3.1.12.4 Direct-Effects Lightning Protection

{AV/1455) New and modified Air Vehicle equipment and components installed in an arca vulnerable to direct
lighming attachment shall prevent lightning currents, as defined in RTCA/DO-160D, section 23 or equivalent, from
entering Air Vehicle wiring and maintain physical integrity gecessary to enswre flight safety. [AVV/1901]

3.1.42.5 Bonding

(AV/1456) New and modified Air Vehicle equipment and structures shall be ¢lectrically bonded, as defined by
MIL-STD-464. [AVV/1503, AVV/1902, AVV/423]

3.1.13 Nameplates Or Product Markings Requirements

(AV/1196) New and modified equipment shalt have identifications and markings in accordance with the
provigions of MIL-STD-130, or an equivalent standard. [AVV/207]

3.1.14 (Not Applicable)

3.1.15 Interchangeability, Standardization, Interoperability, And Commanality
Raquirements

(AV/1023) Modified C-5A and C-5B aircraft shall be the same configuration except where unavoidable,
[AVV/21]

(AV/2711) Modified C-5C aircraft shall be of the same configuration as the C-5A and C-3B, except where
unavoidable, while maintaining the unique features required for mmission accomplishment. [AVY/1629]

(AV/2265) New and modified LRU/LRM components shall be interchangeable between modified Air Vehicles.
[AVV/1165]

(AV/2384) All engine buildup units shall be interchangeable without exchanging any accessories or installed
equipment. [AVV/686]

(AV/2430) The pylons, except for the pylon-to-wing fairings, shall be interchangeable between the two outhoard
locations and between the two inboard locations. [AVV/1648]
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(AV/2926) The cngine fan cowl, thrust reverser (except for the thrust reverser cascade arrangement), and core cowl
shail be interchangeable between all four cogine locations. [AVV/1649]

3.1.16 System Safety And Health Requirements

3.1.16.1 General Requirements

{AV/1459) Air Vehicle modifications shall be designed such that no single component failure, common mode
failure, human error, or design featurs can cause a Catastrophic or Hazardous failure condition/hazard, [AVV/431]

{AV/1460) Air Vchicle modifications shall be designed such that dual independent component failures, dual
-independent human emors, or a combination of a component failure and a human error involving safety critical
command and control functions that could result in a Catastrophic or Hazardous failure condition/hazard meet the
associated probability criteria. [AVV/432]

(AV/1218) New apd modified Alr Vehicle safety critical items shall incorporate damage tolerance or redundancy.
(AVV/444]

3.1.16.2 Personnel Safety

(AV/1220) Air Vehicle modifications shall incorporate design measures (e.g. shiclding, safety guards, barriers,
and/or waming markings) for protection from persoonel injury resulting in contact with moving parts, extreme
temperatures, high voltages, sharp edges, or other kazards resulting from Air Vehicle modifications. [AVV/435]

(AV/1464) New and modified equipment shall not resuit in personnel exposure to unacceptable concentrations of
toxic substances defined in 29 CFR 1910.100¢, Subpart Z for the materials comprizing the equipment. {AYV/436,
AVV/23133]

3.1.16.3 Fiight Safety

{AV/2275) New and modified equipment shall incorporate safety features to prevent Catastrophic or Hazardous
failure conditions/hazards by reason of its mode of failure or by the direct effect of such a failure on the Air Vehicle,
related equipment or personnel. [AVYV/439]

{AV/2274) For systems incorporating new and modified equipment, the failure of ome rechundant component shail
not result in a failure of other system components or degrade their operation. [AVV/1765]

(AV/1470) Emergency modes of operation shall be provided for automatic safety critical systems incorporating
new and modified equipment. [AVV/1764]

(AV/2788) Audible verbal warnings for new and modified systems shall reflect calmmess and wgency.
{AVV/1771]

(AV/2789) The ability to override prolonged, non-flight-safety-critical audible warnings associated with modified
systers shall be provided. [AVV/1772]

(AV/2608} Air Vehicle medifications shall not create additional dangerous conditions (relative to the baseline Air
Vehicle) for personpel participating in acrial delivery missions, {AVV/1646]

(AY/3008) The probability of loss of cockpit electronic display data shall not tve greater than the probability for the
baseline Air Vehicle. As an objective, the loss of cockpit electronic display data should meet the criteria in FAA
Advisory Circular 25-11, paragraph 4. [AVV/1950]

(AV/3038) The probability of the hazardously misleading display of data shall not be greater than the probability
for the baseline Air Vehicle. As an objective, the probability of the hazardousty misleading display of data should
meet the criteria in FAA Advisory Circular 25-11, paragraph 4. [AVV/2023]

3.1.16.4 Software Safety

(AV/2808) New and modified software shall not cause faulis leading to catastrophic or hazardous failure
conditions’hazards. [AVY/1854]
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3.1.16.5 Crashworthiness

{AV/2820) New and modified systems shall be designed to prevent occupant fatalities and to minimize the number
and seventy of injuries during crash impacts by utilizing general crash survivability design factors (occupant
acceleration environments, occupant environment hazards, and post crash hazards). [AVV/1615]

(AV/2821) New and modified equipment shall be installed such that personnel egress routes are not compronised
in the event of a survivabie crash. [AVV/1779]

{AV/2824} New and modified equipment shall be installed so as to provide personnel with unimpeded normal or
emergency egress. [AVV/1782]

3.1.16.6 Electrical Safety

{AV/2810) New electrical equipment, modifications, rearrangements, or new interfaces for existing electrical
equipment shall provide, as a minimum, an equivalent level of safety with the baseline Air Vehicle. [AVV/1616]

{AV/i2811) New or modified systems shall cornply with the criteria in MIL-HDBK-454, Guidelire 1; AFSC DH |-
6, Section 3H; and the safety design criteria in MIL-STD-882D), paragraph A.4.3.3. [AVV/]784)

(AV/2812) New and modified electrical wiring shall be routed above and away from flammable fluid lines and heat
sources. [AVV/1785]

(AV/2813) New and modified electrical wining that must be routed near flammable fluid tanks shall be shrouded to
prevent arcing. [AVV/1786]

(AV/2814) New and modified electrical wiring shail be supported to prevent abrasion, [AVV/1787]

(AV/2815} New and modified clectrical connections and wiring shall be protectad against short circuit caused by
chafing from the movement of personnel, cargo, or equipment. [AVV/1788]

(AV/2816} New and modified bare conductors, connections, terminals, and exposed electrical current-carrying
parts shall be protected against short circuits. [AVV/1789)

{AV/2819) New and modified safety critical systern electrical circuits shall not be supplied from the same power
bus or circuit breaker. [AVV/1792]

(AV/3076) Thermal overload protection, or current sensing which is appropriately sized or rated for the equipment
involved, shall be provided for cooling fans installed in new and modified equipment. [AVV/2462]

3.1.16.7 General Equipment

(AV/2826) The placement of new and modified equipment shall avoid hazards by permitting physical access as
required for operating, cleaning, inspecting, testing, fault detecting, repairing, and replacing components without
interfering with adjacent components or assemblies. {AVV/1793]

{AV/2827) New and modified equipment shall be located where it will not be damaged during maintenance,
[AVV/1794]

(AV/2820) New and modified equipment shall incorporate mechanical, self-locking festures for all nuts, bolts, and
fittings where a loose fastener could cause a Catastrophic or Hazardous failure condition/hazard. [AVV/1797]

(AV/2831) Fasteners associated with new and modified equipment installations adjacent to composite panels shall
not come in contact with graphite fiber surfaces. [AVV/1798]

(AV/2832} For new and modified equipment, positive means shall be provided to prevent inadvertent reversing or
mismatching of fittings; couplings; fuel, oil, hydraulic and pneumatic lines; mechanical linkages; instrument leads
and clectricalielectronic connections. [AVY/1799]

(AV/2824) Shielding shall be provided to protect new and modified equiprent from being penetrated or
penctrating adjacent equipment during installation/removal. [AVV/{801]
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{AV/2835) New and modified equipment shall have a means to remove electrical power to allow for maintenance
or removal. [AVV/1802)

3.1.16.8 Fire Protecticon

{AV/2845) Air Vehicle modifications shall not result in grease, oil, electrical components (buses, circuit breakers,
etc.), or heat producing itemns in the vicinity of oxygen system components. [AVV/1840]

{AV/2846} Instailation of new and modified equipment, in pressurized areas of the Air Vchicle, shall include ready
access for handheld fire extinguisher discharge. [AVV/1841, AVV/2064]

(AV/3077) An optical fire or smoke detection systern shall be provided in compartments that contain new and
modified cquipment and are not normally visibie to crew members. {AVV/2463]

3.1.16.9 Explosive Atmosphera

{AV/2847) New and modified equipment shall produce no more than a negligible risk (RTCA DO-160) of causing
an explosion of a flammable gas or vapor within the declared environment. [AVY/1621]

3.1.17 Human Factors/ Human Systems Integration Requirements

{AV/1229) Flight crew interfaces on new and modified equiproent shall optimize compatibility with personnel and
minimize conditions which can degrade human performance or contribute to human error. [AVV/898, AVV/2400,
AVV/2401]

(AV/2901) New and modified primary flight contrals, emergency controls, and emergency egress controls shall be
accessible and operable by the crew population as described in Table 3.1.6-1, with the restraint harness locked.
[AVV/2370, AVV/239]

(AV/2900) New and modified controls that are not primary flight controls, emergency centrols, or ermergency
egress controls shall be accessible and operable by the crew population as described in Table 3.1.6-1, with the
restraint harness unlocked. [AVVY/2371, AVV/900]

(AV/2905) New and modified equipment shall not degrade the existing interior acoustical environment to the point
that it will interfere with voice or other communications for personnel wearing headsets. [AVV/2373, AVV/2371,
AVVi243)

(AV/2908) Air Vehicle modifications shall be in accordance with the applicable guidelines of MIL-STD-1472 in
the areas of control/display integration, visual and audio displays, controls, anthrapemetry, workspace design,
environment, design for maintainers, hazards and safety, user/computer interface, and labeling. [AVV/2377,
AVV/2376, AVV/2375, AVV/2374]

(AV/2907) New and mndified equipment shall be operable with USAF present-inventory biological/chemical
warfare ensembles. The use of non-peculiar tools is allowed to meet this requirement. [AVV/1944]

{AV/1228) Air Vehicle modifications shall be designed such that repetitive routine aircrew tasks, excluding flight
control operation, are minimized. [AVV/]1946]

(AV/1232) Air Vehicle modifications shall be designed such that the operational workloads imposed oo a trained
aircrew will not threaten its ability to complete missions or to operate the Air Vehicle safely. [AVY/1947,
AVYV/2438, AVVi2439]

3.1.18 {Nct Applicable)

3.1.19 Computer Resources Requirements

(AV/2989) Newly developed systems shall facilitate future hardware and software upgrades. [AVV/1934]

(AV/2992) Al application software for new and medified Air Vehicle equipment shall be written in a structured
software programming language. [AVV/1937]
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(AV/1246) Software loading and verification for field-loadable equipment shall be accomplished on the Adr
Vehicle using data loaders. As an objective, operating system software uploads, including executable code and daia,
for field-loadable equipment should be accomplished through current data loaders. As an objective, components
should not have to be removed from the Air Vehicle for firmnware modifications. [AVY/257)

(AY/3090) Each new ficld-loadable LRU shall be capable of having its Operational Flight Program loaded in a
time not greater than one hour. [AVV/2481]

(AV/3091) Each modified LRU that is field-loadable shall retain, as a minirmum, the baseline Air Vehicle's data
loading rate associated with the loading of the LRU's Operational Flight Program (OFP). [AVV/2481]

. 3.1.20 Logistics And Supportability Requirements
3.1.20.1 {Not Applicable)
3.1.20.2 {Not Applicable)

3.1.20.3 Support Equipment Reguirements

(AVY/1287) New and modified Air Vehicle equipment and equipment installations shall be designed such that the
need for O-level support equipment, both common and peculiar, i3 minimized. As an objective, new and modified
Air Vehicle equipment and equipment installations should be designed such that the need for any type of support
equipment across all maintenance levels is minimized. {AVV/298)

3.1.20.4 (Not Applicable)
3.1.21 (Not Applicable)
3.1.22 (Not Applicabie)

3.1.23 Survivability & Vulnerability Requirements

{AV/1319} The IR signature of the Air Vehicle shall be no greater than the [R stgnanme of the baseline Air
Yehicle. As an objective, the TR signature of the Air Vehicle should be less than the IR signature of the baseline Afr
Vehicle. [AVVY/330]

3.1.24 Testability And Diagnostics Requirements
3.1.24.1 Diagnostics

{AV/2974} The Embedded Diagnostic System shall incorporate automated fault isolation techniques. As an
objective, the Embedded Diagnostic Systemn should, on selected systems, employ 2 knowledge-based expert system
that allows accurate, rapid fault isolation to the LRU and configuration management by mil number and LRU.
[AVV/1992, AVV/1915, AVV/1991, AVV/2425)]

(AV/2997) The EDS shall provide a graphical user interface, using DOT/FAA/CT-9611 (Human Factors Design
Guide for Acquisition of Commercial-QOff-The-Shelf Subsystems, Non-Developmental Items, and Developmental
Systerns, dated 15 January 1996) as a guide. [AVV/1914]

(AV/3004) The EDS shall create and maintain a fault history in NVM that can be modified only by maintenance
personnel, {AVV/345, AVV/2426]

(AV/3003) The EDS shall ellew maintenance data transfer using a standerd interface compatible with C-5 ground
maintenance equipment. The selection of the interface will consider commercially-available standards, government
standards and technology trends. [AVV/348]

{AV/3002) The EDS shall present diagnastic information that will be readily-understandable to the operators and
preciude the use of cross-referencing of any codes. [AVV/]159, AVV/2464)
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{AV/3001) The EDS shall collect engine data required for performance evaluation and trending, [AVV/2062,
AVV/1993)

(AV/3035) The EDS shall utilize COTS/NDI technology as applicable. [AVV/2019]
{AV/2998) The EDS shall transfer all downioadable fault data from a single point. [AVV/1%319]

{AV/3086) The EDS shall structure fault codes in a numerical sequeuce consistent with the baseline Air Vehicle
fault code numbering scheme. [AVV/2476]

(AV/3087) C-5 RERP fault codes shall be displayabie by the EDS in conjunction with their respective specific
word profiles. [AVV/2477]

(AVBDOS) During Air Vehicle operations and maintenance activities, all fault data collected by the EDS shall be
provided at the flight engineer’s station. [AVV/1920]

(AV/2977} Data required for trending {structural bealth, engine monitoring, etc.} shali be capable of being
transferred electronically using a standard format (e.g. Simple Mail Transfer Protocol (SMTP}). {AVV/1924,
AVV/2000]

{AV/3089} The EDS design shall accomodate potential growth in the areas of data processing, data recording, data
acquisition and conditioning and data presentation and control. This includes, but is not limited to, computer
memory resources, onboard data storage provisions, data transfer (media data rate) and data processing capacity.
The EDS design will alse consider technology upgrades and improvements. [AVY/2480]

3.1.24.2 Built-In Test (BIT)
{AV/1325) New and modified Air Vehicle subsystems with electronic controllers shall incorporate a BIT function
for fanlt detection and isolation to the LRU within the subsystem. [AVV/2002, AVV/336, AVV/2428]

(AV/2982) New and modified subsystem BIT shall incorporate a "continuous” operating mode, functioning in a
non-obtrusive manner, that is automatically initiated upon zpplication of power. [AVV/339, AVV/343]

(AV/1422) The Air Vehicle BIT shali have the capability to accurately detect and isolate faults in new and
modified equipment to the particular LRU 95% of the time. As an objective, the Air Vehicle BIT should have the
capability to accurately detect and isolate faults to the LRU 95% of the time. [AVV/2431, AVV/2432, AVV/2003,
AVYI33T]

{AV/1329) Air Vehicle BIT shall be capable of detecting 100% of all critical faults. [AVV/2005, AVV/341,
AVY/2004]

{AV/2966) A false or incorrect declaration of a critical fault shail not occur more than 1% of total instances where
critical faults are indicated. [AVV/2007, AVV/1928, AVV/2006]

(AV/1333) BIT result presentations shall provide sufficient data to accurately describe the failure condition.
[AVV/342]

(AV/2984) BIT information shall be available for review by both the flight crew and maintainer. [AVVY/1529]

(AV/3022) For new and medified equipment with processors, an indication of continuous or initiated BIT failure
shall be reported to the operators in English text. [AVV/1965, AVV/1964]

3.1.24.3 Data Recoirder

(AV/2983) Air Vehicle modifications shall include a digital flight data recorder with solid state non-volatile
memory o store aircraft state data. fAVVY/2009]

{AV/2986) The modified Digital Flight Data Recorder shall incorporate current C-5 data and use AF Handbook
63-1402 as a guide for selecting additional parameters. [AVV/2011, AVV/1831, AVV/2010, AVV/2012]
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3.1.25 (Not Applicable)

3.2 Interface Requirements
3.2.1 (Not Applicable)

3.2.2 (Not Applicable)

3.2.3 {Not Applicable)

.3.2.4 (Not Applicable)

3.2.5 Design And Construction Requirements

(AV/1359} The exterior finish system of new and modified Air Vehicle sections shall be consistent with the
existing Air Vehicle finish system. [AVV/371]

3.2.8 (Not Applicable)
3.2.7 (Not Applicable)
3.2.8 Workmanship And Quality Requirements

(AV/1378) Modifications to the Air Vehicle, including operations such as detail fabrication, assembly, and
equipment installation, shall be in compliance with QM $001. [AVV/390]

3.2.9 (Not Applicable)
3.2.10 (Not Applicable)
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4 Verification Requirements

analysis — Any analytical method/procedure. This may be a computer-based model, a computer-based simulation,
an established form of analysis such as a functional hazard analysis (FHA), or an analysis {review) of data, e.g., test
results from a lower-level test venue or similarity to qualification data gathered on a previous program Rigorous
substantiation of the analytical results is implicit. Results are intended to provide hard quantitative evidence of
cormpliance with a parent technical requirement.

demonstratiom — A test or an evaluation conducted in any venue (Hight, ground, lab, workstation, etc.) and
perforimed for the purpese of demonstrating compliance with 2 requirement. No instrumentation, special test
equipment, or data gathenng is necessarily involved, but may be utilized. Demonstrations typically produce
subjective conclusions only.

Sflght rest ~ A test or evaluation conducted aboard the aircraft while it is in flight or during takeoff or landing. The
test is to functionally/operationally exercise the subject item/equipment/systern in representative operational
environments and conditions. Results are intended to provide quantitative ¢vidence of compliance with a technical
requirement.

ground test — A test or evaluation conducted aboard the aircraft while it is on the ground. The test is to
finctionally/operaticnally exercise the subject item/cquipmment/system in representative operational environments
and conditions. Engines need not necessarily be turning. Results are intended to provide quantitative evidence of
compliance with a technical requirement.

inspection — A visually review intended to determine if a physical item matches its design descriptions or
drawings.

lab test ~ A test or evaluation conducted in any ground-based laboratory environment. Rigorous data collection
and analysis are implicit. Results are intended to provide quantitative evidence of compliance with a technical
requirernent.

4.1 Functional And Performance Requirements
4.1.1 (Not Applicable)

4.1.2 (Not Applicable)

4.1.3 Air Vehicle Capability Requirements

4.1.3.1 Air Vehicie Performance
4.1.3.1.1 Flight Performance
4.1.3.1.1.1 Air Fehicle Range And Payload Requirements

{AYV/i1293) Flight Test. Flight test shall be performed to obtain engine paramcter data and specific fuel
consumption data to support subsequent payload/range apalysis. [AV/2648, AV/2646, AV/2644, AVi2642,
AV/2968, AV/3080, AV/3081)3

(AVV/1295) Analysis. Analysesshall be conducted using Air Vehicle performance flight test codes to determine
the high speed drag polar, engine data and acrodynamic coefficients. The analyses shall use flight test data
corrected to standard day conditions and a standard Air Vehicle confisguration (e.g. reference center of gravity). The
analyses results shall be used for subsequent payload/range anzlysis. [AY/2648, AV/2646, AV/2644, AV/2642,
AV2968, AV/080, AV/I0RT]

{AVV/2038) Analysis. Analyses shall be conducted using Air Vehicle performance expansion codes to determine

mission payload/range capability. The analyses shall use cruise ceiling, criise speed, specific range and endurance

performance parameiers. The performance parameters, obtained by aralysis, shall be based initially on corrected
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(e.g. Reynolds number) wind timnel test data (high speed drag polar and acrodynamic coefficients) and subsequently
from flight test derived data (high speed drag polar, engine data and aetodynamic cocfficients). The mission
payload/range capability shall be verified when analysis results are at least that specified by the requirement.
[AV/2648, AV/2646, AV/2644, AV/2642, AVI2968, AV/3080, AV/3081)

4.1.3.1.1.2 dir Vehicle Climb Performance Requirements

(AVV/38) Flight Test. Flight test shall be performed to obtain engine parameter data and specific fuel
consumption data in support of subsequent time to climb analysis. [AV/1035]

(AYV/1296} Analysis. Analyses shall be conducted using Air Vehicle performance flight test codes to determine
the low speed drag polar, engine data and aerodynamic coefficients, The analyses shall use flight test data corrected
to standard day plus 1§ degree F conditions and a standard Air Vehicle configuration (e.g. reference center of
gravity). The analyses results shall be used for subsequent climb performance analysis. [AV/1035]

(AVV/2063) Analysis. Analyses shall be conducted using Air Vehicle performance expansion codes to determine

the climb performance from brake release at sea level to 31,000 ft at standard day plus 18 degrees F conditions for a
takeofT weights of 769,000 and 840,000 pounds. The analyses shall use an optimtnn climb speed schedule based on
the maximum rate of climb, The schedule, obtained by analysis, shall be based initially on corrected {e.g. Reynoids

number) wind tunnel test data (low speed drag polar and acrodynamic coefficients) and subsequently from flight test
derived data (low speed drag polar, engine data and acrodynamic coefficients). The time to climb requirement shall

be verified when the analysis resuit at a takeoff weight of 769,000 pounds is 25 minutes or less. [AV/1035)

4.1.3.1.1.3 Air Vehicle Atrspeed Reduction And Descent Performance Reguirements

(AVV/1631) Flight Test. Flight test shall be performed to obtain engine parameter data, reverse thrust {in-flight}
data and specific fuel consumption data in support of subsequent rapid descent performance analysis, (AV/2614)

{AVV/2066) Analysis. Analyses shall be conducted using Air Vehicle performance flight test codes to determine
the high speed drag polar, engine data and aerodynamic coefficients. The analyses shall use flight test data
corrected to standard day conditions and a standard Air Vehicle configuration (e.g. reference center of gravity). The
analyses results shall be used for subsequent rapid descent performance analysis. [AV/2614)

(AVV/2065) Analysis. Analyses shall be conducted using Air Vehicle performance expansion codes to detemtine
the rapid descent time from cruise ceiling. The descent performance analysis shail be based initially on corrected
(e.g. Reynolds number) wind tunnel test data (high speed drag polar, aerodynamic coefficients and approximate
installed reverse thrust) and subsequently from flight test derived data (high speed drag polar, engine data, and
aerodynamic coefficients). The analysis shall confirm compliance. [AV/2614)

4.1.3.1.1.4 Air Vehicle Airfield And Take-off Climb Gradient Performance Requirements

(AVV/1661) Flight Test. Flight test shall be performed to obtain takeoff event specds (refusal, rotation, obstecle,
orinimum control authority in air, minimum control authority on ground); event distances (accelerate-stop, ground
roll distance, air distance to 50 ft obstacle); engine performance parameters at takeoff thrust and takeofT reduced
thrust; and reverse thrust (ground) data. Data shall be obtained at dry runway conditions in support of subsequent
takeofT analysis. [AV/1045, AV/1044]

(AVV/48) Analysis. Analyses shall be conducted using Air Vehicle performance flight test codes ta determine
flight test correlation parameters (normalized to all temperatures), installed forward and reverse thrust, low speed
drag polars (in/out of ground effects) and ground and air minimum controt speeds. The analyses shall use flight test
engine performance parameters at takeoff forward and reverse thrust, eveat speeds and event distances. The flight
test dama shat] be corrected to sea level standard and hot day conditions and a standard Air Vehicle configuration
(c.g. reference center of gravity). The analyses results shall be used for subsequent takeoff anajysis. [AV/1043,
AVI1044]

(AVV/2067) Analysis. Analyses shall be conducted using Air Vehicle performance cxpansion codes to deternune
critical field length at takeoffitakeoft reduced thrust at sea level standard and hot day conditions for takeoff weights
of 769,000 and 840,000 pounds while meeting an OEI 2.5% climb gradient. The critical field length analyses shall
be based initially on corrected {e.g. Reynolds number) wind tunnel test data (low speed drag polar, aerodynamic
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coefficients and approximate installed reverse thrust) and subsequently from flight test derived data (correlation
parameters, installed forward and reverse thrust, low speed dmag polars and ground/air miniomum contro] speeds).
The criticat field length requirements shall be verified when analyses results at a takeoff weight of 769,000 pounds
are no greater than that specified by the requirement. [AV/10435, AV/1044)

{AYV/1669) Flight Test. Flight test shall be performed to obtain landing event speeds (approach and touchdown),
event distances (air distance, ground roll), engine performance parameters at landing thrust and reverse thrust
{ground), spoiler effects and flap effects. Data shall be obtained at dry runway conditions in support of subsequent
landing distance analysis. [AV/1048]

{AVV/1634) Analysis. Analyses using Air Vehicle performance flight test codes shall be conducted to determine
flight test correlations parameters (normalized to all temperatures), installed forward and reverse thrust, low speed
drag polars (infout ground effects) and air minimum control speed.  The flight test dats shall be correcied to sea
leve] standard day conditions and a standard Air Vehicle configuration (¢.g. reference center of gravity). The
analyses resuits shall be used for subsequent Janding distance analysis. [AV/1048]

(AVV/i2118) Anzalysis. Analyses shall be conducted using Air Vehicle performance expansion codes to determine
the landing distance (from 50 fi altitude) at sea level, standard day conditions for a landing weight of 763,000
pounds. The landing distance {including event speeds and distances) shall be based initially on corrected (¢.g.
Reynolds number) wind tunnel test data (low speed drag polar and approximate installed reverse thrust) and
subsequently from flight test derived data {correlation patameters, installed forward and reverse thrust, low speed
drag polars and air minimam contzol speeds}. The requirement shall be verified when analyses results show that the
landing distance is no greater than 5000 ft. [AV/1048]

(AVV/1662) Flight Test. Flight test shall be performed to obtain engine parameters at takeoff in support of
subsequent one cngine inopetative (OEI) climb gradient analyses. [AV/2633]

(AVV/1635) Analysis. Analyses using Air Vehicle perforrnance flight test codes shall be conducted to determine
the 3-engine low speed drag polar (with flap effects, out of ground effects and landing gear up) and engine takeoff
thrust parameters. The flight test data shall be corrected to sea level hot day conditions and a standard Air Vehicle
configuration {c.g. reference center of gravity). The analyses results shall be used for subsequent one engine
inoperative (OEI) climb gradient analysis. [AV/2633]

(AVV/2209} Analysis. Analyses shall be conducted using an Air Vehicle performance expansion code to
determine the one engine inoperative (OET) climb gradient at sea level, hot day conditions for a takeoff weight of
840,000 pounds The OEI climb gradient shall be based initially on corrected (e.g. Reynolds number) wind tunnel
data (low speed drag polar and aerodynamic cosfficients) and subsequently from flight test derived data (3-engine
low speed drag polar and engine takeoff thrust parameters). The requirement shall be verified when analyses results
show that the climb gradient is at least 2.5%. [AV/2633]

4.1.3.1.2 Air Vehicle Stability and Control Performance

4.1.3.1.2.1 Stability and Control, General

(AVV/1677) Flight Test. Flight tests shall be corducted at forward and aft centess of gravity and at heavy and Light
weights. Tests will involve mancuvering the aircraft until buffet is reached throughout the operational speed range
modified by wind tunnel test results. BufTet with in-flight thrust reversing will also be performed. ALDCS and SAS
will both be ON for these tests, [AV/2537]

(AVV/2342) Analysis. Analyses of CFD and wind tunnel data shall initially estimate if the buffet boundaries are
cxpected 1o change from the current buffet boundaries prior to flight test. Analyses of flight test data will be
conducted to define the buffet boundary. This analysis will be used to confirm that the buffet boundary does not
restrict the operational flight envelope. [AV/2537]

{AVV/2324) Flight Test. Flight tests shall be conducted to evaluate trim and trim capability at critical centers of
gravity and weights. This testing will include evaluation of the ability to maintzin, and return to trim, at extremes of
center of gravity and power sctting, the ability to trim out changes in center of gravity, power, and aircraft
configuration. This task will be accomplished with ALDCS and SAS ON. The test matrix will include the critical
points taken from the operational flight envelope. {AV/3037]
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(AVV/2323) Analysis. Preliminary analyses using wind tunpe! data shall be used in conjunction with a C-5 six
degree-of-freedom simulation program to estimate expected frim changes prior to flight test. Analyses of flight tzst
data will confirm that no stability and control related changes have been imposed by the Air Vehicle modifications
which might prevent the normal operation of the Air Vehicle. [AV/3037]

{AVV/2328) Flight Test. Flight tests shail be conducted at cnitical centers of gravity and weights. Flight testing
within the permissible flight envelope will include evaluation of operation across the angle of attack range or to the
buffet boundary at high speeds. ALDCS and SAS will be ON for these tests. [AV/3036]

(AVV/i2329) Analysis. Analyses using stability and control data that have been updated from CFD and wind
tunnel test results shall be used to initially define changes in the stability boumdaries prior to flight test. Analyses of
Right test data wiil be performed to evaluate stabiliry and control parameters to confirm compliance. [AY/3036]

(AVY/2380} Flight Test. Flight tests to cvaluate sideslip !imitations shall be conducted at critical centers of gravity
and weights. Flight tests will include overswing yaw maneunvers, crosswind landings, crosswind takeoffs, and
sideslip evaluations at high angles of attack. The test matrix wiil include critical flight conditions within the
permissible flight envelope as defined in Appendix D. [AV/2489)

{AVV/621) Anaiysis. Wind tunnel data, at a range of sideslip angles, shali be used to update the stability and
control database to evaluate the sideslip capability of the airplane. Stability and control analyses of flight tast data
shall confirm the sideslip capability of the Air Vehicle to show compliance. [AV/2489]

4.1.3.1.2.2 Longitudinal Stability and Conirol

(AVV/1679) Flight Test. Flight tests shall be conducted for critical aft centers of gravity at heavy and light
weights. Control requirements to trim and vehicle response at these centers of gravity will be analyzed to support
develepment of the Air Vehicle neutral point. The test matrix will include critical flight conditions within the
service flight envelope as defined in Appendix D, [AV/2542]

(AVV/i2244) Analysis. Analyses of wind tunnel data shall provide initial estimates of the effect of the Air Vehicle
modifications on the neutral point prior to flight test. Stability and control analyses of flight test data will be
performed to determine modification effects on the Air Vehicle neutral point. This will establish the static margin
and neutral point, to confirm compiiance. [AV/2542]

(AVV/2343} Flight Test. Flight tests shall be conducted at both forward center of gravity and heavy weight, and at
aft center of gravity and light weight. Controls for the pitch axis will be excited to evaluate the contro! effectiveness
and force requircrnents during high speed testing. The test matrix will include critical flight conditions within the
permissible flight envelope. Pitch maneuvers during dive flight tests will provide data for evaluation of control
force gradients, [AV/2951]

{AVV/1678) Analysis. Analyses using stability and control data that have been updated from wind tunnel test
results, and output from simulation programs, shail be performed to provide a preliminary evaluation of
aerodynamic and contro! force characteristics prior to flight testing. Analyses of the flight test data shall be
performed to confirm compliance. [AV/2951}

{AVV/1709) Flight Test. Flight tests shall be conducted at critical aft centers of gravity and weights. Control
surface deflections required to trim the Air Vehicle, and the Air Vehicle response, will be measured to support
determination of the Air Vehicle neutral point. The test matrix will include critical flight conditions within the
service flight envelope as defined in Appendix D, [AV/2543]

(AVV/2345) Amalysis. Analyses of wind tunnel data shall provide initia] estinates of the effect of the Air Vehicle
modifications on the neutral point prior to flight test. Stability and control analyses of flight test data will be
performed to determine modification effects on the Air Vehicle neutral point. This will establish the static margin
and neutral point, and confirm compliance. [AV/2543)

(AVV/1711) Flight Test. Flight tests shalt be conducted at forward and aft centers of gravity at heavy and light
weights. These tests will be accomplished in takeofY, landing, and cruise configurations with SAS ON and OFF.
The test matrix will include critical points taken from the operational flight envelope as defined in Appendix D,
[AV/2544]
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(AV'V/i2347) Analysis. Analyses of flight test data shall be performed to ensure the frequency and damping are
acceptable to at least Level 2 flying qualities with SAS ON. This analysis shall confirm compliance with this
requirement.  An additional analysis shzll be performed to assess flying qualities with SAS OFF. [AV/2544]

(AVY/1712) Flight Test. Flight tests shall be conducted at aft centers of gravity at heavy and light weights,
Coutrol forces required to perform the maneuvers defined in Table 3.1.3.1.6-1, and the Air Vehicle response, will be
measured to support determination of the Air Vehicle ncutral point. The test matrix will include critical flight
conditions within the operational flight envelope as defined in Appendix D. {AV/2609]

{AVV/ 2348} Analysis. Analyses using wind tunnel data and control systern models shall provide initial estimates
of the effect of the Air Vehicle medifications on the elevator-free neutral point prior to flight test. Stability and
coutrol analyses of flight test data will be performed to determine modification effects on the Air Vehicle elevator-
free neutral point, to confirm compliance. [AV/2609]

(AVVY/1713) Flight Test. Tests shall be conducted at a heavy weight with a forward center of gravity and at a light
weight with an aft center of gravity. Contrel force data will be measured in takeoff, landing, and cruise
configurations with SAS ON. The test matrix will include critical flight conditions within the operational flight
envelope as defined in Appendix D. [AV/2545]

(AVV/2349} Analysis. Analyses using powered wind tunnel data and manufacturer engine data shall be used to
predict the longitudinal trim changes due to in-flight thrust reverser deployment and forward thrust modes.
Simmulations will provide an initial estimate of the effect on control forces resulting from these cenfiguration
changes. Analyses of flight test data will be performed to determine actual contro] force changes due to changes in
power or thrust reversers and compared to requirements in MIL-F-8785 (ASG), to confirm compliance. [AV/2545)

(AVV/1714) Flight Test. Flight tests shall be conducted at both forward and aft centers of gravity at heavy and
light weights. Control forces shall be measured during in-flight thrust reverser deployment in the clean
configuration. The test matrix will include critcal flight conditions within the operationa} flight envelope as defined
in Appendix D. [AV/2612}

(AVV/2350) Analysis. Stability and control analyses of wind mnnel and flight test data shail be performed to
determine the flight handling characteristics with thrust reversers deployed, and confirm compliance. [AV/2612]

(AVV/2448) Ground Test. Taxi tests shall be performed at a range of initial speeds and power settings to assess
the control characteristics with symmetric thrust reversers deployed. [AV/1062]

(AVVY/2449) Anpalysis. Stability and control analyses of wind tunncl and ground test data shall be performed to
determine the ground handling characteristics with thrust reversers deployed, and confirm compliance. [AV/3062]

4.1.3.1.2.3 Lateral-Directional Stabiliry and Control

{AVV/1715} Flight Test Flight tests shall be conducted at both forward and aft centers of gravity at heavy and
light weights. Rudder pulses will be used 1o induce lateral-directional oscillations with controls fixed and free,
These tests shall be conducted with SAS ON. The Air Vehicle damping will be measured. The test matrix will
include critical flight conditions within the service flight envelope as defined in Appendix D. [AV/2546}

(AVV/2351) Analysis. Anpalysesand sirpulation, using stability and control data as revised by wind tumel test
results, shail provide an iftial estimate of the effect on the lateral-directional stability characteristics for criticai
points in the flight envelope, Analyses of flight test data shall be performed to determine the Air Vehicle's lateral-
directional damping to confirm compliance. [AV/2546]

{AVV/1716) Flight Test. Flight tests shail be conducted at an aft center of gravity at both heavy and light weights.
Tests simulating a failure of the most critical engine shall be conducted for the clean, takeof¥, and landing
configurations. The test matrix will include critical flight conditions within the service flight envelope. [AV/2550]

(AVV/i2332) Analysis. Analyses shall provide an initial estimate of the Air Vehicle's controllability following a
sudden failure of the most critical engine at critical points in the scrvice flight envelope. These analyses shall use
manufacturer-supplied engine decks, and stability and control data as revised by wind turmel test results. Analyses
of flight test data shall be performed to verify the Air Vehicle's controllability and confirm compliance. {AV/2550]

4.1.3.1.2.4 Stall Characteristics
Use and/or disclosure is governed by the

staternent on tha titie page of this document
32



LGCOERD181
27 February 2002

{(AVV/1717)y Flight Test. Flight tests shall be conducted at both forward and aft centers of gravity at heavy and
light weights. These tests will be conducted for the clean, takeoff, and landing configurations, The angle of attack
margin between stll warning system indications and stall will be derived from flight test measurements. The test
matrix will include critical flight conditions within the permissible flight envelope. [AV/2552]

(AVV/2353) Analysis. Analyses and simulation, using smability and control data as revised by wind tunne) test
results, shall be conducted to provide an injtial evaluation of the Air Vehicle's stall-warming margins relative to the
baseline Air Vehicle, Flight test data shall be analyzed to determine the stall-warning angle-of-attack margins
relative o the baseline Air Vehicle's margins, and confirm compliance. [AV/2552]

(AVV/1718) Flight Test Flight tests shall be conducted at both forward and aft centers of gravity at heavy and
light weights, These tests will be conducted for the clean, takeoff, and landing configurations. Stall entry rates
ranging from -3 knots/second to -1 knot/second will be utilized in both the straight and turning flight. The test
metrix will include critical points in the permussible flight envelope. [AV/2553]

(AVV/2354) Analysis. Analyses shall be conducted to evaluate the stall recovery characteristics of the Air
Vehicle. These analyses will be used to show compliance with this requirement. [AV/2553)

(AVV/1719) Flight Test. Flight tests shall be conducted in the clean configuration at the critical center of gravity
and weight, Stall and recovery characteristics shall be recorded. The test matrix will mclude critical flight
conditions within the permissible flight envelope. [AV/2554)

{AVV/2355) Analysis. Analyses and simmlation, using stability and control dats as revised by wind tunnel test
results, shall be conducted to predict the control inputs for Air Vehicle siall recovery. Flight test data will be
analyzed to evaluate control inputs required for recovery, the Air Vehicle response following stall, and confirm
compliance. {AV/2554]

4.1.3.1.3 In-Flight Refueling

{AVV/1461) Flight Test. Flight tests shall be conducted at the critical center of gravity at heavy and light weights.
Separate flight tests shall be conducted using the KC-135 and KC-10. Aerial refueling tests will include evaluation
of tracking, capture, handling while refueling, and separation. Emergency scparation shall be performed with and
without mboard thrust reverser deployment to reverse idle power following decoupling from the tanker aircraft. The
test matrix will inctude critical flight conditions within the operational flight envelope, [AV/2922, AV/2616]

(AVV/2369} Analysis. Anafyses of flight test data shall be performed to evaluate the flight handling characteristics
for the in-flight refueling test, to define the operational envelope and confinm compliance. [AV/2922, AV/2616]

4.1.3.1.4 Ground Performance

(AVV/1821) Demonstration. Demonstration of the Air Vehicle ground turtring radius shall be performed to
determine the cffects of the Air Vehicle modification. Compliance is confirmed if the Air Vehicle is capable of
turning 180 degrees on a surface 150 feet wide, per Figure in Appendix E, section E3.1.6. [AV/2944]

(AVV/1326) Ground Test. Ground tests shall be performed for a range of hot day and cold day conditions to
acquire data for assessing the performance of the APU start system, secondary power systems, electrical system,
enginc start systems {APU bleed and cross-bieed), and avionics cooling systems. [AV/2358)

(AVV/1327) Amalysis. The measured ground test data will be utilized to correlate the analytical models of the
APU start system, secondary power systems, bleed air systemn, engine start system, electrical system, and avionics
cooling systems. These models shall then predict the subsystem performance and component environmental
conditions for the critical ground conditions to confirm compliance. [AV/2368]

(AVVY/2457) Ground Test. Ground teats shall be performed for a range of hot day and cold day conditions to
acquire data for assessing the performance of the secondary power systemns (excluding APU), electrical system,
engine start systemns (ground cart bleed and cross-bleed), and avionics cooling systems. [AV/2369]

{AVVi2458) Analysis. The measured ground test data will be utilized to correlate the analytical models of ground
cart performance, sccondary power syatemns (excluding APL), bleed air system, engine start systemn, clectrical
system, and avionics cooling systems. These models shall then predict the subsystem performance and component
environmental conditions for the criticai ground conditions to confirm compliance. [AV/2369)
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(AVV72478) Ground Test. A ground test shall be conducted wn which the Air Vehicle is backed in a straight line
(no turning} using reverse thrust, at one of the cornbinations of gross weight and ground slope for backing provided
mn Appendix E, in accordance with the emergency procedures and limitations for backing provided in Appendix E.
The test will be performed at an Air Vehicle configuration (e.g. center of gravity and tire pressure) that is DeCEssary
to confirm compliance. The Air Vehicle configuration will be deternmined fom an analysis of existing data from
cmergency backing ground tests that were performed on the baseline Air Vehicle. [AV/3088)

{AVV/1479) Analysis. An analysis will be performed using Air Vehicle and baseline Air Vehicle emergency
backing test data to show that the Air Vehicle is capable of backing under the criteria shown in Appendix E. This
analysis will utilize similanty between the Air Vehicle and baseline Air Vehicle to show the backing capability for
those points in Appendix E that were not tested.  Results of this analysis shall confirm compliance. [AV/3088]

4.1.3.1.5 Air Vehicle Noise Requirements

{AVV/2429) Flight Test. Flight testing shall be conducted in accordance with the procedures and requirements of
FAR Part 36, Appendices A, B, and C, including approved equivalent procedures. {AV/1052}

(AVV/56) Analysis. Flight test results shall be analyzed to confirm compliance with the noise level requirements
of FAR Part 36. This analysis will use the procedures and requirements of FAR Part 36, Appendices A, B, and C,
and the FAA Noise Certification Handbook, AC No. 36-4B as a guide, [AV/1052]

(AVV/33} Ground Test. A ground test shall be performed to measure noise levels at locarions cutside and inside
the Air Vehicle, including normally-occupied locations for ground crew and flight crew. Noise levels in dABA will
be measured for the following test conditions: all engines operating (without APUs or ATMs) at full power and at
idle power, APUs operating alone, and APUs and ATMs operating. [AV/2555)

(AVV/1908) Analysis. Ground test data shall be analyzed to determine the noise levels at the ear, for normally-
occupied locations for ground crew and flight crew members. Existing laboratory test data for the acoustic
atienuation of hearing protection devices currently in the USAF inventory will be used for this purpose. For
normally-occupied locations of ground crew and flight crew members, the required hearing protection will be
determined per the NOTE in the first paragraph of Chapter § in AFOSH-STD 48-19, dated 31 March 1994, This
analysis shall confirm compliance. [AV/2555]

(AVV/1909) Flight Test. A flight test shall be performed with all Air Vehicle systems operating normally at two
typical extended cruise conditions, one representing a start of cruise (tower altitude) condition and another
representing an eod of cruise (higher aititude) condition, Interior noise levels in dBA will be measured throughout
the nortmally-occupied areas of the Air Vehicle. [AV/2967]

(AVVY/1910) Analysis Using the measured interior noise levels for the extended cruise conditions, separats
analyses shall be performed to determine the noisc levels at the ear for persomnel wearing headsets and for personnel
wearing earplugs. These analyses will be performed for both the start of cruisc peint and the end of cruise point.
For this purpose, existing laboratory test data for the acoustic attenuation of the David Clark H10-76 headset and the
E-A-R Classic (part sumber 6515-00-137-6345) earplugs will be used. The analyses will confirm that the noise
level at the car for personnel wearing headsets or earplugs does not exceed 85 dBA at any of the pormally-occupied
locations in the Air Vehicle. [AV/2967]

(AVVY/2459) Flight Test. A flight test shall be performed with all Air Vehicle systems operating normally at two
typical extended cruise conditions, one represcnting a start of cruise (lower altitude) condition and another
representing an end of cruise (higher altitude) condition. Interior noise levels in dBA will be measured in the areas
of the Air Vchicle that are not normally occupied (cargo compartment, avionics compartment, and environmentat
compartment). [AV/3072]

{AVV/2460) Analysis In-flight interior coise data shall be analyzed to determine the noise levels at the sar for the
locations that are not normally occupied. Existing laboratory test data for the acoustic attennation of hearing
protection devices currently in the USAF inventory will be used for this purpose. Required hearing protection and,
if necessary, exposure time limits will be determined for the cargo compartraent, avionics ¢ormpartment and
environmental compartment per the NOTE in the first paragraph of Chapter 5 in AFOSH-STD 48-19. This enalysis
shai! confirm compliance. [AV/3072]

4.1.3.1.6 Fuel Type
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(AVV/1466) Analysis. Analysis of the Engine Type Certificate and the auxiliary power unit Technical Standard
Order shall confirm compliance. [AV/2731]

(AVV/1467) Analysis. Amalysis of the Engine Type Certificate and the auxiliary power unit Technical Standard
Order shall confirm compliance. [AV/2729]

4.1.3.2 Propulsion
4.1.3.2.1 Propulsion System General

(AVV/691) Analysis. Analyses (e.g. Failure Modes and Effects Analyses, Fault Tree Anaiysis, ¢tc.) will be
included or referenced in the System Safety Assessment that shall confirm that the propulsion systems are arranged
and isolated from each other to allow operation so that the failure or malfunction of any engine or of any system that
can affect the engine, will not prevent the continued safe operation of the remaining engines. [AV/2600]

(AVV/985} Analysis. Analyses (e.g. Failurc Modes and Effects Analyses, Fault Tree Analysis, ctc.) will be
inciuded or referenced in the System Safety Assessinent that shall confirm that the propulsion systems are arranged
and isolated so that the failure or malfunction of any engine or of any system that can affect the engine will not
require immediate action by any crew member for continued safe operation. [AV/2600]

{AVV/692) Amalysis. A rotor burst analysis, based on trajectory patierns, shall ensure that design precautions have
been taken to minimize the hazards to the Air Vehicle in the event of an engine rotor failure. The apalysis wiil be
included in or referenced in the System Safety Assessment. [AV/2601]

(AVY/693) Analysis. A zonai analysis of the affected nacelle area shall be done to ensure that design precautions
have been taken to minimize the hazards 1o the Air Vehicle in the event of a fire originating within the engine that
burns through the engine case. The analysis will be included in or referenced in the System Safety Assessment.
[AV/2602]

(AVV/887) Analysis. Analysis of the engine Type Certificate Data Shect shall confirm that the engine is type
certified by the Federal Aviation Adrministration. {AY/2383]

(AVV/2341) Analysis. The verification results of all descendant requirements at the integration specification level
shall be evaluated to confirm compliance. [AV/3047]

(AVV/888) Analysis. The propulsion system instailation drawings shall be reviewed to confinm that the propulsion
system design docs not include features that would intentionally discharge fuel into the atmosphere following engine
shutdown. All type certified engines are required to comply with this FAR 34 fuel venting requirement. [AV/2524)

(AVV/889) Analysis. Compliance with the propulsion system smoke exhatst emission requirements of FAR Part
34 shall be verificd by analysis of the engine Type Certificate Data Sheet. All type certified engines are roquired to
comply with this FAR 34 smoke emission requirement. [AV/2525]

(AVV/890) Analysis. Compliance with the propulsion system gascous exhaust emission requirements of FAR Part
34 shall be verified by analysis of the engine Type Certificate Data Sheet. All type certificd engines are required to
comply with this FAR 34 gaseous emission requirement. {AV/2526]

(AVV/542) Flight Test. Flight test at negative vertical acceleration at test conditions as described in AC 25 - 7A
shall be conducted to show that no catastrophic or hazardous malfunction of the propulsion system will result from
Air Vehicle operation at negative vertical accelerations within its flight envelope. {AV/2357]

(AVV/1672) Analysis. Analysis of flight test data (flight data and engine paramcters), taken during negative
acceleration testing, shall confirm that no catastrophic or hazardous malfunction of the propulsion system occurs.
[AV/2357]

4.1.3.2.2 Propulsion System Thrust Reversers

{AVV/883) Ground Test. Ground tests shall be performed to show that each of the engine thrust reversers are
suitable for ground use and shall not result in adverse engine or Air Vehicle operating characteristics. [AV/2066]
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{AVV/1673} Analysis. Analysis of ground test data (airspeed and engine paramenters), taken duning thrust
severser ground operation, shall be done 1o confirm that the propulsion system fan exhaust thrust reverser is suitable
for ground use. [AV/2066]

{AVV/44) Flight test. Flight test shall perform a rapid descent from maximum cruise ceiling with flaps and gear
retracted, by maintaining the two outboard engines in flight idle and deploying two inboard thrust reversers to
achieve reverse idle thrust. The inboard thrust reversers shall be deployed at an airspeed condibion of 350 KIAS or
0.825 Mach, whichever is lower. (Note: The test will be conducted at 350 KIAS instead of 300 KIAS, m order to
reflect the bascline Air Vehicle's descent capabiiity.) [AV/1040]

(AVV/1660) Analysis, The analysis of the test data (flight data and engine parameters), obtained during thrust
reverser deployment, shall confirm the ability to deploy the inboard thrust reversers in-flight at the design
conditions. [AV/1040]

(AVV/i1632) Flight test. Flight test shall be performed to restow the inboard thrust reversers at the critical high-
altitude condition (e.g. 40,000 feet) and at a moderate altitude (e.g. 10,000 feet). Each restow is to be accomplished
at an airspeed of at least 250 KIAS or 0.77 Mach, whichever is lower. [AV/2650]

(AVV/2046) Analysis. The analysis of the test data (flight data and engine parameters), obtained during thrust
reverser restow operation, shall confirm the ability to restow the inboard thrust reversers in-flight at the design
conditions. {AV/2650]

4.1.3.2.3 Propulsion System Alir Inlet System

(AVV/620) Flight Test. Flight testing shall be conducted to demonstrate the engine inlet design compatibility for
operation at the high infet inflow angles associated with the Air Vehicle's stall angle-of-attack. [AV/2401}

{AVV/2034) Analysis. Flight test data (flight data, inlet instrumentation data, and engine parameters), taken during
Adir Vehicle stail testing, shall be analyzed to confirm that the propulsion system operates without any severe
adverse operating characteristics during normal entry rate stall manenvers. Adverse operating characteristic include
engine stall, surge, and engine limit exceedances. During high entry rate stall maneuvers, the engine can experience
adverse characteristics as long as it recovers power during Air Vehicle stall recovery. [AV/2401]

{(AVVY/519) Ground Test. Ground testing in various wind conditions, including crosswind conditions, shall
demonstrate that cockpit-indicated engine operating parameters remain within their respective limits (as defined by
the engine manufacturer} and that no adverse characteristics (such as stall, surge, flameout, or harmful vibrations)
are present to a hazardous degree. Test data will be acquired during steady state, throttle transient, and start and
shutdown test conditions. {AV/236!]

(AVV/2035) Analysis, Analysis of ground test data (test conditions and engine parameters), taken during
crosswind testing, shall confirm that the engine inlet design provides stable and stall free engine operation with
crosswinds up to 40 knots, with limitations and acceptable operational procedures (e.g. rolling takeoffs) defined as
necessary. [AV/2361]

(AVV/623) Ground Test. A nacelle drainage ground test shall be performed to show that hazardous amounts of
fluid cannot enter the engine inlet or accurmmnlate within the pylon or nacelle. Water will be used as the test fluid,
with a fluid retrieval system to recover the amount of fluid recovered from the nacelle during the ground drainage
test. [AV/2385]

{AVV/913) Flight Test. A nacelle drainage flight test shall be performed

to show that hazardous amounts of fluid cannot enter the ¢ngine inlet, accumulate in the pyion or nacclie, or impinge
ot engine or aircraft surfaces in a manner that would create 2 hazard. A dyed water solution will be used as the test
fluid. [AV/2385]

(AVV/2048) Analysis. The nacelle drainage ground and flight test data shail be analyzed to verify that hazardous
amounts of fluid cannot enter the engine inlet, accumulate in the nacelle or pylon, or impinge on ¢ngine or aircraft
surfaces in a manner that would create a hazard [AV/2385]

(AVVi634) Analysis. Ground operating capability of the engine and the nacelle ice protection system in icing
conditons have been demonstrated and documented during previous certification programs on other aircraft.
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Results of these previous certifications shall be reviewed and analyzed to compare to the Air Vehicle's operational
conditions in icing encounters to confirm compliance. [AV/2362]

(AVV/i633) Analysis. In-flight engine and nacelle ice protection system capability under continuous maxirmum and
intermittent maxjmum icing conditions have been demonstrated and decumented during previcus certification
programs on other aircraft. Results of this previous certification program shall be reviewed and analyzed to
compare to the Air Vehicle's operational conditions in icing encounters to confirm cormmpliance. [AV/2362)

4,1.3.2.4 Propulsion System Thrust Control System

(AVV/1319) Flight Test. Flight tests shall be conducted, concurrent with other planned testing, to demonstrate that
cach propulsion system thrust control provides positive and immmediately responsive means of controlling its engine
and the direction of the thrust produced. {AV/2393]

{AVV/2030} Analysis. Apalysis of flight test data {flight data and engine parameters}, taken concutrently with
aircraft performance testing and during dedicated engine transient testing, shall show that thrust is modulated in a
stable, controlled, and responsive manner from maximum forward thrust to reverse idle thrust without exceeding
engine fimits. Analysis of ground test data (ground conditions and ¢ngine parameters), taken during dedicated
engine transient testing, shall show that thrust is modulated in a stable, controlled, and responsive manner from
maximum forward thrust to maximum reverse thrust without exceediog engine limits. The results of these analyses
shalf show compliance. [AV/2393]

(AVV/1318) Ground Test. Ground tests shall be conducted to demonstrate that each propulsion system thrust
contro] provides positive and immediately responsive means of controlling its engine and the direction of the thrust
produced. [AV/2391]

(AVV/1308) Ground Test, A ground test shall be conducted to ensure that for selection of power lever positions in
any sequence at any rate, the engine shall be free from any adverse engine opecrating characteristics as defined in
Advisery Circular AC 25.939-1. [AV/2407]

(AVV/1309) Flight Test. A flight test shall be conducted to ensure that for selection of power lever positions in
any sequence at any rate, the engine shall be free from any adverse engine operating characteristics as defined in
Advisory Circular AC 25.939-1. [AV/2407]

(AVV/2041) Analysis. Ground and flight test data {(ground conditions or flight data as appropriate, and engine
parameters), obtained during engine transient testing, shall be analyzed to show that the engine will be free of any
adverse operating characteristics as a result of power lever position selection in any sequence at any rate. Adverse
operating characteristics include engine stall, surge, and ¢ngine limit exceedances, The analysis shall show
compliance, [AV/2407]

(AVV/1311) Flight Test. Flight tests, including go-around testing, shall be performed to show that engine transient
response and thrust stability are adequate to accomplish a successful go-around. [AV/2513]

(AVV/2033) Analysis. Flight test data (flight data and engine parameters), taken during 2 go-around mancuver,
shall be analyzed to confirm that the propulsion system transient response ensures a successfil go-around maneuver.
[AV/2513]

(AVV/1856) Ground Test. Ground tests, including aborted take-off tests, shall be performed to show that engine
transient response and thrust stability are adequate to accomplish a successful aborted take-off. [AV/2511]

(AVV/2044) Analysis. Ground test data (ground conditions and engine parameters), taken during an aborted take-
off maneuver, shail be analyzed to confirm that the propulsion system transient response ensures a successful
aborted take-off maneuver. [AV/2511]

(AVV/1314) Ground Test A ground test shail show that a means to accomplish a normal shutdown and meaos to
accomplish an emergency shutdown of each installed engine is provided on the flight deck, and that both shutdown
tnodes can be accomplished without damage to the engine. [AV/2409]

(AYV/2042) Analysis. Analysis of ground test data (ground conditions and engine parameters}) shall confirm that
the engine can be shut down by normal and emergency modes without darnage to the engine. [AV/2409]
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4. 325 Propulsion System Starting System

(AVV/6T1) Flight Test. Air Vehicle flight testing shall be accomplished to establish altitude and airspeed
envelopes for starter-assisted (crossbleed and APU) and for unassisted (windmilling) engine in-flight restarts. Test
points will be of a limited quantity because of the well-established database that exists for the CF6-80C2 engine in-
flight starting envelopes. [AV/2372]

(AVV/2026) Analysis. Test data (flight data and engine parameters} gathered during ¢ngine airstarts shall be
analyzed to confirm that successful engine starts can be accomplished within designated portions of the flight
envelope. [AVi2372]

(AVV/1330) Analysis. Analysis of supplier data for the COTS starter shall confirm that the starting system meets
more stringent commercizl starter duty cycle than the requirement for § consecutive starts on any engine with a

maxitum interval of 60 seconds between the completion of one cycle and the beginning of the next cycle.
[AV/2370]

4.1.3.2.6 Propulsion System Installation

(AVV/676) Ground Test. Ground testing shall be performed at prevailing warm weather test ambient
temperatures, in accordance with FAR Part 25.1043 and 25,1045 procedures with ¢ngines running and after engine
shutdown. [AV/2364)

(AVV/391) Flight Test. Flight testing shall be performed at prevailing warm weather test ambicnt temperatures, in
accordance with FAR Part 25,1043 and 25.1043 procedures, [AV/2364)

(AVV/2025) Analysis. The nacelle cooling system flight test data (flight data and nacelle temperature data), shall
be analyzed using the propulsion system ventilation system model. The nacelle cooling system ground test data
shall be analyzed using the propulsion system ventilation systern mode! and corrected to a 125 F ambient
temperature. Results of the analyses shall confirm compliance. {AV/2364]

4.1.3.2.7 Propulsion System Fire Protection

(AVV/1432) Ground Test. Ground test shall be conducted at the critical operating condition to measure agent
concentrations in the nacelle fire zone. [AV/2398]

{AVV/1433) Flight Test, Flight test shall be conducted at the critical nacelle compartment airflow condition to
measure agent concentrations in the nacelle fire zone. [AV/2398)

(AVV/2031) Analysis. Ground test and flight test data {(ground data or flight data as appropriate, and fire
extinguishing agent concentration} shall be analyzed to confirm that the discharge of the fire extinguishing agent in
cach propulsion system designated fire zone will provide an agent concentration capable of extinguishing fires in
that zone and of minimizing the probability of re-ignition of the engine fire. [AV/2398]

(AYV/1431) Flight Test. Flight tests shall be conducted to ensure that the propulsion system incorporates adequate
drain and vent system to drain flammable fluids from the appropriate areas of the propulsion system during in-flight
operation. A dyed water solution wil] be used as the test fluid. [AV/3063]

{AYV/2052) Analysis. The nacelle drainage ground test and flight test data shall be analyzed to confirm adequate
drainage of flammable fluids from the appropriate areas of the propulsion system (pvlon and nacelle) during ground
and flight operation. [AV/3063]

(AYV/1420) Ground Test. Ground tests shall be conducted to ensure that the propulsion system incorporates
adequate drain and vent system to drain flammable fluids from the appropriate areas of the propulsion system during
ground operation. A dyed water sohution will be used as the test fluid. [AV/3063]

(AVV/2453) Analysis. The verification results of all descendant requirements at the integration specification level
shall be cvaluated to confirm compliance. [AV/3061]
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4.1.3.3 Airframe

{AVV/1903) Lab Test. Enveloping external limit loads computed with new performance and mass data shall be
applied to the pylon structure. [AV/3068)]

(AVV/1858) Flight Test Flight testing shall be performed to acquire pylon structural loads data at critical design
conditions. [AV/3068]

(AVV/1306) Analysis. External loads for the airframe shall be conmputed with new performance and mass
propertics data. Updated internal loads shail be generated with an airframe level finite element model. These data
shall correlate the global structure deformation response of the airframe to existing C-5A and C-5B full scale test
data, pylon static test data and flight test data. The analysis shall verify the capability of structure in local areas with
deviations from static test experience and confinm compliance, [AV/3068, AV/3082, AV/3083, AV/3084]

{AVV/1306) Lab Test. Selected external ultimate loads computed with new performance and mass data shall be
applied to the pylon structure. [AV/3069, AV/3084)

(AVV/1904) Analysis. External loads for the airframe shall be computed with new performance and mass
properties data. Updated intemnal loads shall be generated with an airframe level finite element model, 1M
approved stress analysis methods shall compute apalytical margins of safety. These data shall correlate the global
structural response of the airframe to existing C-5A and C-5B full scale test data and pylon static test data. The
analysis shall verify the capability of structure in local areas with deviation from static test experience and confirm
compliance. [AV/3069, AV/I082, AV/3083, AV/3084]

(AVV/1657) Flight Test. Flight testing shall be performed to acquire acoustic loads and strain data at critical
design conditions and locations. [AV/307(0]

(AVV/1531) Analysis. A sonic fatigue analysis, incorporating flight test data, shall verify that the Air Vehicle
structure ts capable of withstanding sonic fatigue without deterioration that renders it unserviceable. This analysis
shall confirmn compliance. [AV/3070]

(AVV/1502) Ground Test. A ground vibration test shall be conducted on the Air Vehicle to determine the
frequencies and modes of vibration of the primary structure. Excitation points shall be limited to the wing and
engines. [AV/3073]

(AVV/1503) Flight Test, A, flight flutter test shall be conducted 1o demonstrate freedorn from flutter, and to
acquire the test data necessary to calculate the aircraft damping coefficient for ¢ritical flutter modes and for
significant dynamic response mode, up to the limit speed envelope. Selection of test conditions shall be based on
flutter analysis results. Excitation shall be induced by pilot control inputs. [AV/3073, AV/3092]

(AVV/1501) Analysis. An aeroeiastic stability analysis shall be conducted for an intact Air Vehicle, and also for
tailed pylon conditions. The analysis shall be correlated to the ground vibration test results, Re-analysis of
structure, conditions, and failures not affected by the engine and pylon modifications will not be performed. The
actoelastic stability analysis shall be validated by flight test data and shall confirm compliance. [AV/3073]

(AVV2482) Analysis. Data from the flight flutter testing shall be analyzed to demonstrate compliance with
aircraft structural damping requirements. [AVi3092]

(AVV/1479) Lab Test. Tailored repeated loads reflecting new performance and mass data shall be applied to pylon
structure for a minimum duration equivalent to 66,000 hours of design usage, or 2x the design service life
requirernent for new structure. {AV/3074]

{AVV/2461) Analysis. New airframe repeated loads shall be computed with new performance and mass data.
Anaiytical specira for selected airframe locations shall be derived from the new repeated loads. Crack initiation and
crack growth evaluations shall be correlated to existing full scale C-5A, C-5A Wing Modification, and C-5C
durabihity test data and pylon durability test data, thereby confirming compliance. [AV/3074]

{AYV/1907) Lab Test. Spectra generation methods shal] create analytical spectra for pylon repeated loads,
computed with new performance and mass data. After tailoring, these repeated loads shall be applied to pylon
structure with representative damage. [AV/3075]
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(AVV/1545) Analysis. New airframe repeated loads shall be computed with new performance and rass data.
Spectra generation methods shall create analytical spectra for selected airframe locations. Analysis of the pylon
structure shail include crack growth data from pylon structural testing. Crack growth methodology will compute
residual strength, crack growth data, and periodic inspection intervais (if required) to confirm compliance.
[AV/3075]

4.1.3.4 Utilities and Subsystems

4.1.3.4.1 Fuel Subsystem Requirements

(AVV/367) Ground Test Ground test shall be performed to measure engine fuel pump inlet flow rates, pressures,
and temperatures during ground operation with fuel tank boost pumps ON and OFF. Test data shall be used to
validate fuel system models. [AV/2418]

(AVV/1136) Flight Test. Flight test shall be performed to measure engine fuel pump iniet flow rates, pressures, and
temperatures during normal in-flight operation with fuel tank boost pumps ON and OFF. Test data shal] be used to
validate fuel system models. [AV/2418)]

(AVV/1680} Analysis. Ground and flight test data shall be used to validate fuel system flow models, The fuel
system shall be analyzed to confirm that the minimum required engine fuel inlet pressure is provided for each of the
following cases, throughout the ambient temperature and altitude envelope specified in Figure 3.1.9.1.1-1:

a. Dunng ground operation with fuel tank boost pumps ON and OFF;
b. During norma! in-fiight operation throughout the appropriate power range
c. Both boost pumnps in one main fuel tank feeding two engines operating with maximum fuel flow demand;

d. One boost pump operating in the associated cngine main fuel tank with the engine operating at maximum fuel
flow demand. [AV/2418]

{AVV/1278) Flight Test. Flight test shall be performed to measure engine fuel pump inlet flow rates, pressures, and
temperatures during hot weather flight operations. The test particulars are defined in FAR Part 25.961. Test data
shall be used to calibrate fuel system models. [AV/3050]

(AVV/1727) Analysis. Flight test data shall be analyzed to confimn compliznce to the ¢limb and cruise altitude
limits and assess the maximum climb and cruise aititudes during hot weather flight operations and other standard
conditions with the test particulars defined in FAR Part 25.961 and boost pumps OFF. [AV/3050]

(AVV/1733) Flight Test. Flight test shall be performed to measure APU fuel pump inlet pressures and
temperatures during in-flight operation. Test data shall be used to validate fuel system models. [AV/2324]

(AVV/1732) Ground Test. Ground test shall be performed to measure APU fue! pump inlet pressures and
teroperatures during ground operation. Test data shall be used to validate fuel system models. [AV/i2324]

(AVV/1135) Analysis. Ground and flight test data shall be used to validate fuel system flow models. The fuel
syster shall be analyzed to confirm that the minimum required APU fucl inlet pressure is provided during ground
and in-flight operation, througheut the ambient temperature and aititude envelope specified in Figure 3.1.9.1.1-1.
[AV/2324]

(AVV/1730)  Analysis. A stress analysis shall be performed to assess the changes in wing droop due ta Air Vehicle
modifications. An analysis shall then be performed to determine the changes in the expansion space due to the
increased wing droop, and confirm conpliance. [AV/2735)

(AVV/2061) Analysis. Engine supplier comtaminated fuel lab test results shall be analyzed to confirm compliance.
[AV/2405)

(AVV/1752} Analysis. APU supplicr contaminated fuel lab test results shall be analyzed to confirm compliance.
[AVi2405)

(AVV/1280) Lab Test. The engine supplier shall conduct Design Assurance Testing to the level of contamination
indicated in the requirement. [AV/3064)]
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(AVV/1454) Analysis. Analysis of engine supplier contaminated fuel [ab test results shall confirm compliance.
[AV/3064]

4.1.3.4.2 Landing Gear Subsystem (Not Used)
4,1.3.4.3 Hydraulics Subsystem Requirements

(AVV/830) Analysis. The TF-39 engine and the new engine performance decks shall be used to determine
bydraulic pump power in a thrust-normalized comparison between the two engines. This analysis shall confirm
compliance to power requirements for those conditions where the power output of the modified hydraulic system is
at least cquivalent to the power output on the baseline Air Vehicle for equivalent conditions. A hydraulic system
loads analysis and a review of demonstration resuits shall be performed to confirm compliance for conditions where
the modified hydraulic system power output is less than the baseline Air Vehicle's, as defined by the thrust-
normalized comparison. The baselme Air Vehicle hydraulic system loads shall be determined from C-5A/B design
and analysis reports. Analysis of the hydraulic purrg supplier qualification reports shall confirm the responsiveness
of the hydraulic pumps. [AV/2303)

(AVV/2470) Demonstration. A flight demonstration shall be performed 10 demonstrate the power output of the
modified hydraulic system for the conditions, identified by analysis, where the power output of the modified
hydraulic system is less than the power output on the baseline Air Vehicle for equivalent conditions, [AV/2303]

(AVV/110} Analysis. An analysis of the verification resnits of all descendant requirements at the integration
specification level shall be evaluated to confirm compliance. [AV/2304]

(AVV/1822) Analysis. Qualification test data of new and modified hydraulic components shall be analyzed to
confirm compatibility. [AV/2305)

(AVV/2411} Demonstration. Ground demonstration shall be performed to confirm that the hydraulic system
provides the functionality and indications at [east equivalent to the baseline Air Vehicle, [AV/2310]

(AVV/1888) Ground Test. Ground test shall be performed to measure engine-driven hydraulic pump inlet
pressurcs during ground operation. [AV/2312]

(AVV/1887) Flight Test. Flight test shall be performed to measure engine-driven hydraulic pump inlet pressures
during in-flight operation. {AV/2312)

(AVV/1825) Analysis. An analysis, correlated with ground test and flight test data, shall be performed to confirm
commpatibility between the bydraulic system and engine-driven hydraulic purmps. This analysis will consider
operation within the altitude-ternperature envelope defined in Figure 3.1.9.1.1-1, [AV/2312]

4.1.3.4.4 Environmental Control Subsystem Requirements

(AVYV/1574) Analysis. An analysis of the verification results of all descendant requirements at the integration
specification level shall be cvaluated to confirm compliance. [AV/2337]

4.1.3.4.4.1 Engine Bleed Air Subsystem

(AYV/1684) Analysis. A system analysis using a validated bleed air system mode! shall be used to determine the
pressure and temperature ranges of the air flow exiting downstream of the precooler for normal operation and single
component failure cases, The bleed air modet will be validated using lab test data and analysis from the engine bleed
air system supplier. Review of analytical results shall confirm compliance, [AV/2333)

(AVV/1682) Demonstration. The necessary indications, as defined by the Flight Station Working Group, shall be
demonstrated on the Air Vehicle on the ground. Review of demonstration results shall confirm compliance.
[AV/2335]

(AVV/i2412) Ground Test. Ground testing shall be performed to cotlect the required Air Vehicle bleed air systemn
data for steady-state systems analysis. Bleed air pressures and temperatures shall be measured during normal
operation. [AV/2584]
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{AVV/2418) Flight Test. Flight testing shall be perforied to collect the required Air Vehicle bleed air system data
for steady-state systerns analysis. Bleed air pressures and ternperatures shall be measured during eormal operation
at cntical flight conditions. [AV/2584)

{AVV/1687) Analysis. The validated steady-state analysis model for the Air Vehicle preumatic system shall be
used to show that the bleed air demands of the air conditioning, engine starting, actuation of thrust reversers, and
floor heat subsystems are satisfiad throughout the ground and flight cnvelope. The model will be validated using
ground and flight test data. The analysis will confirm compliance. [AV/2584]

(AVV/1688) Analysis. Bleed air subsystem installation drawings and design data shail be reviewed to confirm that
provisions for preventing chafing and excessive loads on adjacent components are incorporated. [AV/2347)

(AVV/1689) Ground Test. Ground testing shail be performed to collect the required engine bleed air system data
for a dynaiic systerns analysis. Ground testing shall include engine throttle transients and various bieed air system
configuration transitions (such as air conditioning systems from ON to OFF). [AV/2659)

{AYV/1874) Flight Test. Flight testing shail be performed to collect the required engine bleed air system data for a
dynamic systems analysis. Flight testing shall include engine throttle transients and various bleed air system
configuration transitions (such as air conditioning systems from ON to GFF} at varicus flight conditions,

[AV/2659]

(AVV/1882) Analysis. A dynamic analysis model, validated to ground and flight test data, shall be developed to
predict system stability. Test data and analytical model results shall be analyzed to confirm that the engine bleed gir
subsystem will not create any subsystem instabilities or inadvertent shutdown of an engine.  [AV/2659]

4.1.3.4.4.2 Cabin dir Conditioning Subsystem

(AVV/1876) Ground Test. Ground testing shall be performed to collect the required data to assess the dynamic
stability and performance of the environmental control system. Ground testing shail include engine throctle
transients, various bleed air systemn configuration transitions, changes in air conditioning system operating modes,
and APU bleed air conditions. [AV/2 667]

(AVV2435) Analysis. Analysis of the ground and flight test data shall verify that the modified environmental
contro! system is dynamically stable and provides each zone with air flow and air temperature control comparable to
the bascline Air Vehicle. The baseline performance of the environmental control system shall be based on analytical
models developed from the C-5A Program, with changes to reflect the baseline Air Vehicle configuration. Revicw
of the analytical results shal! confirm compliance. [AV/2667)]

(AVV/2420) Ground Test. Ground testing shall be performed to collect the required Air Vehicle bleed air system
data for steady-state systems analysis. [AV/2668]

(AVV/2419) Flight Test Flight testing shall be performed to collect the required Air Vehicle blecd air data for
steady-state systems analysis. [AV/2668)

(AVV/1694) Analysis. Engine bleed air flow supplied to the flow control valve interface shall be analyzed using
Adr Vehicle biced air system models to confirm that it meets or exceeds the airflow for the baseline Air Vehicie
duning similar ground and flight operations. The bleed air model shall be validated using ground and flight test data,
Bleed airflow shail be extrapolated to the comers of the ground and flight operational envelopes using the model.
The bascline performance of the bleed air system shall be determined by an analytical mode] of the baseline Air
Vehicle configuration, calibrated using available data from the C-5A and C-SB development programs. [AV/2668)

(AVV/1695) Ground Test. Ground testing shall be performed to collect the required Air Vehicle bleed air data for
steady-state systerns analysis. [AVi2897)

(AVV/1895) Analysis. APU bieed air flow supplied to the flow control valve interface shail be analyzed using Air
Vehicle bleed air system models to confirm that it meets of excecds the airflow for the baseline Air Vehicle during
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similar ground operations. The bleed air model shall be validated using ground test data, Bleed airflow shall be
exrapolated to the corners of the ground operational envelopes using the model. The baseline performance of the
bleed air system shall be determined by an analytical model of the baseline Air Vehicle configuration, calibrated
using available data from the C-5A and C-5B development programs. [AV/2897]

(AVV/2443) Ground Test. Ground testing shall be performed to collect the flow rate data for new and modified
avionics cooling systemns that draw their supply air from the flight station, crew relief compartment, or the troop
compartinent. [AV/3045]

(AVV/2344) Flight Test. Flight testing shall be performed to collect the flow rate data for new and modified
aviorucs cooling systems that draw their supply air from the flight station, crew relicf compartment, or the troop
compartment  [AV/3045]

(AYY/2423) Analysis. An analysis using an ECS cabin model shal] confirm compliance. The avionics cooling
system elements of the ECS cabin mode! shall be calibrated with ground and flight test data. The baseline
performance shali be determined by an analytical model of the baseline Air Vehicle configuration, calibrated using
available data from the C-5A and C-5B development programs. [AV/3045]

4.1.3.4.4.3 Equipment Cooling

(AVV/1698) Ground Test. Ground testing shall be performed at an ambient condition approaching a MIL-STD-
210A Hot Day to collect the required Air Vehicle avionics forced air cooling system temperature and pressure data
for use in a thermal analysis of the equipment cooling systems, [AV/2342)

(AVV/2421) Analysis. An analysis using a thermal model of the equipment, compartment, and related cooling
systems shail be performed to assess the avionics cooling system performance. The model will be validated using
ground test data. Review of anabytical results shall confirm compliance. [AV/2342]

(AVV/1699) Ground Test. Ground iesting shall be performed at an arnbient condition approaching worst case to
collect the required Air Vehicle avionics compartment temperature data for use in a therma! analysis of the
equipment environment.  [AV/2660]

(AVV/1896) Analysis. An anatysis using a thermal model of the equipment, compartment, and refated cooling
systerns shall be performed to assess the temperature environment, for 2 103°F ambient temperature using baseline
Alr Vehicle support equipment. The mode] will be validated using ground test data. Review of analytical results
shall confirm compliance. [AV/2660]

4.1.3.4.4.4 Cabin Pressurization

(AVV/1700} Flight Test. Flight testing shall be performed at pressure altitudes of 40,000 fect and above to collect
cabin pressure and pressure altitude data, with both air conditioning packs ON. [AV/2339]

(AVV/2441) Analysis. A cabin pressutization analysis, calibrated with flight test data, shall be performed to
confirm the pressurization capability of the Air Vehicle. [AV/i2339]

(AVV/1702) Flight Test. Flight testing shall be performed at pressure altitudes of 33,000 feet and abave to collect
cabin pressure and pressure altitude data, with one air conditionittg pack and the floor heating subsystem ON.
[AV/2340}

(AVV/2442) Analysis. A cabin pressurizatiou analysis, calibrated with flight test data, shall be petformed to
confirm the pressurization capability of the Air Vehicle. [AV/234(]

(AVV/1706) Demonstration, Flight demonstration shall be performed to demonstrate that the cabin pressurization
system provides the functionality and performance of the baseline system, Additional functionality, resulting from
the use of COTS equipment, shall also be demonstrated in flight. [AV/2669]

(AVY/1877) Analysis. An analysis of the verification of requirements at the integration specification level and
flight demonstration results shall confirm compliance. [AV/2669]

4.1.3.4.5 Equipment and Furnishings
4.1.3.4.5.1 Cargo Compartment Smoke Detection
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(AVV/1832) Analysis. Compliance shall be confirmed by an 2malysis of the smoke detector qualification or review
of the FAA letter granting approval to TSO-Cle, Type . [AV/2417]

(AVV/1833) Analysis. Engineering drawings shall be reviewed 1o confirm that the smoke detectors are installed in
the samc - sitions as the current detectors. Review of drawings shall confirm compliance. [AY/2594)

4.1.3.4.5.2 Lighting

(AVY/1831} Demonstration. Ground and flight demonstrations of the displays installed in the Air Vehicle shall be
conducted 10 show the effect of ambient tight on the display surface. A representative set of crew members will be
surveyed 1o confirm that the displays are tegible as installed in all lighting conditions, excluding NVIS operations.
.The demonstration will be considered successful if the results indicate that the displays are legible as installed
[AV2772]

(Overhead, Side and Curb} at all of the cargo floor tie-down and vehicle tie-down attaching points with the cargo
comparttnent empty and all Overhead, Side and Curb lights ON. [AV/3085]

(AVV/2472) Analysis. An analysis of the ground test data shall confirm compliance. {AV/3085]

(AVV/2447) Demonstration. Ground demonstration shall be performed to demonstrate that the cargo compartment
lighting system provides the same functionality of the baseline system. [AV/3051]

(AYV/2465) Ground Test. Ground test shall be performed to collect the cargo compariment lighting system
illumination pattern dats using the same locations and instrumentation thet was performed on the baseline Air
Vchicle, [AV/3051]

(AVV/2466) Arnalysis. An analysis of the ground test data shall include a <omparison of the modified illurmination
patterns with the bascline Air Vehicle. This analysis and the results of the demonstration shall confirm compliance.
[AVA051]

4.1.3.4.5.3 Night Vision Imaging (NVIS) Compatibility

(AVV/196T) Demonstration. A demonstration shall be conducted on the Air Vehicle while on the ground to show
that the baseline Air Vehicle's zonal lighting controls 2150 controls the lighting for new and modified flight station
equipment. [AV/3025]

(AVV/1834) Lab Test. Lab testing shall be performed in the Lighting Lab on all new or modified controls and
displays, with the exception ef the Embedded Diagnastic System display, per MIL-STD-3009 liphting first article
test procecure. The testing will be considered successful if the success criteria of MIL-STD-3009 are met by new
and modified individual flight station components. [AV/2909]

(AVV/1835) Lab Test. Laboratory testing shall be performed on &l new and modified RERP coutrol panels and
displays o determine uniformity and luminance levels, [AV/2924)

(AVV/2473} Ground Test. Ground test shall be performed to messure maxirmm luminance levels of al] new and
modified equipment edge lighting under dark ambient lighting conditions and daylight lighting conditions at various
brightness levels. [AV/2924)

(AVV72474) Analysis, Analysis of lab and ground test data sha) be performed to compare new and modified
equipment data to that of the bascline Air Veticle to confirm conpliznce with the requirement, [AV/2924]

4.1.3.4.6 Auxiliary Power System

[AV/2761]

(AVV/1738) Analysis. The FAA letter granting TSO-77a approval shall be reviewed to confirm compiiance,
[AV/2762]

(AVV/1739) Analysis. The verification resulty of all descendant requirements at the integration specification level
shall be evaluated to confirm compliance, [AV/2763]
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(AVV/1741) Ground Test. The APU shall be tested with various demands and various ambient conditions. The
test data will be used to validate the analytical models for the bleed ajr subsystem for APU operation. {AV/2322]

(AVV/1740) Analysis, Using ground test data for validation, the APU bleed air capability shall be analyzed by the
bleed air system model to confirm that an adequate supply of bleed air is available throughout the ground operating
cavelope. [AV/2322]

(AVV/1746} Flight Test. Flight test shall be performed to test APU in-flight starting and operation at selected
critical flight conditions, [AV/2575]

(AVV/1745) Apalysis. Analysis of flight test data shall detcrmine the corners of the APU in-flight starting and
operating envelope. Review of analytical results shall confirm compliance. [AV/2575]

(AW/IMZ) Flight Test. Flight test shail be performed to determine the in-flight main engine starter assist
capability using APU bleed air. [AV/3060]

(AVV/2467) Analysis. Analysis of flight test data shall determine the corners of the APU in-flight main engine
starter assist envelope. Review of analytical results shall confirm compliance. [AV/3060]

(AVV/2414) Analysis. A system analysis using 2 validated bleed air system model shall be used to determine the
pressure and temperature ranges of the air flow exiting the APU. Review of analytical results shall confirm
compliance. The bieed air model will be validated using lab test data and analysis from the APU supplier.
[AV/2604]

(AVV/2416) Analysis. A system analysis using a validated bleed air system model shal] be used to determine the
heat content at the floor heat control valve interface. The bleed air model shal! be calibrated using lab test data and
analysis from the APU supplier. The analysis shall be for ground operation on a cold day as defined in Figure
3.1.9.11. [AV/2606]

(AVV/1751) Demonstration. The necessary system controls and operating status indications, as defined by the
Flight Station Working Group, shall be demonstrated on the Air Vehicle. Review of demonstration results shail
confirm compliance. [AV/2764)

(AVV/1754) Analysis. An analysis of the verification results of all descendant requirements at the integration
specification level shall be evaluated to confirm compliance. [AV/2738)

(AVV/2436) Ground Test. Ground test shall be conducted to determine the APU fire extinguishing agent
concentration, as a function of time, in various locations of the APU compartment. The ground test plan shall
consider the sequence of events leading up to the initiation of agent discharge. Tests shall include critical ambient
temperature conditions as defined in Figure 3.1.9.1.1-1. [AV/3052]

(AVV/1755) Flight Test. Flight test shall be conducted under the critical ventilating airflow conditions to
determine the APUS fire cxtinguishing agent concentration, s a function of time, int various locations of the APU
compartment. The flight test plan shall consider the sequence of events leading up to the initiation of agent
discharge. [AV/3052]

{AVV/2437) Analysis. Ground and flight test data shall be analyzed to evaluate the fire extinguishing agent
cencentration, as a function of time, in the des; gnated fire zone relative to the appropriate standard for the fire
extinguishing agent. Analysis shall confirm compliance. Instrumentation, instrumentation location definition,
analysis support, and test recommendations will be provided by an established fire extinguishing system supplier.
[AV/3052]

(AVV/1813) Analysis. An analysis of the verification results of all descendant requirements at the integration
specification level shall be evaluated to confirm coupliance. [AV/2703]

4.1.3.4.7 Flight Controls Subsystem Requirements
4.1.3.4.7.1 Mechanical Characteristics

{AVV/2383) Flight Test. Flight tests shall be conductad at both forward and afl centers of gravity at heavy and
light weights. Control surface deflections will be measured during critical flight maneuvers that produce the highest
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flight control system dernands for the clean, takeoff, and fanding configurations with SAS ON. The test matrix will
include critical flight conditions within the permissible flight envelope. [AV/2656]

(AVV/2483) Ground Test. A no-load groum test shall be performed where contro surface deflections will be
measured. [AV/2656)

(AVV/1720) Analysis. Anpalyses using stability and control data that have beeg updated to reflect wind tunne] test
results, hydraulics system lab test data, and predicted AFCS performance shall be conducted to provide an initial
cveluation of flight controt System capability prior to flight testing. Stability and control analyses using flight test

{AVV/1721) Flight Test. Flight tests shall be conducted at both forward and aft centers of gravity at heavy and
 light weights, These tests will be conducted for the clean, takeoff, and landing configurations. Controf deflections

taken from the service flight covelope. [AV/2557]

(AVV/238]) Analysis. A systems analysis combined with simulation analyscs using updated aerodynamic models
will provide an initiai evaluation of the performance of the artificial stability systems for critical points acToas the
service flight envelope. These analyses will be used to show compliance with this requirement. (AV/2557]

(AVV/1722) Flight Test. Flight tests shall be conducted at both forward and aft centers of gravity at heavy and
light weights. SAS will be OFF for these tests. Adleron, elevator, and rudder surface deflections will be input to
induce oscillations for flight control System cvaluation for the clean, takeoff, and landing configurations. The Air
Vehicle damping will be measured. The test matrix will include critical flight conditions within the service flight
cnvelope as defined in Appendix D. [AV/2658]

(AVY/2384) Analysis. Analysis using stability and contro] data updated to reflect wind tunnel test results and
flight contro! system performance predictions shall be conducted for eritical points in the flight envelope to provide
an initial evaluation of handling qualities following SAS system failures with 3 probability greater than 10 faitures
per flight hour. Stability and control anaiyses of flight test data shall be conducted, using available C-5A data for
comparnison, to confirm compliance. [AV/2658)

(AVV/1865) Analysis. An analysis of the verification results of all descendant requirements at the integration
specification level shall be evaluated to confirm compliance, [AV/2960]

(AVV/1537) Analyses. Apalyses. Analyses of the ALDCS and AFCS controi surface deflection requirements and
a comparison of those hinge moments with the available system power shall provide an initial estimate of these
systems capability to withstand the expected loads across the permissible flight envelope. This flight envelope will
include ¢ritical areas of the permussible flight envelope. A Ccomparison against these initial analyses with flight test
data will confirm compliance, [AV/2470)

(AVV/1538) Flight Test. Flight testing of the ALDCS and AFCS shall be conducted at high and low speed at both

a forward and aft centers of gravity, This testing will cover critical areas of the permissible {light envelope. SAS
will be ON for all testing. [AV2470)

(AVV/1815) Demonstration, In-flight demonstrations shail be performed to show functionslity of slat position
dication during critical flight conditions. [AV/2705]

(AVV/1872) Analysis. The in~flight demonstration results and the verification results of all descendant
requircments at the integration specification level shall be evaluated to confirm compliance. [AV/2705]

4.1.34.7.2 ALDCS

(AVV/2382) Flight Test. Flight tests shall be conducted at both forvard and aft centers of gravity at beavy and

light weights. Configurations inctuding cnise, takeoff, and landing will be evaluated. Control inputs will be made

to evajuate the ALDCS function in codjunction with control inputs. The test matrix will include critical points taken
" frem the permissible flight envelope as defined in Appendix D. [AV/2611)

ALDCS. [AV/2611]
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(AVV/1724) Analysis. Analyses using updated stiffoess and mass data shail be used to develop mutial system
madification. ALDCS models shall then be further updated as required, using ground vibration test and stroctural
mode interaction test data from ground testing. Flight test data shail then be analyzed to confirm compliance.
[AV22611]

4.1.3.4.7.3 Directional Control

(AVV/2385) Flight Test. Flight tests shall be conducted at an aft center of gravity. These tests will be conducted
for ail takeoff configurations. Contro] surface deflections, control forces, and aircraft performance shall be
measured. The test matrix will include critical flight conditions within the flight envelope as defined in Appendix
D. The conditions for this test will include:

‘a. The most critical engine inoperative;

b. The remaining engines producing take-of¥ thrust at all speeds;

¢. The lightest normal take-off weight;

d. With trim settings normally cmployed in a symmetric thrust take-off:

e. Bank angle not greater than 5 degrees. [AV/2690)

(AVV/1725) Analysis. Analyses using stability and control data updated to reflect wind tumnel test results and
manufacturer supplied cngine decks shall be conducted at critical points in the flight envelope to provide an initia}
estimate of the Air Vehicle stability and control characteristics following a sudden engine failure. Analyses of
flight test data shall be conducted to confirm compliance. [AV/2690)

(AVV/1726) Analysis. Analyses using stability and control data updatcd to reflect wind tunnel test results and
manufacturer supplied engine decks shall be conducted to provide an initial estimate of the Air Vehicle stability and
control characteristics following failure of the two most critical engines. Analyses of the flight test data shall be
conducted to verify the ability of the Air Vehicle to make 15 degree heading changes in both directions, or heading
changes as limited by pedal fotce, to confirm compliance. [AV/2652]

this test will include:

a. The two most critical engines will be simmulated gs failed by shutting down the critical outboard engine with the
remaining engine at flight idle thrust;

b. The remaining engines producing maximum continuous power;

¢. Speed equal to 1.4V for the flap configuration producing the most favorable climb, {AV/2692})

(AW/I?SQ) _ Flight Test  Flight tests shall be conducted at the most forward center of gravity to evaluate the Air
takeoff configuration with the flaps in the most favorable climb configuration. Control forces, control surface

deflections and Air Vehicle performance shall be measured. The test matrix will include critical flight conditions
within the flight envelope defined in Appendix D. The conditions for this test will include:

8. The two most critical engines will be simulated as failed by shutting down the critical outboard engine with the
remaining engine at flight idle thrust;

b. The remaining engines Producing maximum contimuous power:

¢. Speed equal to 1.4V for the flap configuration producing the most favorable chimb, [AV/2691]

(AVV/2386) Analysis. Analyses using stability and control data updated to reflect wind tunnel test results and
manufacturer supplied engine dacks shall be conducted to Provide an initial estimate of the Air Vehicle stability and
control characteristics following failure of the two most critical engines.  Analyses of the flight test data shall be

Lnemudadmmismuyh
statement on the tle page of this document
67



LGOOERO181
27 February 2002

conducted to verify the ability of the Air Vehicle to make 20 degree banked turns in both directions, to confirm
compliance. [AV/2691]

manufacturer supplied engine decks shall be conducted to provide an initial estimate of the Air Vehicle's trim
capability following failure of the critical engine. Analyses of the flight test data shall be conducted to verify the
Alr Vehicle's ability to trim following 2 critical engine failure, to confirm compliance. [AV/2693)

(AVV/2388) Flight Test. Flight tests shall be conducted at the critical 2@ center of gravity and light weight. These

tests will be conducted in the clean configuration. Contro} forces, control surface deflections and Air Vehicle

performance shall be measured. The test matrix will include critical flight conditions within the operational flight
-envelope as defined in Appendix D. The conditions for this test will include:

1. The most critical engine inoperative;

b. The remaining engines producing maximum continuous power;
c. Bank angle not greater than 5 degrees;

d. SASON. [AV/2693]

a. The climb speed, configuration and power required for the purpose of establishing the rate of climb;
b. The most unfavorabie center of gravity;

¢. The weight at which the two-engine-inoperative ratz of climb in feet per minute is equal to at least 0.013Vy, at
an altitude of 5,000 feet;

d Lending gear retracted;
€. Wing flaps in the most favorable position;

(AVV/2392) Flight Test, Flight tests shall be conducted at an aft center of gravity, Simlated engine-failure tests
will be conductad for all takeoff configurations. Control forces, contrpl surface deflections and Air Vehicle

a. Rudder force shall not exceed 180 pounds:
b. Throttle adjustments on the remaining engines arc not allowed;

¢. Exceptional skill, strength or alertness on the part of the pilat to prevent a change in heading in excess of 20
degrees before recovery is complete is not required. [AV/2695 ]

flight test data shall be conducted 1o deternine the Air Vehicle minimmim contro] speed following a sudden failure of
the critical engine, to confirm compliance. [AV/2695]

(AVYV/1764} Analysis. Analyses using stability and control dats updated to reflect wind tunne! test results shall be
conducted to provide an initial estimate of the Ajr Vehicle's air minimum cogtrol speed, Ve, prior to flight test.
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Analyses of the flight test data shall be conducted to determine the telationship of the Air Vehicle's air minirmm
control speed to V, , to confirm compliance. [AV/2696]

(AVV/2390) Flight Test. Flight tests shall be conducted at the critical aft center of gravity. Simulated engine-
failure tests will be conducted for all takeoff configurations. Coutrol forces, control surface deflections and Air
Vehicle performance shall be measured. The test matrix will include critical flight conditions within the operational
flight envelope as defined in Appendix D. [AV/2696] :

(AVV/2357) Flight Test. Flight tests shall be conducted at both forward and aft centers of gravity at heavy and
light weights. These tests will be conducted for all applicable landing configurations. SAS will be on for these tests.
Flight testing of this system will be conducted using a build up method to validate the system's capability. The test
matrix will include the critical points taken from the operationat flight envelope. [AV/2653]

(AVV/2475) Lab Test. The autoland system capability and repeatability will be tested prior to flight test using hoth
engineening and maaned simulations. [AV/2653)

(AVV/1812) Analysis. Analyses of simulation and flight test data will be used to confirm conpliance. [AV/2653)
4.1.3.4.7.4 Requirements for Full Power Systems

(AVV/1770) Analysis. Analyses of wind tunnel test revised stablity and control data, hydraulic system
performance data, and simulation skall provide an estimate of the Air Vehicle controllability with the loss of one
hydraulic system at critical points in the flight envelope. This analysis will confirm compliance. [AV/2697]

(AVV/1778) Analysis. Analyses using stability and control data updated to reflect measured hydraulic system
performance, and simulation models validated by flight test shall be conducted at <ritical points in the permissible
flight envelope 1o confirm the Air Vehicle's controllability with the loss of two hydraulic systems. [AV/2700]

{AVV/2405) Demonstration. A demonstration will be conducted to verify these characteristics at representative
points in the permissible flight envelope to provide substantiation. [AV/2700]

(AVV/1783) Analysis. Analyses using stability and control data updated to reflect measured hydraulic system
performance, and sirmilation models validated by flight test shail be conducted at eritical points in the permissible
flight envelope to determine the Air Vehicle's controllability fellowing the failure of all engines, [AV/2699]

(AVV/1395) Flight Test. Flight tests shall be conducted at the maost forward center of gravity at maximmm level
speed.  One hydraulic system will be failed and a 1.5-g maneuver will be performed. Colurmn forces will be
measured. The test matrix will include critical flight conditions within the permissible flight envelope. [AV/2707]

(AYV/1807) Analysis. Analyses using stability and control data updated to reflect wind tunnel test results,
hydraulic system performance data, and simulation shall be conducted 1o provide an initial estimate of the Air
Vehicle capability to achieve 1.5-g at maximum level flight speed at sca level with the loss of one hydraulic system.
Analyses of flight test data shall be conducted to confirm compliance. [AV/2707]

(AVVi2393} Flight Test. Flight testing shall be conducted on the Air Vehicle at a nominal takeoff weight, |anding
ona representative day on a runway with a known RCR less than 23, The most critical hydraulic system will be
shut down during this test, and the elevator control force will be trimmed to within 5 Ibs at 1.4VS for the landing
configuration. The Air Vehicle will be in the PA configuration, Rudder contrel forces will be measured during this
test. The test matrix will include critical fight conditions within the operational flight envelope. [AV/2710]

(AVV/1808} Analysis. Analyses using stability and cootrol data updated to reflect wind tunnel test results,
bydraulic system performance data, and simulation shall be conducted to provide an estimate of the Air Vehicle's
capability to land with a 90-degree crosswind component of at least the same as the baseline Air Vehicle, as defined
in Appendix D, for the landing configuration with a snow packed and ice covered runway. Analyses of flight test
data shall be conducted to confirm compliance. [AV/2710]

(AVVi2394) Flight Test. Flight tests shall be conducted at the most forward center of gravity at 1.4V for the
landing configuration, in configuration PA. The most critical hydraulic system will be failed and a landing will be
performed with the elevator contmol force initially trimmed to within 5 pounds of zero. Columm forees required
dunng landing, and Air Vehicle performance, will be measured. The test matrix will include critical flight
conditions within the operational flight envelope. [AV/2708]
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(AVV/1810) Analysis. Analyses using stability and control data updated to reflect wind tunnel test results,
hydraulic system performance data, and simulation shal! be conducted to provide an initial estimate of the Air
Vehicle to land with the loss of one hydraulic system.,  Analyses of flight test data shall be conducted to confirm
compliance. [AV/2708]

(AVV/2407) Flight Test. Flight tests shall be conducted at the most aft center of gravity at 1.4V for the landing
configuratiott and 1n configuration PA., The primary directional trim system will be failed and a simulated go
around with the most critical engine inoperative and the remaining engine powers at NRT will be performed with
the elevator control force initially trimmed to within 5 Ibs of zero. Colurm forces, engine power, and rudder
deflection required to trim during simulated go-around and Air Vehicle performance will be measured. The test
matrix will include critical flight conditions within the service flight envelope, [AV/2706]

(AVV/2406) Analysis. Analyses using stability and control data updated te reflect wind tunnel test results and
manufacturer supplied engine decks shall be conducted to provide an initial stimate of the Air Vehicle trim
capability following a failure of the critical engine using the secondary dircctional trim system.  Analyses of the
flight test date shall be conducted to verify that the Air Vehicle can be trimmed following failure of the critical
engine with the others at normal rated thrust, to confirm compliance. [AV/2706)

4.1.3.4.8 Electrical Subsystem Requirements

(AVV/S3) Analysis. The verification results of all descendant requirements at the integration specification leve!
shall be evaluated to confirm compliance. [AV/2765]

(AVV/551) Analysis. An Electrical Power load analysis, containing the data and operating states defined in MIL-
E-7016, shall be performed to show that the Air Vehicle electrical power subsystem provides AC and DC power ata
sufficient capacity to power all existing, new, and modified systems and equiprnent. The analysis shall confirm
compliance. [AV/1092]

{AVV/2455} Analysis. The verification results of all descendant requirerents at the integration specification level
shall be evaluated to confirm compliance. [AV/3065]

(AVV/2456) Demonstration. The necessary system contrals and operating status indications, as defined by the
Flight Station Working Group, shall be demonstrated on the Air Vehicle on the ground. Review of demonstration
results shall confinm compliance. [AV/3066]

(AVV/553) Anaiysis. An analysis shall be performed using the generating system qualification test data to confirm
that each generator is capable of supplying a minimum of 540A single-phase line-to-neutral short circuit cuzrent and
540A/phase for 2 3-phase fault current for 5 seconds to the load bus at normal IDG inlet oil temperatures (28-
285°F). The analysis shall also confirm that the maximum fault current from ¢ach generator is limited to
76GA/phase of rated current at the load bus. [AV/2585)

(AVV/980) Analysis. An Electrical Power load analysis, containing the data and operating states defined in MIL-
E-7016, shall be performed to show that each Air Vehicle auxiliary power unit {APU) generator provides sufficient
capacity to allow self-sufficient ground operation, and to allow continued safe fight and landing in the event of a
failure of all engine-driven electrical generators. Ground test datz shall be analyzed to validate the Electrical Power
load analysis. This analysis shall confirm compliance. [AV/2589)

(AVV/1889) Ground Test. Ground testing shall be performed to collect the required APU electrical loads data
representing ground and flight operations, to validate the electrical load analysis. [AV/2589]

(AVV/1891) Analysis. The vendors qualification test report shall be reviewed to confirm compliance with AC
characteristics specified in MIL-STD-704C. [AV/2321]

4.1.3.5 Avionics

4.1.3.5.1 Avionics Subsystem And Avionics Integration Requirements

{AVV/1653) Lab Tast. Baseline Air Vehicle Avionics functions (as defined by the most recent AMP PIDS} shall
be confirmed using a tailored version of the most recent AMP SIL Test Plan to be approved by the customer.
[AV/2942)
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(AYV/1976) Ground Test. Baseline Air Vehicle Avionics functions shall be ground tested using a tailored version
of the most recent AMP Ground Test TISs and applicable Functional Test Procedures. [AV/2942]

{AVV/1977) Flight Test. Baseline Air Vehicle Avionics functions shall be flight tested using a tailored version of
the most recent AMP Flight Test TISs and applicable Functional Test Procedures. [AV/2942]

(AVV/1978) Analysis. Results from the Systern Integration Lab tests shall be compared to the original AMP
results from the same subset of tests. Results from the Ground Tests shall be compared to the original AMP results
from the same subset of tests. Results from the Flight Tests shall be cornpared to the original AMP results from the

{(AVV/80) Analysis. Drawings, software documentation and interface control documentation shal] be reviewed and
compared 1o the basetine Air Vehicle's avionics architecture to show compliance. [AV/1082]

(AVV/1982) Lab Test. Inthe System Integration Lab, tests at the Air Vehicle level shall be performed in which a
randomiy-selected sample of 20% of all cockpit informatien for new and modified systems shall be simulated to
show that information necessary for operation of the Air Vehicle for new and modified subsystems are processed
and displayed consistent with baseline Air Vehicle processing and displays. These tests will include fault insertion.
[AV/2972]

(AVV/2424) Lab Test. The verification results of all descendant requirernents at the integration specification level
that are verified by lab test shall be evaluated to ensure verification, by lab test, of the parent requirement in this
specification. [AV/2972)

(AVV/1983) Ground Test. Ground tests shal! be performed in which a selected sample of 5% of all cockpit
information for new and modified systems shall be simulated to show that information necessary for operation of the

processmg and displays. [AV/2972]
4.1.3.5.2 Cautions, Warnings, and Advisories

{AVV/2468} Demonstration. A demonstration shall be performed where appiicable on the Air Vehicle while on
the ground 1o show that the applicable annunciations on the anmunciagon panel that were located at the pilot/copilot
center consele are incorporated in the CWA system MFDU annunciation, [AV/3078]

{AVV/2469) Lab Test. A lab test shall be performed in the SIL to show that all annunciations on the annuneciation
panel that were located at the pilet/copilot center console are incorporated in the CWA system MFDU annunciation,
[AV/3078)

(AVV/1854) Demonstration. A demonstration shall be performed on the Air Vehicle while on the ground to show
that new and modified engine displays and CWA datz associated with modified systems are locatable by pilot
selection in an arca consistent with the engine instrument location in the baseline Air Vehicle. [AV/3012]

(AVV/1961) Lab Test. Requirements-based software testing shall be performed in which faults are inserted into
the system to represent each single-point failure in the avionics systern. The tests will show that the CW A function
is fail-operational for any single-point failure in the avionics systerm. [AV/3015]

(AVV/1989) Analysis. The ground test results shal] be analyzed to confirm that the CWA function is fail-
operational for any single point failure. [AV/3019]

{AVV/1768) Analysis. A System Safety Analysis (SSA), and an FMEA (for new and wodified equipment only),
shall be performed to provide analytical evidence verifying the caution and display system during failures of new
and modified cquipmcnt. The levei of detail of the analyses will be dependent on the classification of the failure
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condition'hazard from the Functional Hazard Assessment (FHA), the degree of integration, and the complexity of
the system implementation. The analyses will provide the necessary assurance that all relevant failure
conditions/hazards have been identified and that al] significant combinations of failures that could result in these
faiture conditions/hazards have been considered. When applicable, the SSA will include an analysis of data obtained
during the lab, ground and flight test of the new and modified components on the Air Vehicle, [AV/2786]

(AVV/1922) Analysis. The list of mission-critical and safety-critical functions and the software, and the lab and
ground test results shall be analyzed to confirm that the CWA subsystem alerts the operator to any change for new
and modified subsystems in performance of 2 mission-critical or safety-critical function it & clear and timely
manner. [AV/3006]

(AVV/1774) Lab Test. A test shall be performed in the System Integration Lab to messure the latency between the
onset of the CWA condition and the display of the CWA. This test shal be performed for all safety critical and
mission critical CWA. [AV/3006]

(AVV/1775) Ground Test. A test shall be performed oo the Air Vehicle while on the ground to measure the
latency between the onset of the CW A coodition and the display of the CWA. This test shall be performed for a
subset of safety critical and mission critical CWA, {AV/3006]

4.1.3.5.3 Controls and Displays

(AVV/1951) Demonstration, A demonstration shali be performed in the Systems Integration Lab to show that new
and modified display formats are selectable on any pilot, copilot, flight engineer, and navigator MFDU. [AV/3009)

(AVV/1955) Demonstration. A demonstration shall be performed on the Air Vehicle while on the ground to show
that primary flight data, navigation data, status, and mode annunciations are locatable in the pilot's and copilot's
primary fields of view. {AV/3013]

(AVV/1957) Demonstration. A demonstration shall be performed in the Systems Integration Lab to show that all
required engine information as specified in applicable sections of FAR 25,1305 is displayed within a contiguous,
single display area. [AV/3015]

(AVV/1975) Ground Test. The propulsion system cockpit displays shall be operated to show that they meet the
applicable requirements of FAR Part 25.1305, Powerplant Instruments. [AV/3015]

(AVV/836) Analysis, The requirements of FAR Part 25.1305, Powerplant Instruments, shall be examined and
compared to the propulsion systemn cockpit displays to confirm that the displays conform to FAR Part 25.1305,
Ground test data and lab data shall be analyzed to confirm that displayed parameters are within expected ranges.
[AV/3015]

(AVV/1990) Analysis. The Functional Hazard Assessment and Failure Modes and Effacts Analysis shall be used
to confirm that no single point failure introduced by Air Vehicle modifications prevents safety-critical information
from being viewed by both pilots. [AV/3016)]

(AVV/217) Analysis, An analysis shall be performed to identify all new, modified, or relocated displays. An

using these displays, as well as the required position of the operating personne! which allows him/her to derive the
necessary information from the display. This analysis will be used to determine whether the operator can adequately
read the display without assuming an uncomfortable, awkward or unsafe position. Hazard analysis will be
referenced to determine potential hazards that exist in the ares surtounding the display. The analysis will be
considered successtul if it concludes that all new and modified displays can be used by the operator as necessary to
accomplish the required tasks for which they were designed. These tasks are determined to be accomplishable
without placing the operator in uncomfortable or awkward positions, or exposing him/her to hazardous conditions.
"Awkward or uncomfortable position” is defined as a position that is not casily accommodated by the normal
movement range of the human bedy, or a position that causes undue fatigue. [AV/1227)

(AVV/2430) Analysis. An analysis shall be performed to identify all new, modified, or relocated maintenance-
related displays. Ao analysis shall also be performed to determine the degree of accuracy necessary for
accomplishing maintenance-tasks using these displays, as well a5 the required position of the maintenance personnel
which allows himvher to derive the necessary information from the display. This analysis will be used to determine
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whether the maintainer can adequately read the display without assuming an uncomfortable, awkward or unsafe
position. Hazard analysis will be referenced to determine potential hazards that exist in the area surrounding the
display. The analysis will be considered successful if it cancludes that all new and modified maintenance related
displays can be used as necessary to accomplish the required maintenance tasks for which they were designed.
Thesc tasks are determined to be accomplishable without placing the maintainer in uncomfortable or awkward
positions, or exposing him/her to hazardous conditions. "Awkward or uncomfortable position” is defined as a
position that is not easily accommodated by the normal movement range of the hurman body, or a position that
causes undue fatigue. {AV/1227)

(AVV/238) Amalysis, Functional analysis shall be conducted to determine the fimctional relationships between
new, medified, and relocated controls and displays. This analysis will be used to determine the desired control
display grouping. Grouping will be accomplished using MIL-STD-1472 para. 5.1.2 as a guide. Analysis oof
aircraft drawings shall be conducted to determine that the control/display grouping identified by the functional
analysis has been implemented in the design. The analysis will be considered successful if it concludes that MIL-
STD-1472 para. 5.1.2 guidelines have been applied to the design to the extent possible to ensure adequate
control/display relationships. Functional relationships have been identified and preserved in the desipn.
Functionally related controls and displays are located close to each other, arranged in functional groups, and marked
to emphasize the grouping. Exceptions witl be made where: functional grouping is compromised to maintain
location for transfer of training purposes, space does not allow collocation, or markings did not exist in the aircraft
design prior to RERP. [AV/2902]

(AVV/1945) Demonstration. Demonstration shall be conducted with the Air Vehicle on the ground wherein
operators attired in cold weather clothing operates the new and modifiad controls and displays required for Air
Vehicle start-up. Univariate demonstration will be conducted for each anthropormetric variable identified in Table
3.8-1. Demonstration will consist of testing each anthropometric variable (identified in Table 3.8-1) using test
subjects seated in each crew station position to determine their ability to reach new, modified, and relocated crew
station controls identified by the analysis, while attired in cold weather clothing, seated with the restraint harness
unlocked, within the limits of the cockpit equipment that is not modified by the C-5 RERP program. The
demonstration will be considered successful if an operator attired in cold weather clothing gear can:

a) See all new and modified controls and displays required for start-up
b) Reach all new and modified controls required for Air Vehicle start-up

¢) Actuate all new and modified controls required for Air Vehicle start-up throughout their full actuation range. A
tool may be used to accomplish this objective. This tocls will be deemed acceptable if it has been chosen from the
current manifest of tools available within the Air Force and does not require the procurement of a unique tool.
[AV/2910]

4.1.4 (Not Applicable)

4.1.5 Reliability Requirements

(AVV/136) Analysis. Verification of compliance with the MTBF requirement in section 3 shall be shown by
analysis using the assumptions, conditions, and allocations in Appendix A. The analysis shall be periodically
updated to reflect equipment selections and failure data gathered during supplier/LM Aero/USAF testing, including
QT&E/QOT&E through dedicated QOT&E. [AV/1125]

4.1.6 Maintainability And Maintenance Concept Requirements

(AVV/1643) Demonstration. Demonstration of the C-5 RERP system, in conjunction with other flight and
maintenance demonstrations shall be performed to support the ground test. [AV/1226)]

(AVV/901) Ground Test. Testing of selected new and modified C-5 RERP maintainer interfaces shall be
conducted through the use of subjective surveys designed to measure maintainer acceptance of functionality. The
selected maintainer interfaces shall be documented in the Maintainability Demonstration Plan. The test wiil be
considered successful if it indicates that a majority of the maintainers surveyed concur that the new and maodified C-
5 RERP interfaces are optimized as defined by the questionnaire. The questionnaires will include questions
regarding the Iikelihood of the maintainer to make mistakes using this interface. [AV/1226]

Useand!adisdosureismvomedbym
statement on the titla paga of this document
73



LGOOEROD181
27 February 2002

(AVV/2397) Analysis. An analysis of all ground test data sha]l be perforined to confirm compliance with the
requirement. [AV/1226)

(AVV/902) Analysis. A functional analysis shall be conducted to determine where in the maintenance of the Air
Vehicle repetitive maintainer tasks exist. An analysis shall be conducted to confirm that these tasks have been
minimized, either by the application of automation or the reduction of steps to accomplish the task. A repetitive task
Is defined as a task that must be accomplished three or more times consecutively. Such tasks will be considered

maintainer interfaces for the cases specified in Table 3.1.6-1. [AV/2906]

(AVV/1644) Demonstration. Univariate demonstration shall be conducted for each anthropometric variable
identified in Table 3.1.6-1. Where analysis is considered marginal or inconclusive, or demonstration is considered
more cost effective, demonstration will be used to verify the requirernent.  Demonstration will consist of testing
¢ach anthropometric variable (identified in Table 3.1.6-1) using test subjects positioned as necessary to do the task at
hand to determine their ability to reach new, modified, and relocated equipment, within the limits of the C-5
equipment that is not modified by the C-5 RERP programn.  The verification will be considered successful if the
analysis and demonstration results indicate:

New, modified, and relocated equipment components are reachable for each mode] specified in Table 3.1.6-1, within
the lirnits of the equipment that is not medified by the C-5 RERP prograrn.

Test subjects can reach new, modified, and reiocated equipment for the specified anthropometric variables.
[AV/2906]

(AVV/2319) Inspection. Inspection of new and modified LR Us shall be performed to confirm that the correct
labeling is present. The labels for new and modified itetms weighing between 38 and 64 pounds (inclusive) will
specify two person lift. The labels for new and modified items weighing more than 64 pounds will specify
mechanical lift. (AV/2904)

(AVV/2361) Analysis. Analysis of new and modified LRUs shail be performed to confirm compliance regarding
handles and grasp areas. The analysis shall be considered successful if the results indicate that the LRUs provide
two handles or grasp areas that can be used for the removal and replacement of the LRU. For verification, "grasp
area” is defined as a region of the LRU surface that can support the weight of the LRU by which the LRU can be
lifted without damaging the LRU or exposing the operator to a hazard, [AV/2939]

(AVV/2360) Anaiysis. Analysis shall be conducted to determine tasks that are marginal with regard to
maintainability in biological/chemical warfare ensembles. This analysis considers only thru-flight inspections
identified by Appendix E, section F3 2.1 (including changes required by Air Vehicle modifications), including the
replenishment of safety critical fluids and gaseous charge pressurization. [AV/2182]

{AVV/1079) Demonstration For the limited subset of tasks defined by the analysis, demonstrations shall be
conducted with the Air Vehicle on the ground, wherein a typical maintainer attired in biological/chemical warfare
ensembles maintains equipment associated with the identified tasks. Univariate demonstration will be conducted for
each anthropometric variable identified in Table 3.1.6-1. Demonstration will consist of testing each anthropometric

(AVV/2362) Analysis. Analysis shall be conducted to determine maintainability tasks that are necessary in an
arctic gear environment. This analysis considers only thru-flight inspections identified by Appendix E, section
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E3.2.1 (including changes required by Air Vehicle maodifications), including the replenishment of safety critical
fluids and gaseous charge pressurization, (AV/2191]

(AVV/1080) Demonstration. For the limited subset of tasks defined by the analysis, demonstrations shail be
conducted with the Air Vehicle on the ground, wherein a typical maintainer attired in cold weather clothing
maintains equipment associated with the identified tasks. Univariate demonstration will be conducted for each
anthropometric variable identified in Table 3.1.6-1. Demonstration will consist of testing each anthropometric
variable (idemtified in Table 3.1.6-1) using test subjects positioned as necessary to accomplish the tasks at hand
while attired in cold weather clothing, within the limits of the C-§ equipment that is not modified by the C-5 RERP
program. The demonstration will be considered successful if an operator attired in cold weather clothing can
maintain all new, modified, and repositioned equipment associated with maintenance tasks that are required to be
performed in a cold weather environment. [AV/2 191]

(AVV/144) Analysis. A review of the C-5 RERP Maintenance Concept shall be conducted to show that new Air
Vehicle equipment conforms to the 2-level maintenance concept. [AV/1134]

(AVV/152) Analysis. A review of drawings and/or TOs shall be performed to verify new and modified Air
Vehicle equipment is of LRU/LRM design. [AV/1142]

(AVV/1166) Analysis. A review of drawings and/or verified TOs shali be performed to verify that Air Vehicle
modifications adhere to a "one-deep” packaging concept for LRUs. The analysis may identify items that do not
conform to the "one-deep” concept. Justification for their exclusion must be submitted as a variance. [AV/2267]

(AVV/1650) Analysis. A review of the engineering drawings shall verify that access panels are provided for areas
requiring periodic inspections and preventive maintenance during field and depot level maintenance activities.
[AV/2940]

(AVV/1651) Demonstration. Demonstration shall be performed to verify the capability 10 remove and replace
engine buildup (EBU) assemblies usmg a bootstrap system. [AV/294 1]

(AVV/2334) Analysis. Verification shall be shown by analysis using the assumptions, conditions and allocations
in Appendix A. The analysis shall be periodically updated to reflect equipment selections and maintainability data
gathered during supplier/LM Aero/USAF testing, including QT&E/QOT&E through dedicated QOT&E. [AV/3046)

(AVV/1641) Analysis. An analysis shall be performed to verify that it is possible to maintain the aircraft in & bare
base environment (no USAF presence, AFPAM 10-219 Val. 3, 01 Jun 96, Bare Base Conceptual Planning Guide)
without special facilities for maintenance. The analysis will review the maintenance requirements of the RERP
cquipment to determine related O-level facilities requirements; the requirement will be considered met if no
additional maintenance facilities are required. [AV/2938]

(AVV/315) Anpalysis, Maintenance task analysis shall be conducted to verify that new and modified Air Vehicle
equipment and equipment installation is designed to be maintained by three-skill and five-skill level personnel. The
analysis will be supplemented by the results of maintainability demonstrations. [AV/1304]

4.1.7 (Not Applicable)

4.1.8 (Not Applicable)

4.1.9 Environmental Requirements

4.1.9.1 Operating and Non-Operating Environment

4.1.9.1 Ambient Temperature

(AVV/1595) Ground Test. Hot and Cold Day ground tests shall be performed on the Air Vehicle to measure

compartment and component environmental, and cooling 2ir exhaust temperatures. The Air Vehicle shali be
instrumented with thermocouples, pressure transducers and hot wire anemometer probes. [AV/2869]
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(AVV/2367) Flight Test. Hot and Cold Day flight tests shall be performed on the Air Vehicle to measure
commpartrnent and component environmental, and cooling air exhaust teraperatures. The Air Vehicle shall be
instrumented with thermocouples, pressure transducers and hot wire anemometer probes. [AV/2869)

(AVV/2368) Analysis. The measured ground and flight test data will be utilized to correlate the analytical thermal
madel which will be used to predict compartment and component environmental, and cooling air exhaust
temperatures. The model wiil predict component environmental temperatures for the critical ground and flight
conditions in the flight envelope, in Figure 3.1.9. 1.1-1, to confirm compliance, [AV/2869)

4,1.9.1.2 Ambient Pressure

(AVV/1594) Analysis. An analysis shall establish the pressure altitude limits for cach Air Vehicle modification. An
analysis shall be performed by companng environmental qualification reports from the RERP Air Vehicle vendors
and appropriate sections of RTCA/DO-160D to confirm compliance. [AV/287 1]

4.1.9.1.3 Humidity

documentation for new and modified equipment to the criteria in RTCA/DO-1 60D, Category A for equipment
nstalled in environmentally controlled arcas, Category B for equipment installed in non-controlled environments
within the Air Vehicle, and Category C for externally mounted equipment. This analysis will confirm compliance.
[AV/2874]

4.1.9.1.4 Salt Fog
(AVV/1597) Analysis. An analysis shall be performed by commpating the components’ environmental qualification

Teports for new and modified equipment to the criteria in RTCA DO-160D, Section 14 for Category S equipment, to
confirm compliance. [AV/2876)

4.1.9.1.5 Sand and Dust

reports for new and modified equipment to the criteria in RTCA DO-160D, Section 12 for Category D equipment, to
confirm compliance. [AV/2878)

4.19.1.6 Atmospheric Liquid Water

(AVV/1599) Analysis. The engine supplier's documentation that confirms compliance with NPA-E-27 shall be
anaiyzed. This analysis will confirm compliance with the requirement. [AV/2880)

4.1.9.2 Induced Environment

[AV/t177, AV/3079]

(AVV/1514) Flight Test. Flight testing shall be performed to acquire vibration deta at critical design conditions
and locations. [AV/3071]

(AVV/1512) Analysis. A vibration analysis, incorporating flight test data, shall verify that the unmodified Air
Vehicle equipment is capable of withstanding the vibration environment. This analysis shalt confirm compliance.
[AV/3071]

4.1.10 (Not Applicable)

4.1.11 Materials And Processes

(AVV/193) Analysis. The Contractor’s and subcontractors’ design drawings and specifications shall be reviewed
by the Centractor to confirm that the specified materials and processes are compliant to the requirement. [AV/] 1827
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(AVV/1949) Analysis. All drawings and specifications shall be reviewed by the Contractor to confirm that the
modifications incorporate accepted materials that are resistant to moisture, fungus and corrosion. [AV/3007]

(AVV/1894) Apalysis. Al} design drawings and specifications shal] be reviewed and inspected by the Contractor to
confirm compliance. [AV/2962]

(AVV/230) Analysis. A System Safety Analysis (SSA) shall be performed by the Contractor to confirm
cornpliance. [AV/1474)

4.1.11.1 Toxic Chemicals, Hazardous Substances, And Ozona-DapIating
Chemicals

(AVV/196) Analysis. A review of the design drawings, inveked processes, and specifications shall be performed
to identify the required use of hazardous materials in the operation and maintenance of the Air Vehicle

modifications. A safety risk and cost assessment shall then be performed to confirm that the ESOH risks and costs
have not increased due to the identified hazardous materials. [AV/1185 ]

(AVV/1880) Analysis. Review drawings and specifications of new and modified Air Vehicle subsystems shall
confirm compliance. [AV/2956]

(AVV/1881) Analysis. Review drawings, invoked processes, and specifications of new and modified Air Vehicle
subsystems shall confirm compliance. [AV/2957]

4.1.12 Electromagnetic Environmental Effects
4.1.12.1 Electromagnetic Compatibility

(AVV/1897) Analysis. Analysis of supplier EMI test data for all LRUs and ground test data shall confirm that no
conditions exist that prevent mission accomplishment, [AV/145]]

4.1.12.2 External EME Immunity

(AVV/1899) Analysis. Analysis of equipment-level Radiated Susceptibility qualifications and/or tests shall
confirm immunity to the External EME environment. [AV/1453]

4.1.12.3 indirect-Effects Lightning Protection

(AVV/1900) Analysis. Analysis of equipment-level Conducted Susceptibility qualifications and/or tests as defined
in RTCA/DO-160D, section 22 or equivalent, shall confirm immunity to the Indirect-Effects Lightning environment.
[AV/1454)

4.1.12.4 Direct-Effects Lightning Protection

(AVV/1901) Analysis. Analysis of equipment-level qualification test data shall confirm Imnmunity against
catastrophic damage from the Direct-Effects Lightning environment, as defined in RTCA/PO-160D, section 23 or
equivalent. Alumipum structure is inherently imrmne to direct-cffects lightning and shall not be analyzed.
[AV/1455]

4.1.12.5 Bonding

{AVV/428) Ground Test. Testing of each bond installation for electrical equipment and major structurel parts shall
be conducted to show compiiance to the bonding requirement in accordance with MIL-STD-464. [AV/ 1456]

(AVV/1902) Analysis. Interface drawings of new structural components and new and modified equipment
installations shall be reviewed to confirm proper bonding techniques are employed in accordance with MIL-STD-
464. [AV/1456]
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(AVV/1903) Analysis. Analysis of ground test data shall confirm compliance and confirm proper operation of
equipment and immunity to the EM] eavironment in accordance with MIL-STD-464. [AV/1456)

4.1.13 Nameplates Or Product Markings Requirements

(AVV/207) Analysis. New and modified equipment drawings shail be reviewed to confirm compliance with MIL-
STD-130, o an equivalent standard. [AV/1196]

4.1.14 (Not Applicable)

4115 Interchangeability, Standardization, Interoperability, And Commonality
Requirements

(AVV/21) Analysis, Assessments shall be presented in the design reviews where unavoidabie configuration
differences between the modified C-5A and B models are identified and reviewed for approval by the USAF.

(AVV/1629) Analysis, Assessments shall be presented in the design reviews where unavoidable configuration
differences between the modified C-5C and the C-5A/B models are identified and reviewed for approval by the
USAF. Review of the drawing trees and drawings shall confirm compliance. [AV/2711]

[AV72265]

(AVV/586) Analysis. Analysis of drawings shall confirm that the EBU is contfigured to atlow interchangeability
from position-to-position and from modified Air Vehicle to modified Alr Vehicle. This analysis shall inclnde C-54,
C-5B, and C-5C models. [AV/2384]

(AVV/1648) Demonstration. Dernonstration shal] provide verification for pylon nterchangeability, except for the
Pylon-to-wing fairings, between the two outboard locations and between the two inboard locations. [AV/2430]

(AVV/1649) Analysis. Analysis of drawings shall confirm interchangeability, between ail four engine locations, of
the engine fan cowl, thrust reverser {except for the thrust reverser cascade arrangement), and core cowl. [AV/2926]

4.1.16.1 General Requirements
(AVV/431) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 o
confirm compliance with the requirement. [AV/1459]

(AVV/432) Analysis. A System Safety Analysis (88A) shall be performed in accordance with SAE ARP 4761 1o
confirm compliance with the requirement. [AV/ 14607

(AVV/444} Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the Tequirement. [AV/1218)

4.1.16.2 Personnel Safety

(AVV/435) Analysis. A System Safety Analysis (5SA) shall be performed in accordance with SAE ARP 4761 1o
confirm compliance with the requirement. [AV/] 220)
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4.1.16.3 Flight Safety

(AVV/439) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2275]

(AVV/1765) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2274]

(AVV/1766) Analysis. A System Safety Analysis (SSA} shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/1470]

(AVV/1771) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm cormpliance with the requirement, [AV/2788)

(AVV/1772) Anpalysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2789]

(AVV/1646) Analysis. A System Safety Analysis (SSA) shall be performed to provide analytical evidence
verifying the applicable portions of the aerjal delivery system do not introduce additiona] dangerous conditions
(reiative to the baseline Air Vehicle) for personnel participating in aerial delivery missions are not introduced. This
analysis will involve comparing the engine wake from the baseline Air Vehicle to the modified Air Vehicle. These
wake profiles will be penerated utilizing compuational fluid dynamic techniques. The level of detail of the SSA will
be dependent on the classification of the failure condition/hazard from the Functional Hazard Assessment (FHA),
the degree of integration, and the complexity of the system implementation. The SSA will provide the necessary
assurance that all relevant failure conditions/hazards have been identified and that all significant combinations of
failures that could result in these failure conditions/hazards have been considered. When applicable, the SSA will
include an analysis of data obtained during the flight test of the new and modified cormponents on the aircraft. These
analyses shall confirm compliance with this requirement. [AV/2608]

{AVV/1950) Analysis. Hardware and software safety hazard analyses shall be included in the System Safety
Assessment (SSA) to verify the design provides the appropriate probabilities of cockpit electronic display for cngine
performance parameters. The level of detail of the analysis will be dependent on the classification of the failure
condition/hazard and software developmental level from the Functional Hazard Assessment (FHA), the degree of
integration, and the complexity of the system implementation. The analysis will provide the necessary assurance
that all relevant failure conditions/hazards have been identified and that all significant combinations of failures that
could result in these failure conditions/hazards have been considered. When applicable, the analysis will include an
analysis of data obtained during the flight test of the new and modified components on the aircraft. [AV/3008]

(AVV/2023) Analysis. Hardware and software safety hazard analyses shall be included in the System Safety
Assessment (SSA) to verify the design provides the appropriate probabilities of cockpit electronic display for eogine
performance parameters. The level of detail of the analysis will be dependent on the classification of the failure
condition/hazard and software developmental level from the Functional Hazard Assessment (FHA), the degree of

4.1.16.4 Software Safety

{AVV/1854) Analysis. A software safety hazard analysis shall be included in the System Safety Assessment (SSA)
to verify software does not initiate hazardous events In component powered/unpowered states. The level of detail of
the analysis will be dependent on the classification of the failure condition'hazard and software developmental level
from the Functional Hazard Assessment (FHA), the depree of integration, and the complexity of the system
impiementation. The analysis will provide the necessary assurance that all relevant failure conditions/hazards have
been identified and that all s guificant combinations of failures that could result in thesc failure conditions/hazards
have been considered. When applicable, the analysis will include an analysis of data obtained during the Might test
of the new and modified compaonents on the aircraft. [AV/2808]
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4.1.16.5 Crashworthiness
(AVV/1615) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2820]

(AVV/1779) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 476) 1o
confirm compliance with the requirement.  [AV/2821)

(AVV/1782) Analysis. A System Safety Analysis (SSA) shall be performed in accardance with SAE ARP 476] to
confirm compliance with the requirement. [AV/2824]

4.1.16.6 Electrical Safety

{AVV/1616) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the Tequirement. [AV/2810]

(AVV/1784) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2811]
(AVV/1785) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 o
confirm compliance with the requirement, [AV/2812)

(AVV/1786) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the Tequirement. [AV/2813]

(AVV/1787) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2814)

(AVV/1788) Anaiysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2815]

(AVV/1789) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2816)

(AVV/1792) Analysis. A System Safety Analysis {SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2819]

(AVV/2462) Analysis. A System Safety Analysis (85A) shall be performed in accordance with SAE ARP
4761 to confirm compliance with the requirement, [AV/3076]

4.1.16.7 General Equipment

(AVV/1793) Analysis. A System Safety Analysis {SSA) shall be performed in accordance with SAE ARP 4761 o
confirm compliance with the requirement. [AV/2826)

(AVV/1794) Analysis, A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2827]

(AVV/1797) Amalysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2830]

(AVV/1798) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 o
confirm compliance with the Tequirement. [AV/2831}

(AVV/1799) Analysis. A System Safety Analysis (SSA}) shail be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2832]

(AVV/1801) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. {AV/2834]

{AVV/1802) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2835]
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4.1.16.8 Fire Protection

(AVV/1840) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. [AV/2845]

(AVV72064) Demonstration. A demonstration shal] be performed to show ability of required fire extinguisher
equipment to access new and modified equipment for the purpose of agent discharge. The level of detail of the
demonstration will not include actual agent discharge. [AV/2846]

(AVV/1841) Analysis. A System Safety Analysis (SSA) shall be performed in accordance with SAE ARP 4761 to
confirm compliance with the requirement. The SSA will include data cbtained from the fire extinguisher equipment
demonstration. [AV/2846)

(AVV/2463) Demonstration. A ground demonstration shall be performed on the Air Vehicle to confirm the ability
of the detection system to detect smoke or fire in compartments containing new and modified equipment. This
demonstration shall be conducted only in compartments where a new detection system has been installed, and the
fire will be simulated (no actual fire will be used). The demonstration shall confirm compliance, [AV/3077]

4.1.16.9 Explosive Atmosphere

(AVV/1621) Analysis. A System Safety Analysis (SSA) shall be performed to provide analytical evidence
verifymg the risk of installed components causing an explosion in a declared environment. The Jevel of detail of the
SSA will be dependent on the classification of the failure condition/hazard from the Functional Hazard Assessment
(FHA), the degree of integration, and the complexity of the system implementation. The SSA will provide the
necessary assurance that all relevant failure. [AV/2847]

4.1.17 Human Factors/ Human Systems Integration Requirements

{AVV/898) Demonstration. Demonstrations shail be performed on the Adr Vehicle in conjunction with other
ground and flight demonstrations to perform this verification. The testing will be considered successful if the results
indicate that a majority of the flight crew surveyed concur that the new and modified operator interfaces are
optimized. In areas where there is concern regarding the likelihood of reduced human performance or operator
€IT01, moTe quantitative testing may be necessary (measurement of operator performance parameters). [AV/ 1229]

(AVV/2401) Lab Test. Lab testing of the new and modified operator interfaces shall be conducted in the
engineering simulator through the use of subjective sutveys designed to measure flight crew acceptance of
functionality. The testing will be considered successful if the resuits indicate that a majority of the flight crew

regarding the likelihood of reduced human performance or operator error, more quantitative testing may be
necessary (measurement of operator performance parameters). [AV/1229]

(AVV/2400) Analysis. Analysis shall be performed on the results of the demonstration and lab test to confirm
compliance. [AV/1229)

(AVV/2370) Analysis. An analysis shall be performed with 2 multivariate anthropometric human modeling
software application, considering the accessibility and operability of new, modified, and relocated flight controls,
emergency controls, and emergency egress controls for the models specified in Table 3.1.6-1 with the restraint
harness locked,  [AV/2901]

eoxrgency controls, and emergency egress controls while seated with the restraint hamness locked, within the limits
of the cockpit equipment that is not modified by the C-5 RERP program. The verification will be considered
successful if analysis and demonstration results indicate:

New, modified, and relocated flight controls, emergency controls, and CHKTECNCY egress controls are reachable from
each affected crew station for each model specified in Table 3.1.6-1 when the restraint harness is locked, within the
limits of the equipment that is not modified by the C-5 RERP program.
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Test subjects can reach new, modified, and relocated fiight controls, emergency controls, and emergency egress
controls for the specified anthropometric variables with the restraint harness Jocked, [AV/2601)

modified, and relocated controls that are not flight controls, CTNETEEncy controls, or emergency egress controls,
within the limits of the cockpit equipment that is not modified by the C-5 RERP program. The verification effort
will be considered successful if analysis and demonstration results indicate:

2. New, modified, and relocated controls that are not flight controls, emergency controis, or CINETEENCY egress
controls are reachable from each affected crew station when the restraint harness js unlocked, for each model

(AVV/243) Ground Test. A Modified Rhyme Test (MRT) shall be conducted at typical maintenance stations
during a normal engine run on the ground for both the bascline Air Vehicle and the modified Air Vehicle using
identical subjects (to the extent practicable) wearing headsets. [AV/2905]

(AVV/2372) Flight Test. A Modified Rhyme Test {MRT} shall be conducted in flight {cruise) under pormal
operating conditions for both pre-RERP and post-RERP configurations, using identical subjects (to the extent
Practicable) wearing headsets. [AV/2905)

(AVV/2373)  Analysis. Analysis shall include the review of flight test and ground test data. If the mean pre-RERP
Modified Rhyme Test (MRT) scores are $1% or greater and the mean MRT scores condncted on the RERP
configuration are not lower than 91 %, then the verification will be considered successful. If the mean pre-RERP
MRT scores are lower than 91 %, then the RERP configuration MRT scores must be greater than the mean pre-
RERP MRT scores minus pne standard deviation, [AV/2905)

{AVV/2374) Lab Test. Lab Test shall be performed to collect the required Human Factors data to show
compliance. {AV/2908)

(AVV72375) Demonstration. A detmonstration shail be performed to collect the required Humar Factors data to
show compliance. [AV/2908]

compliance. [AV/2908)]

(AVV/2377) Analysis. The review of the lower level integration analysis, lab test results, ground test results, and
demonstrations shall be evaluated to confirm compliance. [AV/2908]

{AVV/1944) Demonstration, Demonstration shall be conducted with the Air Vehicle on the ground, wherein a
typical operator attired in biological/chemical warfare ensembles operates the new and modified controls and
displays. Univariate demonstrations will be conducted for each anthropometric variable identified in Tsble 3.1.6-1.
Demonstrations will consist of testing each anthropometric variable {identified in Table 3.1 :6-1) using test subjects
scated in cach crew station position to determine their ability to reach new, modified, and relocated crew station
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b) Reach all new and modified controls;

£) Actuate all new and modified controls throughout their full actuation range. A tool may be used to accomplish
this objective. This tool will be deemed acceptable if it has been chosen from the current manifest of tools available
within the Air Force and does not require the procurement of a unique tool. [AV/2907]

{AVV/1946) Analysis. A functional analysis shall be conducted to determine where in the operation of the Air
Vehicle repetitive aircrew tasks exist. An analysis shall be conducted to determine that these tasks have been
minimized, either by the application of automation or the reduction of steps to accomplish the task. A repetitive task
is defined as a task that must be accomplished three or more times consecutively. Such tasks will be considered
appropriate in cases where no alternative designs exist that would allow reduction, or such designs are considered to
be cost prohibitive. The verification will be considered successful if analysis shows that repetitive tasks (defined
above) are eliminated from the operation of the aircraft either by the application of automation or the reduction of
steps to accomplish the task. Where repetitive tasks are found to remain, either no alternative designs are available,
or the alternatives identified are cost prohibitive or out of scope. [AV/1228)

(AVV/1947) Lab Test. A test shall be conducted in the LM Aero engineering simulator to confirm that a trained
aircrew can complete a representative set of mission scenarios without experiencing workload that would
compromise the safe accomplishment of the mission. The scenarios will be designed to represent worst case
workload conditions. Workload will be measured using subjective questionnaires that utilize the Modified Coopet-
Harper Scale. The verification will be considered successful if the test shows that the mission scenarios used can be
accoruplished successfully by a trained aircrew without creating unsafe conditions. [AV/1232]

(AVV/2438) Flight Test. Flight testing shalj be conducted to confirm that a trained aircrew can complete mission
scenanes that cannot be accomplished in the simulator, without experiencing workload that would compromise the
safe accomplishment of the mission. Workload will be measured using subjective questionnaires that utilize the
Modified Cooper-Harper Scale. The verification will be considered successful if the test shows that the mission
scenarios used can be accomplished successfully by a trained aircrew without creating unsafe conditions.
[AV/1232]

(AVV/2439) Analysis. The flight test and lab test data shall be analyzed to confirm commpliance. [AV/1232]
4.1.18 (Not Applicable)

4.1.19 Computer Resources Requirements

(AVV/1934) Analysis. An analysis of the design of the new developed subsystems and systems, including the
rescrve capacities of key technical performance parameters (i.e. memory, throughput, etc.), shall be performed. This
analysis will be used to determine if future upgrades can be introduced through the application of incremental
technology insertion rather than by large-scale system redesign as defined by the Viable Combat Avionics
Initiative/Proven Path. The results of the analysis will confirm compliance. [AV/2989]

(AVV/1937) Analysis. Each CSCI (categorized as DI or M-NDS per the SPP) shall be reviewed to confirm that
the source code for that CSCI was written in a structured software programming language. [AV/2992)

(AVV/257) Demonstration. A demonstration shall be performed to confirm that software loading of ficld-loadable
equipment can be performed on the Air Vehicle using data loaders. [AV/1246]

(AVV/248]1) Demonstration. A demonstration shall be performed in the 1zb to confirm compliance. The time
required to load the Operational Flight Program of each new and modified field-loadable LRU into the LRU’s Non
Volatile Memory using a data loader will be measured in the lab. For each LRU, confirmation that the load was
successful will be obtained using a means that is independent of the data loader. [AV/3090, AV/3091]
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4.1.20 Logistics And Supportability Requirements
4.1.20.1 (Not Applicable)

4.1.20.2 (Not Applicable)

4.1.20.3 Support EqQuipment Requirements

(AVV/298) Analysis. An analysis of drawings and/or TOs shall be performed to confirm that the design of new
and modified equipment and its installation has rminimized the need for support equipment. [AV/1287)

4.1.20.4 (Not Applicable)
4.1.21 (Not Applicable)
4.1.22 (Not Applicabie)

4.1.23 Survivability & Vulnerability Requirements

(AVV/330} Analysis. The IR signatures of the Air Vehicle and the baseline Air Vehicle shall be calculated using
an IR signature prediction tool, and compared to confirm compliance. [AV/1319]

4.1.24 Testability And Diagnostics Requirements

4.1.24.1 Diagnostics

(AVV/2425) Lab Test. Requirements-based testing shall be performed in which each fault condition is exercised
ta confirm that the EDS subsystem accurately identifies each fault and isolates it to the correct LRU. [AV/2974)

(AVV/1915) Lab Test. In the System Integration Lab a subset of ail faults processed by the EDS shall be inserted
to show that the EDS detects cach fanlt and reports a description of and a location of each fault. The subset of faults
to be tested will be randomly selected by the customer and the sample size will be large encugh to ensure 95%
confidence level of system performance, [AV/2974]

(AVV/1951) Ground Test. During ground test a subset of all faults processed by the EDS shall be inserted to show
that the EDS detects each fault and reports a description of and a location of each fault. The fault conditions that
will be tested on the Air Vehicle will be selected by the customer and will also be selected to ensure equipment is
not damaged and personnel are not endangered. This test is to be used to support the confirmation of the
Requirements-based testing and the System Integration Lab tests. {AV/2974)]

(AVV/1992) Analysis. All of the Systems Integration Lab test results, ground test results, and naturally occurring
faults prior to dedicated QOT&E shall be analyzed to confurm that the EDS correctly detects and reports the
description and location of each fault. [AV/2974]

(AVV/1914) Analysis. An analysis shall be conducted to confirm that the EDS graphical user interface has been
designed to the guidelines of DOT/FAA/CT-9611. [AV/2697]

(AVV7345) Demonstration. In the Systems Integration Lab a subset of all systemn faults shall be inserted into the
fault history file. This file will be examined to confirm that a record of each fault exists. The fault data shall be
accessed by cach member of the flight crew and maintenance personnel to show that only maintenance personnel are
gblc to modify the fault data to confirm compliance. [AV/3004]

(AVV/2426) Lab Test. Requirements-based testing in the Systems Integration Lab shall be performed i which
fault conditions are simulated to confirm that the EDS subsystem accurately creates and maintains an accurate fault
history file in NVM. [AV/3004)]

(AVV/348) Analysis. Maintenance data gathered during integration testing in the Systems Integration Lab, ground
testing, and flight testing shall be analyzed to confirm that data are successfully transferred from the EDS to a
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standard interface device, and that it follows the format defined by the EDS Interface Control Document.
[AV/3003]

(AVV/2464) Lab Test. Lab testing on the EDS user interfiace shall be conductsd through the use of subjective
surveys designed to measure operator acceptance of functionality. The testing will be considered successful if the
results indicate that the majority of the operators surveyed concur that the EDS diagnostic information is presented
in a way that is readily-understandable. [AV/3002]

(AVV/159) Analysis. Analysis shall be performed on the results of the lab test to confirm conmpliance. [AV/3002]

(AVV/2062) Ground Test. Ground tests shall be performed with both the EDS and the engines operating 3o that
the EDS collects engine data. [AV/3001]

(AVV/1993) Analysis. The ground test data required for performance evaluation and trending shall be analyzed to
confirm that the EDS accurately collects engine data, as defined by the appropriate Interface Controf Document.
[AV/3001]

(AVV/2019) Analysis. Diagnostic system drawings and software docurnentation shal] be reviewed to confirm that
the EDS utilizes COTS/NDI technology, {AV/3035]

(AVV/1919) Analysis. System fault data gathered during QT&E ground and flight testing shall be analyzed to
confirm that the data collected by the EDS is downloadable from a single point. [AV/2998)

(AVV/2476) Analysis. An analysis shall be performed to confirm that fault codes used by the EDS follow the
baseline Air Vehicle fault code numbering scheme. [AV/3086]

(AVV/2477) Analysis. An analysis of EDS displays shall be performed to confirm that the C-5 RERP fault codes
are correctly matched to their respective specific word profiles. [AV/3087]

(AVV/1920) Demonstration. In the Systems Integration Lab, it shall be shown that all EDS display formats and
data can be provided on equipment that will be located at the flight engineer's station. Additiona] demonstrations
shall be conducted on the Air Vehicls during QT&E ground testing, flight testing, and maintenance activities to
confirm that EDS fault data are provided at the flight engineer's station, [AV/3005)

(AVV/1924) Demonstration. Trending data gathered during QT&E ground and flight testing shall be transferred
eiectronically using a standard format {e.g. Simple Mail Transfer Protocol (SMTP)). [AV/2977)

(AVV/2000) Analysis, Trending data gathered during QT&E ground and flight testing shali be analyzed to
confirm that it contains the data required for trending (structural health, engine monitoring, etc.), as jointly agreed to
by LM Aero and the USAF. [AV2977]

(AVV/2480) Analysis. EDS technology and growth capability shall be quantified through analytical methods to
confirm compliance. Design criteria and computations of allocated computer memory resources, onboard data
storage provisions, data transfer media, data processing capacity, etc. will be evaluated, bench-marked, documented
and presented at program design reviews. Rationale for approaches and component sizing will be clearly stated with
regard to growth potential, [AV/3089)

4.1.24.2 Bulit-In Test (BIT)

(AVV/2002) Lab Test. In the Systems Integration Lab while BIT is running, faults shall be inserted into or
simulated for sach LRU in each new and modifted Air Vehicle subsystem that has an electronic controller. This
testing shall demonstrate that the BIT function detects and isolates each fault to the appropriate LRU. [AV/1325]

(AVV/2428) Ground Test. In cases where lab test results are inconclusive, faults shall be induced into LRUs on
the Air Vehicle on the ground. This testing will supplcment the lab testing to demonstrate that the BIT function
detects and isolates each fault to the appropriate LRU. [AV/1325]

(AVV/336) Analysis. For each new and modified Air Vehicle subsystern with an ¢lectronic controller, all
appropriate test results (¢.g. supplier qualification, Systems Integration Lab, ground testing) shall be analyzed to
confirm the ability of the BIT function to detect and isolate inserted faults to the appropriate LRU. [AV/1325)]
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(AVV/139) Analysis. The results of supplier qualification and System Integration Lab tests shall show that when
power is applied BIT operates continuously and sutomatically. The analysis of these test resuits will demonstrate
that the BIT function does not adversely affect the Air Vehicle subsystem. [AV/2982]

(AVV/343) Lab Test, Testing shall be conducted in the System Integration Lab to show that upon gpplication of
power, BIT operates continuously and autornatically. These tests will dernonstrate that the BIT function does not
adversely affect the Air Vehicle subsystem. [AV/2982]

(AVV/337) Analysis. The results of supplier Iab tests, System Integration Lab tests, and Air Vehicle ground tests,
in which faults are inserted shall be used to show that the fault detection and isolation accuracy of BIT for new
subsystems is at least 95% of the reported events. [AV/1422]

(AVV/2003) Lab Test, In the System Integration Lab, a subset of subsystem faults shall be inserted to show that
the fault detection &ccuracy for BIT for new subsysterns is at least 95% of the reported events, The subset of test

conditions will be defined Jjointly by LM Aecro and the USAF, and is expected to represent approximately 20% of the
total number of fault conditions for the new and modified subsystems. [AV/ 1422}

(AVV/2432) Lab Test. All subsystern faults shall be insertad during qualification testing at the suppliers facilities
to show that the fault detection accuracy for BIT for new subsystems is af least 95%. [AV/1422)

(AVV/2431) Ground Test. In ground tests, a subset of subsystem faults shall be inserted to show that the fault
detection and isolation accuracy for BIT for new subsystems is at least 95% of the reported events. The subset of test
conditions will be defined jointly by LM Aero and the USAF, and is expected to represent approximately 5% of the
total number of fault conditicns for the new and modified subsystems. [AV/ 1422]

(AVV/341) Lab Test. In the System Integration Lab testing shall be performed in which each fault that is defined
as critical is inserted into its respective subsystem to confirm that subsystemn BIT detects 100% of these critical
faults. [AV/1329]

(AVV/2004) Ground Test. Ground tests shall be performed in which each fault that is defined as critical is
inserted into its respective subsystem to confirm that subsystem BIT detects 100% of these critical faults, Tests that
could result in damage to equipment and or endanger personnel will be tailored to elitminate risk [AV/1329]

(AVV/2005) Analysis. All sets of the System Integration Lab test results and ground test results shatl be analyzed
to confinm that subsyster BIT detects 100% of all critical faults. [AV/ 1329]

(AVV/1928) Lab Test In the System Integration Lab testing shall be performed in which each fault that is defined
as critical is inserted into its respective subsystem to confirm that a false or incorrect declaration of a critical fault
does not occur more than 1% of the time {AV/2966]

(AVV/2007) Analysis. All sets of the System Integration Lab test results and al sets of ground fest results shall be
analyzed to confirm that a false or incorrect declaration of a critical faylt does not occur more than 1% of the time.
[AV/2966]

(AVV/342) Demonstration, In the System Integration Lab faults shall be inserted and BIT results examined to
show that BIT result presentations provide the minimum information needed to accurately describe the fajlure
condition. [AV/1330]

(AVV/1929) Demonstration. In the System Integration Lab faults shall be inserted to show that BIT information is
available for review by both the flight crew and maintaisner. [AV/2984)]

(AVV/1964) Demonstration. In the System Integration Lab continuous and initiated BIT failures shall be inserted
to show that for new and modified £quipment with processors, an indication of continuous or initiated BIT faihre is
provided to the operator, [AV/3022)

(AVV/1965) Demonstration. In the System Integration Lab it shall be shown that for new and modifiad equipment
with processors, BIT indication is reported to the operators in English text (not code). {AV/3022]
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4.1.24.3 Data Recorder

(AVV/2009) Analysis. Supplier data shall be reviewed to verify that the digital flight data recorder’s recording
media consists of solid state non-volatile memory. [AV/2985)

(AVV/1931) Demonstration. In the System Integration Lab it shal] be shown that the new Digital Flight Data
Recorder stores alf of the parameters defined jointly by LM Aero and the USAF. [AV/2986]

(AVV/2010) Ground Test, Ground tests shall be performed to show that the new Digital Flight Data Recorder
stores all of the parameters defined jointly by LM Aero and the USAF. [AV/2986]

(AVV/2011} Flight Test. Flight tests shall be performed to show that the new Digital Flight Data Recorder stores
all of the parameters defined jointly by LM Aero and the USAF. [AV/2986]

4.1.25 (Not Applicabie)

4.2 Interface Requirements

4.2.1 (Not Applicable)

4.2.2 (Not Applicable)

4.2.3 (Not Applicable)

4.2.4 (Not Appiicable)

4.2.5 Design And Construction Requirements

(AVV7371) Analysis. An analysis of component design drawings shall be performed to confirm that the exterior

finish system of pew and modified AIr Vehicle sections is consistent with the existing Air Vehicle finish System.
[AV/1359]

4.2.6 (Not Applicable)
4.2.7 (Not Appilicable)
428 Workmanship And Quality Requirements

during fabrication, assembly, and equipment installation shall confirm that all operations are controiled by process
specifications and standards, [AV/1378]

4.2.9 (Not Applicable)
4.2.10 (Not Applicable)
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5.0 Technical Reference Information

5.1 Definitions of Terms

The following terms are used in this specification. These definitions are considered contractual. It is intended that
these definitions flow down through all lower-leve] specifications by reference, not through in-line inclusjon or

repetition.

people, facilities, equipment, and supplies. This bare base Loncept requires mobile facilities, utilities, and support
equipment that can be rapidly deployed and installed, and be available to transform — virtually overnight —
undeveloped real estate into an operational air base.”

baseline Air Vehicle — the “as-received aircraft baseline” a5 defined in contract section H(x) Contract Special
Requirements.

cold weather clothing - Large parka (8415-00-376-1710), Large mitten set (8415.01.3 19-5115), Cold weather cap
size 7 1/2 (8415-01-099.7847), Large mukluks (8430-00-269-0100), and Large mukluk inserts (8415-00-177-7994)
commercial-off-the-sheif (COTS) (item) - Equipment that has been previously qualified or certified under
commercial specifications and standards.

computer resources - the hardware and software associated with the aircraft’s avionics Systerns, mission planning
systems, support equipment, and data collection equipment. Ref ORD paragraph 5.4.1. :

para. 5.1.1.1, slightly reworded.

depot-ievel maintenance - Maintenance consisting of those on- and off-equipment rasks performed using the

highly specialized skills, sophisticated shop equipment, or special facilities of 2 supporting command; conmmercia]

activity,; or inter-service agency at a technology repair center, centralized repair facitity, or, in some cases, at an

operating location. Maintenance performed at a depot may also include organizationa] or ntermediate ievel

maintenance as negotiated between operating and supporting commands.

design eye point — The point in the flight station located at the following coordinates: FS, 384.64, BL. 26.0, WL

361,50 (Reference: "C.5A Crew Station Subsystem Design Analysis and Descriptive Data” nymber LG1US33-1-1

page 3-3).

detrimental deformations - Deformations which:

8. Inhibit or degrade the mechanical operation of the air vehicle or cause bindings or interferences in the control
system or between the control surfaces and adjacent structures.

b.  Affect the aerodynamic characteristics of the air vehicle to the extent that performance guarantees or flying
qualities requirements cannot be met.

€. Resuitin buckling, delamination, or exceedance of the yield peint of any part, component or assembly which
would result in subsequent maintenatice actions.

- Require repair or replacement of any part, component or assembly.

€. Reduce the clearances between movable parts of the control System and adjacent structures or equipment to

values less than the minimum permitted for safe flight.

hot part of the engine buildup unit.

engine information formar — The muiti-function display format that displays engine information to the crew.
fault - Immediate capse of failure (e.g., maladjustment, misalignment, defact, etc ).

key performance Parameter (KPP) - Performance parameters designated by the USAF ag the critical performance
parameters that take precedence in accomplishment over gther parameters.
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maintenance concept — The overall notion of the levels of support to be used in aircraft maintenance for a
particular aircraft. For C-5 RERP, the maintenance CoDCept is & two-level concept consisting of “on-wing”
maintenance and “off-wing"” maintenance. The on-wing maintenance will be performed by the USAF using its own
internal resources (i¢., it will be organic). It is roughly equivalent to what is otherwise referred “organizational-
level” maintenance, though “organizational-level™ maitenance is not necessarily 100% organic. {Thus, the use of
the term “organizational-level maintenance” is technically inaccurate for C-$ RERP.) The off-wing maintsnance
may be performed by original equipment manufacturers and other contractors as may be identified for individual
subsystems and equipment items. 1t is roughly equivalent to, in this cass, “depot-ieve!” maintenance, though
“depot-level” maintenance is not necessarily 100% contractor maintenance {thus, the use of the term “depot-level
maintenance” is technically inaccurate for C-5 RERP )

Mean Time to Repair (MTTR) — Mean Time To Repair (MTTR): The average elapsed time {in minutes) required to
complete an on-equipment corrective maintenance action. Corrective maintenance includes all actions necessary to
correct any inherent, induced, or no-defect malfunction. MTTR is computed as the total on-equipment repair
elapsed time hours multiplied times 60 and divided by the total number of associated On-eQUIpment repair actions.
On-equipment repair actions are restricted to non-leading zero work unit codes with action taken codes P, R, G, K,
L, V, or Z. MTTR is a measure of direct maintenance time and excludes administrative and logistics delay time.
Guidelines for collection and reporting of this parameter can be found in TO 00-20-2, Maintenance Data
Documentation. MTTR is related to Mean Repair Time (MRT) as follows:

(MTTRY Average Maintenance Crew Size)=MRT

Mean Time Between Failure (MTBF) — Mean Time Between Failure (MTBF): The average flight time ¢xpended
for an end item, system, subsystem, or component before inherent failure occurs {as defined in AMCPAM?21-102
and Appendix G of TO 00-20-2). MTBF is calculzted as the mverse of the tnherent malfunction event rate. An
inherent maifunction event is defined as a failure having a type 1 how malfunction code. One event is charged per
unique job control number (JCN), and all TCTO work is ¢xcluded. This parameter only applies to non-leading zero
work unit codes. Guidelines for collection and reporting of this parameter can be found in TO 00-20-2,
Maintenance Data Documentation,

mission-critical function — TBD

modified (system, subsystem, equipment item) ~ any design which is changed to such an extent that the part
number by which it is procured is changed refative to being a COTS or NDI item.

non-developmental item (NDI} -~ Unmodified components that have been MIL-qualified or commercially quatified
at the component level with no changes to hardware, processes, functions, form, fit, structure, or testability.
objective ~ A technical “requirement” which the C-5 RERP design should attempt to satisfy. Faihre to satisfy an
objective will not be considered a failure to meet contractual requiremnents. In this document, objectives are
expressed with the wording of “should.”

plain Englisk — Conversational English that does not make reference to fault codes. Acronyms are acc eptable,
primary field of view — The region +/- 20 degrees above or below the normal line of sight, and within +/- 35
degrees of the centerline of the normal line of sight. The normal line of sight is defined at the line of sight 15
degrees below the horizontal line of sight emanating from the design sye.

repetitive rask — A task that must be accomplished three or more times consecutively,

safety critical items - An item, component or asserably whose failure to perform or incorrect performance may
cause a catastrophic or bazardous failure condition/hazard,

Safety of flight structure - That structure whose failure would causc direct loss of the air vehicle or whose faihire,
if it remained undetected, would result in loss of the air vehicle.

service life — The period of time, in flight eycles/hours, established at design during which the structure will be
reasonably free from significant structural degradation {also known as the design service goal).

support equipment — All equipment required to perform the support functions except that which is an integral part
of the mission equipment.

threshold — A technical requirement which the C-5 RERP design must satisfied. Failure to satisfy a threshold
requirement will be considered a failure to meet contractual requirements. In this document, objectives are
expressed with the wording of “shall” or, less-preferred, “must.”

timely manner - The period of time that passes between the onset of the event and the annunciation of the event
allows the aperator to respond to the event quickly enough to prevent damage to the aircraft or crew.
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Wark Unit Code (WUC) - C-5 work unit codes are defined in TO 1C-5A-06, Aircraft Maintenance Work Unit Code
Manua] USAF Series C5A and C5B Aircraft,

52

Acronyms and Abbreviations

The following actonyms and abbreviations are used in this specification. It is intended that these acronym and
abbreviation definitions flow down through all lower-level specifications. Definition of terms are provided above

and are not repeated here.

AMP
APU

O-level
PCMCIA

autornatic flight control system
Avionics Modermization Program
Auxiliary Power Uit

Air Turbine Motor

built-in test

Code of Federal Regulations

Caution, Waming, and Advisories

comnmercial-off-the-shelf {(equipment or
software)

engineering & manufacturing (phase of a
program)

elecromaguetic ? [Adam Odak]
electromagnetic interference

Federal Aviation Administration

Global Air Traffic Management
International Civil Aviation Organization
infrared

knots indicated airspeed

key performance parameter
line-replaceable module

line-replaceable unit

mean time between failure (a2 measure of
reliability)

mean time to repair (a measure of
maintainability)

non-developmental item
non-deveiopmental software
organizational level of maintenance

Personal Computer Memory Card
International Asseciation

(C-5} Reliability Enhancement And
Reengining Program

RTCA
SMTP
SPP
TO
USAF

Radio Technical Commission of America
simple mail transfer protocol

software project plan

techaical order

United States Air Force

Use and/r disclosure i3 govermed by the
statement on the title page of this document



LGCOEROD181
27 February 2002

This page intentionally left blank.

Usa and/or discioaurs is govemed by the
statement on the title page of this document
a1



LGOOERG181

27 February 2002
6.0 Verification Cross-Reference Matrix
) Requirement Paravraph Requirement Verifieation
| Identifier Method
3
|
. 3.1 Funetional And Performance Requircmems
3,11 (Not Applicatle! o o
[ 3.12(Not Applicable) -
P 213 Ay Vehicle Capability Requireeents
3 1.3 1 Alr Vehicle Pertermnance
3.1.3.1.1 Flight Performapce o ~
312101 Air Velele Range And Payload Recuircments
[ ' AV72643 Analysia
! . _Flight Text
I AV/2644 Analysis
ll i Flight Test
E [ AV2646 Anafysis
' Flight Test
| i AV/i2968 Analysis
| ; th_h! Test
! [ AV722648 Analysis
l ? | Flight Test
|i AV/3080 Analysis
' Flight Test
| ¢ AV/3081 Analyzis
: i Fﬁgbt']‘m
3.1.3.1.1.2 Air Velucle Climb Pertormance Requuements
T AVI03S Amalysis
Flight Test
313113 Air Vehicle Descent Performance Requisetnents
|" AV2614 Anatysis
: ., Flight Test
3 LA LLA Alr Velele Airficld And Take—orf Climb Gradient Pet formance : |
| Requirements f !
; AV/1044 Analysu
I - o Flight Test
f ) AV/1045 Analysis
- b Flight Test
; i TAV/1048 Analysis
' Flight Test
; AV72633 Analysis
' _ Flight Test
L 3.0.3.02 A Vehicle Stability ard Contro) Performance o
S NN Siabrluy and Control, Geavrui '
i AV/2537 Analysis
— ! F’-!Bi’t Test
| AV3037 Analysis
' _ N Flight Test
AV73036 Analysis

Flight Test
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Requirement Paragraph TES Requirement Verification
Identifler Method
AV/2489 Analysis
' - Flight Test
1 3.1.3.1.2.2 Longitudiual Stability and Control :
i ' AV/23542 Analysis
“— : Flight Test
| AV/2951 Analysis
' Flight Test
AV72543 Analysis
Flight Test
- AV/2544 Analysis
st W Flight Test
) e AV/2609 Analyzis
o - Flight Test
- AVY/2545 Analyyis
) . - . Flight Test
AV/2612 Analysis
Flight Test
|’ AV/3062 Analyss
' Ground Test
3.1.3.1.2.3 Lateral-Directional Stability and Control
. ' AV/2546 Analysis
Flight Test
AV/2550 Analysis
s - y s . l Fha,hf Teﬁ
3.1,3.1.2.4 Sall Characteristics
, ST AVR552 Analysig
" Flight Test
; AV/2553 Analysis
= ; Flight Test
AV/2584 Anslyis
' L Flight Test
3.1.3.1.3 In-Flight Refueling
o AV/2616 Analysis
Flight Test
AV/2622 Analysis
N _ Flight Test
| 3.3.3.1.4 Ground Performance
| o ' AV/2944 Demonstration
i AV/2368 Analysis
. Ground Test
_ AV/2368 Analysis
Ground Test
AV/3088 Aunalysis
Ground Test
1.1.3.1.5 Air Vehicle Noise Reguirements
' AV/1052 Analysis |
Flight Test |
AV/2555 Analysis
Ground Test l
1 AVA967 Analysis |
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N ‘Requircmcnt l’ui;ﬁ;qr:tph Requirement Yerification
Identifter Method

- | Flight Test i

AV3DTZ Analysis !

3.1.3.1.6 fuei Type

Flight Test

[ Av:2731 analysis
o L AVATIS Analysis
3.1.3.2 Propulston | !
© 31,221 Propulsion Svitem Gereral ! e
i ) N AN2800 Anaivsis .
- AV2601 Analysis !
) o AV2602 Analysis '
; o AV 2583 Analysis
: j AV-2047 Analysis
] AVG2524 Analysis
! _AVI2333 Analysis
) - TavVize2s Anaiysis
AV 2337 Analysis i
o Flight Test :
: 3.1.3.2.2 Propuision System Thrust Reversers o i
ST AV 2066 Analysis
Cirgund Test
T ANV 1040 Aralysis
Flight Test
T AV.2650 Analysis
light Test |
. 3.1.3.2.3 Propulsion System Air Inle: System . '
i AV 2401 s Analysis
: ; Flight Test
AV2361 ' Analysis I
: _ ! Ground Test__ |
{ . - NESINE Arnalysis
;’ © Flight Test
; . Ground Test |
W26 Analysis
3.1.3.2.4 Propulsion gvm_;n__l__'["nrust Conmol System _ _ _ :
32303 I Analysis

Flight Test
Ground Tast

Analysis
Flight Test

round Test

R W 2303 Analysis
- Flisht Test
NIRESH Analysis
Cround Test
S — W 20 ! Analysis

Creound Test

3.1.3.2.3 Propulsion System Sarung Svsiem

i1

YLD

Anaiveis

1
|
|
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Requirement Paragraph | Requirement Verification
i L identifier Method
i o
e Flight Test
R AV/2370 Analysis
3.1.3.2.6 Propuision System Instailation 5
AVY/2364 Analysis
Flight Test
. - Ground Test
3.1.3.2.7 Propulsion Svstems Fire Protection -4 '
AV/239% Analysis
. { - Flight Test
_"_L Grolmd Tm
: AV/i063 Analysis
Flight Test
— i Ground Test
- AV/3061 Analysis
3.1.3.3 Aframe - N
- S |- AV/3068 Analysis
S| Flight Test
: Lab Teat
. = AV/3069 Aralysis
3 - Lah Test
AV/3070 Analysis
Flight Test
AV/3073 Analysis
Flight Test
. . Ground Test
' ) _ AV3092 Analysis
5 ’ . Flight Test
= AV/2074 Analysis
IR T AV/3075 Anaiysis
) ) _ AR Lab Test
B AV73082 Anaiysis
AV/3083 Analysis
AV73084 Analyvis
. Lab Test
3.1.3.4 Utiiitiea and Subsystems BN
3.1.3.4.1 Foel Subsystem Requirements - ~ )
AY/2418 Analysis
Flight Test
— Ground Test
- AV73050 Analysis
- - Flight Test
E AVi2324 Analysis
Flight Test
n Ground Test
- " AVR2735 Analysis
T AV/i2405 Analysis
- AV/2064 Analysis
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Requirement Paragraph o Requirement T Verifieation '
Ideotifier . Method |
ot N - - — |
_ Lab Test |
3.1.3.4.7 Lapding Gear Sub_:s;f'stt'm Cvotlised: _"
3.1.3.4.2 Hydraukics Subsvstenm Reguirements o _ !
' LAV2303 Analysis
o [zmonsration
) AV230S I Analysis
o LAV 2308 Analysis
] AV.2310 | Demonstaton
AN 2312 Analysis
- Flight Test
Ground Test

2134 4 Environmental Control Subsvstems

AN 2337 Analvsis ;
3.1.34.41 Engine Bleed Air Subsystem ) B .-
~ AV 2333 Analysis _]
o AV 2333 Dermonstration
AV 2544 { Analysis
Flight Test
______ ) i Ground Tast |
L AV 2347 | Analysis |
AV.26039 0 Analysis |
. Flight Test
B | Ground Test
313442 Cabin Air Conditioning Suhsvstem .
: AN 2067 Analysis
' Flight Test
3 Ground Test
AV 2668 Analysis
Flight Test
r ) . Ground Test
! AV 2807 Analysis
' i Ground Test
AV 30423 i Analvsis
Flight Test
: Ground Test
L3 1.3443 Fguinment Cooling . ] ST
g AV 2342 Analysis |
. . Ground Test -
AN 2600 Analysis
| Ground Test
3.1.3.4.4.4 Cabin Pressunization i ' [
- AV 2339 Analysis |
_________ ) | Flight Test
AN 2240 Analvsis T
. ) R . Flight Test
AV Zoet Anatvsis ;
- Demonswration _Jl

134 Equf:)n‘.cr-:-t_ and Furreehing .
12431 Careo Cqmpurtn:cnt smuse Deteot

) R

A e
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Requiren;enl Parugraph Requirement Verification
Identifier Method
- AV 2T Analysis
| o AV 2304 Anaivsis
313452 kighting
AV 2772 Demonstration
e R ]

b Vg Analysis
Ground Test
B AV 205 Analvsis T
Ground Test
i Demonstration
E_ REE 3 ,\'1-_5‘& Vision Imaging )
: AN 1025 Demonstration
- T AV 2909 fab Test
}' T C T AvIols Analysis
! Ground Test
1 ) L o Lab Test
''31.24 6 Aunihary Power
: ' AV 2761 Analvsis
| B AV 2762 Analysis
P B T AV.3763 Analysis
3 - ) AV 232 Analysis
[ Ciround Test
; B AVISTS Analysis
) Flight Test
AV INAG Analysis
; Flight Test ]
- T T L AVIG Analysis
g AV 2806 Amalysis
T AV. 2764 Demonstratio n
o AN 2TAS Analysis
i o AV 52 ,-\nal'ysis
] Flight Test
| Ground Test
e T AVITOR Analysis
T 31347 Flignt Contras 54 .s::::!"chulrczrm:n:s
| 3.1.34.7.1 Mechameal Characenistios i
| T T : AV 66 Anatysis
Ground Test
_ Flisht Test
T T T AN 2557 Analysis
: Flight Test
_' T T T - AV 24353 Analysis
: S Flight Test )
) T T T T T A9 Analvsiy
{ ’ S T T e AV 2970 Analysis
: . o Flicht Test
T TAN 27Ds Analvsis
e _ . __ i Demonstmation ‘

Analvsis 1
Flicht Test
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Requirement Paragraph Requirement |  Verification
, Identifier Method
T 3 Ground Test
| 3 L2702 Dhrectienal Cantral
AV72690 Analysis
Flight Teat
AV/2692 Annalysis
Flight Test
AV2691 Anslysis
— Flight Test
- AV2693 Analysis
> Flight Test
' AV/2694 Analyxig
Flight Test
AV/2695 Analysis
] Flight Test
$ AV/2656 Analysis
' Flight Text
AV/2653 Analyzis
: Flight Test
i ! Lab Test
L3 13474 Requirements for Full Puwer Systems
AV/2697 Analysis
AV/2T00 Analysis
- Demonstration
' AV2699 Analysis
' AV/2707 Anajysis
. Flight Test
AV72T10 Analysis
- - Flight Test
AV2708 Anafysis
" Flight Test
o0 AV/2706 Analysis
_Flight Test
3.1.34.3 Electrical Subsvstem Roquirements .
¥ AV/2765 Analysis
AV/1093 Analysis
AV/IINES Analysis
AV/3I066 Demonstration
AV/2585 Analysis
AV/2589 Analyxis
Grotmd T
AVI3Nn Analysis
3.1.3.5 Avionics
3.1.3.5.1 Avionics Subsystem And Avionics Integration Requitements
) AV/2942 Analyyis
Flight Test
Ground Test
| Lab Test
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Requirement Paragraph Requirement Verification
Identifier Method
- AV/1082 Analysis
AVIX9T2 Apalysia
Ground Test
Lab Test
31,353 Cautons, Warminas and Adviseres 1WA
AV/Q78 Detnonstration
Lab Test
AY/3012 Demenstration
) AV/3015 Amalysis
. Lab Test
- - - ; AV/2786 Analysis
AV/3006 Aralysis
Lab Test
Ground Test
3.1.3.5.3 Controls and Displays
AY/3000 Demonstration
AV/3013 Demonstration
AV/3015 Demonstration
Analysis
Ground Test
. A¥73016 Analysis
- AV/227 Analyria
AV/19G2 Anslyxis
AVA910 Demonstration
3.1.4 (Not Applicsble)
3.1.5 Reliabils i
Reliability Requirements P — -
3.1.6 Maintainabitity And Maintenance Concept Requirements
AV/1226 Analysis
Demonstration
Ground Test
AV/2083 Analysis
] AV/2906 Anatysis
) 2 Demonstration
s AY/2004 Inspection
; AV/2939 Analysis
-1 AV/2182 Analysis
Demonstration
AV/2191 Analynis
- . Demonstration
AV/1134 Analysis
AV/1142 Analysis
AV/2267 Analysis
AV/2940 Analysis
AV/2%41 Demwonstration
AV/I46 Anatymis
AV/2938 Anatyns
: AV/1304 Anslyziy
3.1.7 (Not Applicable) o
DL N Anpieahin ]
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Requirement Paragraph Requirentent | Verification
. ! identifier ; Mecthod
: : |
[ 3.1.9 Environmental Compatibility Requsirzments B _“‘ '
£ 3.1.9.1 Operaune and Non-Operating Favironment ; | i
119,11 Ambient Terperature ] | ’
i AV 2580 Analysis
[ ; Flight Test
'r J Crourd Test
i
! I AVIIT9 Analysis
3.1.9.1.2 Prassure i |
_ L AV287T Anajyss
U3 19.1.) Humidity ) i !
TTUAVARTE 1 Amalvas
c3.0.9.1.4 Salt Fog T [
5 [ AV.2876 Analvsis
i 3.1.9.1.5 Sand and Dust |
] I AVI8TS Anglvsis
3.1.9.1.6 Atmosgherie Ligusd Water i} _ _
B :}_VJ'ESSU .'\flal}'SiS
* 3.1.9.2 Induced Envuonment i
| _ POAVINGTT VT Xualvass
| AV0TI Analysis
i Flight Test
3.1.10 (Not Applicuble) N
3.1.11 Matertals And Processes Reguirements f
i AV/A182 Analvsis
! AV/3007 Analysis
ANVZ962 Analysis
_ AV/1474 Analysis
i 3.1.110.1 Towe Chemicals, Hazardous Substances, And QOzone-Deplcting |
Chermicals L |
| AV/TIES Analvsis
. 1 AVAGSE Analvsis
, AV, 2937 Analhvsis
| 3 1.12 Ejectromagrene Favironmental Effects - ;
''3.1.12. ] Electromagsnete (_‘O;I_Tpﬂfibr]lf‘,' o
o h AT T .“1.’1;1};.*E

Grourd Tust

AN TR

Analvsis

AV 452

Analyais

AV 1453

Anaivss

AN LS50

Analvars
Grrovnd o

AV 1195
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Requirement Paragraph Requirement | Verification

Identifier

Method

3114 (Not Applicabley L T I
o 1 L1 Interchangeability, Sandardizanon, Intesoperability, And Commonality f 'I
I Requiements e | |
— AVIOIY | Adalysis
T - L AVIZTIL T Anaiysis ’I
5 AV 2265 Analviis i
o AV2384 Analysis |
. ) AV.2430 | Demonstranon |
'_ - AV2926 1 T Ambysis |
| 3.1 16 System Safety And Health Requirements i |
| 21161 General Requirerments i :
o — AV1455 JAnalysis |
AV 1460 Analysis |
[ _ e AV L Analyms
¢ 31162 Personne! Safety
i L e AV/1220 Analysis
| AVI6d T Amatves
_ [ tiround Test |
Y1162 Fhight Safety [ : j
| Avars Analysis |
Lo - ANIITA Apalysis
e e L AVSL4TO Analysis i
e AV/2788 Amalvsis
L e AVI2T89 Analysis
e AV 3608 Analysis
i _ AVII08 Analysis
- AV/3038 Analysiz
(3164 Software Satery — T
|' _ e AV/2808 Analysis
A8 S Crashworthiness
e AYIZB20 L Analysis
e o e CAVARU T Ralyme
! AV2824 Analysis ;
31 tooEleomeal Safety T
e AV/23818 Analysis
AVEN Analysis
_________ T ) i AV/Z2812 Analysis ]
) . : AV:3813 Analysis {
e —— Loavasie Al |
o L AVIIRYS LApalyss
_____ T T L AV728I16 Analysis |
] e o N ] _ L AV2819 | Ambyes I
- o | AVIWTS Analyss
LA General Equpment T T T T N
e o o _ AV 2826 Amalysis :
________________ _ L ce o AV287 T Al
e _ 3 LLAVISIC L Analysy
————— S 7.5 M S v SV
N - i Y 2H3 Analests
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T T } _Ficqmremem?.:ragrnph | Requirement . Verification
|| Identifier | Method Ii
- e S
e e e — e U .  AVIRIS T _Anw_@_.
5 Fire Pmtcmon L o h _
LT o | AV28SS 1 Amalys
! o T B | AV2RAG ] Analysis
.............. Permmnstration J
| AVI3077 Demonstration |
o 24 A6 Explogiie Atmesphere o ' :
o - N . ) AV 2847 Analysis |
L 2117 Hunen Factors' Human Systens Integration Reyuirements i )
AV:A229 Analysis
: Demonstraiion
l _ ) . Lab Test
: ANV2901 Amalymis 1
| —— e . - . -4 Demonstration |
booavaen | Anatysis |
_ . i . ] Demonstration |
AV.2905 | Analysis |
i { Flight Test ’
e R | o GrowdTew |
i | AVZOU8 | Analysis i
' ! © {emwnswauen |
; I Ground Test
i . e | | e bab Te )
EW e e e e b e e e L Av29eT T _l?cmrmstmllt‘ﬂ j
' L AV 1228 Analysis ;
AV1232 Analysis
; E 'l Fligh Test ;
! i Lab Test |
TLIR(NoiAppheable) o [
¥ U 19 Computer Resources Requirements _ _ 1 ) i B )
! i . AV 2089 Anatysis |
! LAv2907 T adives
b e e fAVII46 Demanstztion
AVI3090 Demanstration
______ ) [ AVAUST T Bemonstration
P30 Lngu’.ms And ‘wupporlabuht\ ‘lu.;uncm;:nw ! -
{11201 Not Applicable)
| 3.1.20.2 (Not Applicahle) e o _
SI103 %pp(irr Equipment chu:remcnl:.
i_ - I Anaslysis
[ 3.1 20,4 (Not Applicable)_ - B
._i.m_?_l_i_}.ﬂ‘_.}l’fl S L A _

LRI 1\01 \pphcabu:}

Aralysis j
Ground Test ’
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Requirement Paragraph Requirement Yerification
Identifier Method
o AV/2997 Analysis
’ AV/3004 Demenstration
. Lah Test
CY AV/3003 Analysis ]
AV/3002 Analysis
Lab Test
AV/3001 Analysis
Ground Test
N AV/3035 Analysis
- AV/2998 Analysis |
s L . - AV3086 Analysis
. AZ@T-O_C'? Analysis
N AV003 Demonstration
AVR9T? Analysis
" Demonstration
AVA0RY Anslyis
12 2 Built-In Test4BIT)
AV/1328 Analysis
Ground Test
Lab Test
AV/29%2 Analysis
Lab Test
AV/1422 Analysis
tyrownd Test
f.ab Test
AV/1329 Analysis
Uround Test
l.ab Test
AV/2066 Analysis
Ground Test
Lab Test
AV/i1330 Demonstration
AV/2984 Demonstration
AV3022 Demonstration
3.1.24.3 Data Recorder
AV2985 Analysis
AV/2986 Analysis
Demonstration
Flight Test
(Ground Test
|3 135 (Nl Appiicably)
’_?_3 Intertace l{a:quirt'nm:;[s_ .
(327 (NotApol J‘:
3.2.3 (Not Applicable) . o
3.2.4 (Not Applicable} T ]
3.2.5 Design And Construction Requirements
...... - AV/1358 Apalveia
! 3.2.6 (Not Applicable)
i_3-2.7 (Not Applicable) i )
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Requirement Prragraph Requirement Verifieation
Identifler Method
3.2.8 Workmenship And Quality Requirements
AV/1378 lnspection
3.2.9 (Not Applicable)
3.2.10 (Not Applicable) i
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Appendix A: Assumptions and Conditions Relating to Air Vehicle
Specification RM&A Metrics

This appendix provides assumptions, conditions, and provisions for specified quantitative Reliability,
Maintainability, and Avadability (RM&A) metric requirements. These RM&A requirements are based on the
corresponding ORD threshold requiremnents, which are wartime only requirements.

Applicable Parameters - The following specified RM&A metrics must be met or bettered within an AMC
operational environment under 2 wartime scenario by the time Initial Operational Capability (I0C) is achieved.

EARAMETER

Mean Time Between Failure (MTBF)
Mean Time to Repair (MTTR)

-

2 Wartime Provisions The wartime scenario a3 8 minimum has the following characteristics/conditions:

a Sustained wartime utilization rate is at least 5,0 FHVAC/DAY, a little over twice the AMC C-5B peacctime
rate that has averaged about 2.3 FH/AC/DAY in the 1995-2000 time farme. Surge rate may be as high as
11.2 FH/AC/DAY, the ORD threshold.
b. Wartime surge period is in the range of 30 to 45 days.
Additional maintenance and supply manpower is available so that downtime awaiting maintenance is
rediced and more maintenance concurrency can be implemented. Maintenance and supply personnel will
work longer schedules (reference AFI138-201) to facilitate increased utilization so that personnel
productivity increases.
Adrcraft refurbishment activities are delayed.
Aircraft isochronal inspections are delayed.
Average sorties lengths increase to sbove 5 hours per sortie.
Constants found in Air Force Pamphlet 10-1403 are used as guidelines for establishing sortie turn times,
etc.
A 90% issuc effectiveness rate applies, as well as delivery of the remaining 10% within 48 hours, for RERP
items a8 well ay for those non-RERP items that, when failed, cause code three breaks and/or downing
(NMC} events.
Average delay time awaiting maintepance personnel is no more than 3 hours per NMC event.
Maintenance is accomplished in accordance with verified and approved technical orders using properly
trained personne),
k Breaks, not-mission-capable (NMC) events, and departure delays are per the applicable minimum
equipment list (MEL) defined in AF1 11-2C-5V3,
C-5A and C-5B aircraft modified to the RERP configuration are flown and supported the same way.

Powm oo A

et ]

3 Allocation Provisions - RERP and Non-RERP allocations of the totzl requircment for each parameter are as
follows. Contractor responsibility is to validate that the total air vehicle requirements are met using these
allocations as worst-case allowables in the validation process for NON-RERP and Early Go-Ahead Itetns. If the
validation process validates numbers better than these allowables, such numbers may be used in the overall air
vehicle validation.
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Allocated | RERP | Allocated
Parametar Raquirement| RERP Sub- {NOn-RERP
Portion | AMocation®| Portion
MTBF (Fit. Min.} 310 50.8 80.0
Sub-Alloc. 1143.0
MTTR (minutes) 85.0 8580 85.0
Sub-Alloc. 70.0

RERP Sub-allocation is to Early Go-Abead improvements. These are C-5 Avionics Modernization Program (AMP),
Hydraulic Surge Contrel Valves, Tire Deflation/ Anti-Skid System, Fuel Boost Purops, Main Landing Gear Roll
Pin, Manifold Flow Control, Bleed Air Overbeat Loops, Nitrogen Inctting (T.O. purging procedure change), and
Emergency Escape Slides.

5. Computational Formaulas - Verification of Contractor compliance with the quantitative RM&A metric
requirernents shall be shown by analysis using the definitions/equations contained in Section 5, Technical Reference
{nformation, and predicated upon Government achievement or bettering allocated Non-RERP portions of the
requirements.
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Appendix B: AMC Mission Rules with Global Air Traffic Management
(GATM) Constraints

SEGMENT 1 Start-up, Taxi and Takeoff Fuel

SEGMENT 2: Fuel to Climb at 250 KCAS (speed due to ATC restriction) up to FL 100 and 270
KCAS until reaching .70 MACH then climb at 0.70 VACH unti! reaching initial cruise altitude
(T.0. 1C-5A-1, Current climb speed schedule). For the RERP C-5 the climb speed from FL 100
to the initial cruise altitude determined by LMAS.

SEGMENT 3, CRUISE:

- Standard Day Temperature and Altimeter

_Tnitial Cruise Altitude is calculated at 300 FPM Rate of Climb

~ Constant Speed: 0.77 MACIL'300 KCAS which ever is less {AMC Pamphlet 11-2,
optimized fuel conservation vs. time speed} For the RERP C-5 the optimized speed
determined by LMAS.

- GATM Constraints (Typical)

— 1f initial Cruise Altitude is less than FL 290, Optimum Step Climb Profile (2000 ft
increments, last increment maybe 1000 ft)until reaching FL. 290 then Constant
Al/Constant Speed for remainder of cruise period

- If initial Cruise Altitude is Between FL 290 and FL 300, Constant Alt/Constant Speed
at FL 290 for entire cruise period.

_ If initial Cruise Altitude is FL 310 or above, Constant Alt/Constant Speed at the initial
cruise altitude for the entire cruise period.

NOTE: Initial altitudes will be rounded down to the nearcst 1000 feet.
SEGMENT 4, EN ROUTE RESERVES
10 % of the cruise segment time
-- N/A if cruise time is less than 60 minutes
- No distance credit
SEGMENT 5, DESCENT: 5,000 bhs. {AMC Pamphict 11-2)

SEGMENT 6. HOLDING: 45 minutes at FE 100 (AMC Pamphlet 11-2 and T.O. 1C-5A-1-1)

- Caiculated using 20 degrees of bank
- Speed based on 1.3 V Stall (Nominal 3 degree Angle-of Attack)

SEGMENT 7. APPROACH AND LANDING FUEL: 2,060 Ios. (AMC Pamphist 11-2)

Uss and/or disclosurs le poverned by the
statement on the tite page of this document
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SEGMENT &, MINIMUM LANDING FUEL: 18,000 Ibs. (T.Q. 1C-SA-1 and AMC Pamphlet
11-2, required for hydraulic cooling),

ADDITIONAL INFORMATION: In an effort to capture the 840,000 Ibs. legacy C-5 vs. the
840,000 Ibs. RERP C-5 HQ AMC/DOV submits the following:

Premise: It is unrealistic to compare an 840,000 lbs. legacy C-5 with a 840,000 Ibs. RERP C-5.
At present the C-5 is incapable of performing an 840,000 takeoff from any C-5 Main Operating
Base.

Justification:
Conditions:

- Standard Day: Sea Level, 15 degrees C (59 degrees F).

- Hot Day: Sea Level, 40 degrees C (103 degrees F).

- Winds: Calm

- Runway Conditions: Dry

- Runway Length: 10,000 ft

- Line-up Distance: 250 ft

- Runway Available: 9750

- No obstacles
- Maximum Takeoff Gross Weight (MTGW) limited by 3-engine climb, (T.0. 1C-5A-1-
1,

Fig A3-12) and/or Critical Fieid Length (CFL) (T.O. 1C-5A-1-1, FIG A3-8)

- MTGW limited by the 40:1 OIS (152 fi/nm, 2.5 % net climb gradient)

NOTE: Published minimum climb gradients and/or obstacles will reduce MTGWs.
Maximum Takeoff Gross Weights (MTGW)
Standard Day

MTGW limited by 3-Engine Climb and/or CFL: 802,000
MTGW limited by 40:1 OIS: 757,000

Hot Day

MTGW limited by 3-Engine Climb and/or CFL: 697,000
MTGW limited by 40:1 OIS: 657,000

Use and/or disclosune ls governed by the
statsment on the title page of this document
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Appendix C: Applicable Paragraphs in FAR Part 25 for the Propuision
Subsystem

Paragruph Paragraph Titie | Amendment - Verfication
Mumher I Method
T Dbty f?}cncml (Performance) T |H\hr“:ﬂzndrt— 23y lf Analysis ||

<) [ Feb. 18,1998 L ;-
'LI-TS-.'E::‘}} R Loads P Amede 25-23 Analysis i
R [Apnig tor0 .
23 3% : Yacioers of Safcty 1 Amdt 25-23 5 Analysis ‘
] s Aprtl B, 197G : o
To35ans . Strengrh amd Deformation Amdr. 25-54 f Analysis l
T } Scpicmber [, 1980 | ]
| 25007 | Proat af Structune |‘ Amde, 25-54 lT Analysis i
S _ | September 11, 1980 | |
25 241 " Engine Torque Amdr. 2546 [ Aralysis |
| N | October 10, 1978
IS IETS |‘ Side Load on Engine Moont Amdr. 25-22 ' ' Analysis '
: | Apnl 8, 1970 i ;
- Unsymmeeteical Loads due o Engine & : Amalysis
| Fmlure e
" [Gyroscapic Loas -. TN
1| Cienerat Amult, 25.23 Analvsis
e Apitg1om
i 1347 " Damage - Tolerance and Fatigue . Amgh. 23.54 (o Analysis
| | Fvaluabon of Structure | September 11, 1980 ;
{_ 25.381 [ iphtmng Protection | Anaiysis |
L. 23603 Matenals 1 Awmatwss G
oo EEOS L Fabricanon Methods e e b Analysis
[_. 25607 Fasiners i . Analysis |
!— Jjb()(} l‘mtcc-lionwofSt_r'u:lurc ______ _ |:__ o Analysis
2SAIT T AdCessimality Proy imons 5
] | L Aualssis |
i Matenal Swrength Properties and ) i Analysis
_. : Design Values i F |
2. Destgn Properies e o Anabysis
- s apeend Factors . . Analysis —!
- {asting Faclors _ I oL Anadysis |
i Deaning Factors . L e Amalysis
. g Factors T s T
_ . Avreetashic Stability Reguirements ‘l | Amless
Cockpt Controls PAmdL 2546 Analysig ;
_______________________ ] | Cewber 30, 1978 |
RN " SMonon and Bflect of Cockpst || Amde )7y T .\;1;[}'.3}5 .....
Cgouls LSuly 30,1990
Fiammable Fhind Fire Promting Pamdr 25aa 0 '_.G.l_l_ys;;m__‘
S S R [ Octuber M) 197y
B N B S v ool

nellation Analbysis
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Paragraph Paragraph Title Amendment Verification |
Number Method |
L
October 30, 1978 |
25.903 Engines Amdt 2595 Analysis
_ March 26, 1998
25534 Turbojet Engine Thrust Reversor Amdt 25-23 Lab Test
System Tests Apxil 8, 1970 Analysis.
25952(b) | Fuel System Anaiysis & Test Amdt 2540 Analysig.
. March 17,1977
25.993 Fuel System Lines & Fittings Amdt 25-15 Analysis,
_ September 20, 1967
25.904 Fuel System Components Amdt.25-57 Analysis,
_ Febraxey 23, 1984
25.1011 General Lab Test
__ Anslysis.
25,1013 Oil Tanks Amdt 25.57 Analyxis,
Febroary 23, 1984 :
28,1015 Oii Taak Tests Amdt 25-36 Analysis, |
October 1 1974
25.1017 Oil Lines and Fittings Analysis.
251019 Oil Strainer or Filter Amdt. 25-36 Analysis. |
October 1 1974
25.1021 Oil System Drains Amdt.25-57 Anatysis.
February 23, 1984
25.1023 Oil Radiators Amalysis.
25,1045 Cooling Test Procedures Amdt 25-57 Analysis =|
February 23, 1984
25.1091(bX2) | Air Induction Amdt. 25-57 Analysis
{&) February 23, 1984
25.1093(b) | Induction System Icing Protection | Amdt 25.57 Analysis
February 23, 1984
25.1103 Induction Systzm Ducts and Alr Amdt 2546 Apaiysis .
Duct Systens October 30,1978 ;
25.1121 (Exhaust Syntem) General Amdt. 2540 Analysis |
Murch 17,1977
251123 Exhaust Piping Amdt. 25-40 Analysis
March 17,1977
251141 Powerplant Controls: General Amdt 25-72
July 20, 1990 Analysis
25,1143 Auxiliary Power Unit Controls _ Amdt. 2546 Analysis
{sdapted o Engine Control herein) | October 30, 1978 |
23.1143 Engine Controts Amdt 25-57 Apaiysis
February 23, 1984 '
25.1155 Reverse Thrust and Propeller Pitch | Amdt, 25-11 Amlysis T
Settings Below the Flight Regime | May 5, 1967
251163 Powerplant Accessories Amdt 25.57 Analyeis |
February 23, 1984 i
25.1163 Engine Ignition Systems Amdt 35.72 Anmalysis |
July 20, 1990
25.1301 Function & Instailation Amalyxis
25.1305 Powerplant Instruments Amdt. 25-72 Analysis |
July 20, 1990

c-2
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Paragraph Paragraph Title Amendment Verification
Number Method
251300 Equipment, Systems, and Amdt 2541 Analysis

) Instaflstions July 18, 1977
25.3316 Sytwem Lightning Protection Amdt 15-80 Analysis
Aprii 28, 1994
25.1321 Amangement and Visibility Anslyzis
25,132 Waming, Caution, and Advisory Amdt 25-338
Lights December 20, 1976 Analysis
25.1337 Powerplant Instruments Analysis |
25,1351 General Amdt. 25-72 Analysiy
Jaly 2¢, 1990
25.1353 Eiectrical Equipment & Installations | Amdi. 25-42 Analysis
_ Jaary 16, 1978
25,1435 Hydrsulic System Anatysiy
25.1438 Preagurization and Pocumstic Analysis
Systwers
25.1461 Equipment Contzining High Encrgy Arnalysis
Rostory
25.1521 Powerplaat Limitations Analysis
25.1527 Maximum Operating Altitude Amalysis
25.1529 Instractions for Continned N/A
A e
25.1541 General Anaiyzip
25,1549 Powerplant and Auxiliary Power Analysis
Unit Instruments
25.1551 Oil Quantity Indication Analyxis
25.1557(b)(2) | Misc. Markings & Placards Amdt, 25-72
[ uly 20, 1990 Amlysis

C3
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Appendix D: C-5 Pre-RERP Flight Control Baseline
Scope

This appendix provides reference data establishing the pre-RERP baseline for specific
RERP stability and flight control Air Vehicle Specification (AVS) requirements and
verification descriptions as listed in this document. The purpose of Appendix D is to
clarify baseline characteristics as required and to reduce the need to refer to other
documentation.

Referoance Documents

Appendix D was developed using the following references:

I. MIL-F-8785 (ASG): Military Specification, Flying Qualities of Piloted Airplanes,
dated 1 September 1954.

2. FAA AC20-57a: Automatic Landing Systems (ALS), dated 12 January 1971

3. MIL-F-9490D: Military Specification, Flight Control Systems— General
Specifications for Design, Installation and Test of Piloted Aircraft, dated 1975

4. AFFDIL-TR-75-3: Evaluation of the Flying Qualities Requirements of MIL-F-

8785B (ASG) Using the C-5A Airplane, dated 20 March 1975.

5. LGI1US42: Flight Control Report (Aerospace Vehicle) — Stability and Control
Rev P, dated 24 April 1981.

6. TQ 1C-5A-1: Flight Manual - USAF Series C-SA and C-5B Airplanes,
dated 1 December 1997 Change 2 - 15 May 2000.

Use and/or disciosurs is governad by the
statement on the tile page of this document

D-1



LGOOERO181

27 February 2002

D3.0  Introduction
The RERP originally assumed that the C-5 Avionics Modemization Program (AMP)
would be completed before RERP upgrades are incorporated. At the time of RERP
SDD contract award the AMP flight test program had not started and the verification
documents were not available. With AMP flight test not underway as yet, much of the
AMP data needed to establish the flight control baseline will not be available until later
in RERP SDD. Since many of these characteristics will therefore be finalized later,
updates of those characteristics necessary to identify or clarify specifications have been
associated with AMP milestones. The following sections in this appendix provide the
data categories and sources for each of these items. A cross-reference matrix 1s also
provided to identify which the association of these items with relevant AVS
requirements and verification descriptions.
Descriptions

D4.1  Flight Envelopes

D4.1.1 Operational
These data will include charts or data from the baseline Air Vehicle Flight Manual,
which will be cross checked against contractor report AFFDL-TR-75-3,

D4.1.2  Service
These data will include charts or data from the baseline Air Vehicle Flight Manual,
which will be cross checked against contractor report AFFDL-TR-75-3.

D4.1.3 Permissible
These data will include charts or data from the baseline Air Vehicle Flight Manual,
which will be cross checked against contractor report AFFDL-TR-75-3.

D4.1.4 Permissible Sideslip Limitations
These data will include charts or data from the baseline Air Vehicle Flight Manual,
which will be cross checked against contractor report AFFDL-TR-75-3.
Service Loading

D4.2.1 Heavy
These data will include charts or data from contractor report AFFDL-TR-75-3, which
will be cross checked against the baseline Air Vehicle Flight Manual,

D4.2.2 Normal
These data will include charts or data from contractor report AFFDL-TR-75-3, which
will be cross checked against the baseline Air Vehicle Flight Manual.

D4.2.3 Light

These data will include charts or data from contractor report AFFDL-TR-75-3, which
will be checked against the baseline Air Vehicle Flight Manual.

Use and/or discioaurs is govemed by the
skaternent on the titte page of this document
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D4.3  Weight-CG Test Envelope

This envelope below was derived using a baseline Air Vehicle weight vs. center of
gravity envelope partitioned to describe the regions defined as forward, mid, and light
weights as well as forward, mid, and aft centers of gravity for the flight test program.

C-5 RERP
Woeight - CG Test Envelope
850 4 -—— - - - p——— S — -
) | : . LA ” N - 248,000 e 32 250 . TN
' | | D | | | , é o
k i ! i i i I ;
800 | R r ' — ; N 4 ___|:.__. | S — F ¥
Y A if o
L : L . . r:m-.mn.mwm . f
: . / : : / ! 768,000 lry ) 1.59 l | a
: : ' ' : ' H
| : i : |
| : | : ' it °
Lf - - a
| ! / f ' v
' i : Y
| ¥ J_.—
Weight : : 3
(Kles) | "
i . . — L. —— - o
; , 5 i d
FWD CG AFTCG | :
550 4 ! ' e
: i | i m
L ! I i 1
h i | ! ; :
500 _ 2
] i | i ! ' | L
r ! i ! | i
h 1 ! ‘ |
4 - + -— - “— ]
: i |
1] | | ] i
400 - ! . : S N R =
4 Empty Wighl = 24_E30 R ;
350 1

18 20 22 24 26 28 30 32 34 36 38 40 42
Centar of Gravity (%MAC)

D4.4 Loads/Hinge Moments Envelope

These data will include charts or data from developed or drawn directly from contractor
report LG1US42.

D4.5 Vehicle Flying Qualities (SAS On & Off)
D4.5.1 Phugoid Mode Description

Use and/or disclosure is governed by the
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These data will include charts or data from contractor report AFFDL-TR-75-3,
MIL-F-8785 (ASG), and LG1US42 for specific representative flight conditions. These
data will provide bounds for acceptable Air Vehicle phugoid mode characteristics.

Lateral Directional Damping

These data will include charts or data from contractor report AFFDL-TR-75-3,
MIL-F-8785 (ASG), and LG1US42 for specific representative flight conditions. These
data will provide bounds for acceptable Air Vehicle lateral-directional damping
characteristics for the bascline Air Vehicle with SAS ON. Similar data for the baseline
Air Vehicle with SAS OFF will be shown for objective goals.

Power/Thrust Reverser Control Force Change

These data will include charts or data from contractor report AFFDL-TR-75-3,
MIL-F-8785 (ASG), and LG1US42 for specific representative flight conditions. These
data will provide bounds for acceptable Air Vehicle control forces changes caused by
changes in power or by in-flight thrust reverser extension based on data for the baseline
Air Vehicle.

Artificial Stability System Failure

These data will include charts or data from contractor report AFFDL-TR-75-3,
MIL-F-8785 (ASG), and LG1US42 for specific representative flight conditions. These
data will adequate to describe the baseline Air Vehicle handling quality levels, as
described in MIL-F-8785 (ASG), following failure of the artificial stability systems
(SAS OFF).

Flight Handling (Qualities) Characteristics

These data will include charts or data from contractor report AFFDL-TR-75-3,
MIL-F-8785 (ASG), and LG1US42 for specific representative flight conditions. These
data will adequate to describe the effect on handling characteristics of the baseline Air
Vehicle with the artificial stability systems active (SAS ON), at representative
conditions, for comparison to the Air Vehicle.

Crosswind Landing

CapabHity

These data will include charts or data from TO 1CS5A-1 to describe the crosswind
landing capability for the bascline Air Vehicle flight manual under the conditions
described in AV/2710,

Weight

These data will include charts or data from TQ 1C5A-1 to describe the crosswind
landing weights for the baseline Air Vehicle flight manual under the conditions
described in AV/2710 and D4.8.1.

Use and/or disciosura i governad by the
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Stall Warning System

These data will include angle of attack margins between the stallimiter activation and
stall for vanious flap/slat settings for the baseline Air Vehicle as defined in LG1US42.

Stall Recovery

This section will contain a description of acceptable stall recover characteristics until
relevant baseline Air Vehicle flight test has been completed. Following release of the
relevant flight test data report (FTDR) the normalized data will be inserted for the stal
regions evaluated. (It should be noted that baseline Air Vehicle will not be tested
beyond the stall point for performance, AOA = ~22, therefore no data will be available
for this condition on the baseline aircraft.)

ALDCS Function/Performance

These data will include charts or data describing stability minimums from
MIL-F-9490D. These data will be updated following the release of relevant AMP
verification results for the baseline Air Vehicle and will include the performance and
stability minimums from AMP ALDCS tests.

Automatic Approach Repeatiblity

These data will include charts or data from FAR AC 20-57a. These data will be
updated with AMP flight test verification results.

Control Surface Rates

These data will include charts or data from contractor report LG1US42. These data
will be checked against the relevant baseline Air Vehicle test data.

Mechanical Equipment Baseline

These data will include charts or data from the Elevator Variable Feel Unit, Rudder
Limiter, and Slat Proximity Sensor component specifications (if changes are made to
these units). These data will be of sufficient detail that an assessment of the functional
performance of these components may be made.

Definitions

Normal Landing Definition

This section will comprise a narrative of flight conditions, vehicle configuration, and
flight characteristics that will define a normal landing for the Air Vehicle.

Operational State IT]

These data will comprise a narrative and charts or data from MIL-F-9490D sufficient to
describe this characteristic,

D4.14.3 Operational State I'V

These data will comprise a narrative and charts or data from MIL-F-9490D sufficient to
descnibe this characteristic.

Usa andf/or disclosure is govemed by the
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D4.14.4 Operational Flight Envelope

These data will comprisc a narrative and charts or data from MIL-F-8785 (ASG) and
AFFDL-TR-75-3 sufficient to describe this characteristic.

D4.14.5 Service Flight Envelope

These data will comprise a narrative and charts or data from MIL-F-8785 (ASG) and
AFFDL-TR-75-3 sufficient to describe this charactenistic.

D4.14.6 Permissible Flight Envelope

These data will comprise a narrative and charts or data from MIL-F-8785 (ASG) and
AFFDL-TR-75-3 sufficient to describe this characteristic.

D4.14.7 Flying Qualities

These data will comprise a narmative and charts or data from MIL-F-8785 (ASG)
sufficient to describe what is meant by a flying quality level.

Usa andior discionurs is governed by the
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D5.0 C-5 RERP AIR VEHICLE SPECIFICATION
APPENDIX D - CROSS REFERENCE MATRIX

fTEM |BASELINE |CATEGORY AvVE AIR VEHICLE SPECIFICATION | APPENDIX D | SPECIFIC DATA SOURCE
# ELEMENT SECTIONS REFERENCE * DATA TO ADDRESS AVS
SOURCE REQUIREMENT

Requirement | Verification - Section
- Saction 3 4

D411 COparsiioral Mumerous  ; AV/2937, AVVIETT, AVWWHT1Y, |AFFOL-TR-T53 | Charts or Daéa in Fiight Manual.
avew,  [awnriz awnria, | To1cea
AVAZTO0,  |AVWATHE AVWWIZIA2,
AVIS03T  [AVVIZEDA, AVVITASY,
AVVIZIET, AVVIZ388, ;
AVVIZI00, AVVIZI0, i
AVVIZIZ, AVVI203,
AVVIZI04

D412 Service Naserous | AVI2SET AVWHETS, AVWHTOR, JAFFDL-TR-75-3 | Charts or Deta in Flight Marusl.
AVWHTIS, AVWHTIA, TO 1-C-aA
AWHT2I, AVWTZ22,

Fright AW, AVWHT22,
Ervslopes AVVIZ40T, AVVIZIS2
D413 Permissible Numercus | AVI2488, AVV/ISIT, AVWHSSA, FAFFDL-TR-75-3 : Charts or Dude In Flight Manusd.

AV/2854, AVWHMTIT AVVHTS, TO 1-£-8A
AV0N AVWHTIR, AVWHTTS,
AVVITES, AVV/2328,

AWIZMI, ANVIZY53,
AVV/Z3N2 AVV/IZASS,
AVVIZI0N, AVWI2408
D4.1.4 Pemmissibie AVIZA00 AVWI2380 AFFDL-TR-75-3 | Charts or Date in Fiight blanual,
Sideallp TO 1-C45M,
D421 Heavy Numarous | Tean Not Tt Nol Referencad  JAFFOL-TR-75-3 | Charts ov Duta in Fiight Manuai,
Feodarencad TO 1-C-8A,
D422 Service Norval Numerocus | Tenm Not Term Not Relerenced  FAFFOL-TR-75.3 | Ciwarts or Dwts in Fight Manuasi.
Raderenced TO 1-C-8A
Loading
D423 Light Numetous | AVZT08 Term Not Referenced  JAFFDL-TR-75-3 | Charts ov Duta In Flight Manual_
(Raf: Mightest YO 1-C-5A
nommal™}
043 [Weight-CO Test Envelope Numercus  [AV2681, AVVITIS, AVV/2324, LM - USAF Dwta has been provided 10 USAF
AVR2002 AVVIZIA3, AVYIT13, atPre SRR H.
AV/I2004 AVVIITI8, AVVIT19,
AVVIT481, AVV/IZaBs,
AVVIZIBT, AVVI1T59,
AVV/ZIBA, AVV/ZIED,
AVV2382, AVVI2390,
AVVIZIOS, AVVI2104,
] - AVVIZ407
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D5.0 C-5 RERP AIR VEHICLE SPECIFICATION

APPENDIX D —~ CROSS REFERENCE MATRIX

BASELINE |CATEGORY

ELEMENT

AVS
SECTIONS

AJR VEHICLE SPECIFICATION

REFERENCE *

APPENDIX D
DATA
SOURCE

Recuirement

- Section 3 4

Verification - Section

SPECIFIC DATA SQURCE
TO ADDRESS AVS
REQUIREMENT

LoadsMinge Moments
Enveiope

AVI2ATD AVVHM53T, AVVHI38

LG1US42

will be measured.)

D4.8.1

Yehicls

AVTIBA4 AWIZMT, AWATH

AFFOL-TR-75-3
LG1U542
MIL-F-8785
(ASG)

Data redevenced from AFFDL-
TR-T5-3 report and descriplion: of
spuc from Mil F-8785 (ASG). A
region will be mutielly defined by
£M and USAF, using the existing
data; ©© bound the acoeptable
characteristcs for previousty
tmstad conditions.

D4.8.2

Fiying

Cualities Laberal

AVras4s AWIZAS1, AWHTIS

AFFDL-TR-75-3
LGIUZAZ
MIL-F-8785
(ASG)

Dot referenced from AFFDL-
TR-75-3 report and deacription of
spac from MIL F-8785 (ASG). A
region will be mutualty defined by
LM and USAF, using the sdating
data; kK bound the acoeptable
characharistics for previoualy
tosiad conditions.

D4.3.3

Powee Thrust
Control Forca

Vehicle
Flying

AVI25AS, AVVIZID, AVWHTE

AVid812

LG1US42
MiL-F-87B5
{ASG)

Data refarenced from AFFDL-
TR-75-3 report and description of
spec from MIL F-8785 (ASG). A
region will be mutually defined by
LM and USAF, using the exdsting
data; to bound the sccentable
characterisfica for previoysly
tesied conditions.

D4.5.4

Cuailties | Artificial Stabilty

Systam Fakure

AV2008 AVWIIIS4, AVVIT22

AFFDL-TR-75-3
L31US42
MiIL-F-O785%

(ABG)

Data referenced from AFFDL-
TR-75-3 report and description of
spec from MIL F-8785 (ASGL. A
ragion wil be multually defined by
LM and LISAF, using the sudsting
data; t bound the accegtable
charachwistios for previousty
tested conditions.

Flight Handling {Qualities)
Characteristics

Aviassy AVWIZIB1, AVWHT2

AFFDL-TR-75-3
LE1US42

AMP's SAS performance and
stability critaria will be obtalned
and used for the inittad Appdx
inpt. Thess cata wil be
uptated following relevant AMP
FTDR redaase.

Use and/or disciosure is govemed by the
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D5.0 C-5 RERP AIR VEHICLE SPECIFICATION
APPENDIX D ~ CROSS REFERENCE MATRIX

ITEM |BASELINE |CATEGORY AVS AIR VEHICLE SPECIFICATION | APPENDIX D | SPECIFIC DATA SOURCE
# (ELEMENTY SECTIONS REFERENCE * DATA TO ADDRESS AVS
SOURCE REQUIREMENT i
Requirement | Verification - Section 1
- Saction 3 4 ]
D471 Capabifity AVIZT10 AVVABOB, AVVIZI0] TO 1-C-8A  Cromswind capabiity va. RCR
] |trom Fit Manuml. Confer with
Crosswind cuskmer on lates| revision,
Landing
D4.7.2 Walght Definition of "Normal Vehicie
Weight” o be provided.
D48 |Stall Warning System AVISSR AVVIZIB), AVWHTAT LG1US42  Angle of Attack Maugine batwoen
| stalimitar activation and sta¥ for
various Rapvsiat ssthings.
P49 | Stait Recovery AVI2E53 AVYIZIS4, AVVITIB c-58 Mo quantifiatie value is curmently
Functional. Fit ; available or used. Varlables on
Test Man. or | this issue include A/C
Equivalent ° configuration {e.g. flapssiat, CG,
Weight), Pllot technique (8.9..
sntry e, control inpuis), and
recoveny Bchmiques arnd
atnoapheric cond tons.
Use narrattve description of
accaptability until AMP fight teat
[ and thon use these dita,
normadized. (1t shauld be notad
. that AMP will not be testing
3 Jbeyond the stall point for
performance ACA = ~22°
- therefore no data will be
available for this condiion on the
'naselhe aircraft)
D4.10 |ALDCS Functionsd AVt AVWHT24, AVVR482, MIL-F-34500 | Data directly from MIL spac and
Pecformance & Stabilfty AVWIIR2 AMP Data  |curent. To be updated from
AMP data intialty, updaied later.
Dd.11 | Matomatic Approach Systern AVimsy AVWHEIZ, AVVI2475, | FAR AC 2057 | Data diveclly from MIL spac and
Repeatability AVVIZas? curment . Toa be updalad from
i AV/I2856 IWWAT20, AVVIZISY Dats definkng the surface rates
D4.12 Control Surface Rates LG1US42 il be oafined from LM reports.
: . - 2l o
D4.13 g:::unk:d Equipment 2960 AVVI1808 Component level data bo address AVS
ine : apecifications will Do g M|
1 EVFU, Rudder componant '
Limiter, snd Stat . |
Proodrmity '
______ o Seneor.
D4.14.¢ [Normal Landing Definition Numaerous | AVROK2 AVVI2445, AVVI448 LM - UBAF | Narative to describe what
errvelopes are in reigtion i the
Al Vhicls :

Use ardd/or dischkosurs is govermed by the
statement on the titte page of this document

D-9



LGODERO181
27 February 2002

D5.0 C-5 RERP AIR VEHICLE SPECIFICATION
APPENDIX D - CROSS REFERENCE MATRIX

ITEM |BASELINE CATEGORY AVS AIR VEHICLE SPECIFICATION | APPENDI( D | SPECIFIC DATA SOURCE
# ELEMENT SECTIONS REFERENCE * DATA TO ADDRESS AYS
SOURCE REQUIREMENT
Racpsrwment | Verification - Section
- Section 4
D4.14.2 [ General Mumerous | AV/ZTO0 AVWITTE, AVV2408 | MIL-F-04500 |[Narmatve io deacribe what
Definitions | State 1! arrveiopas are in reladion 1o the
Adr Vehicie
D4.14.3 AV/Z480  |AviNo0 AVWITEY MIL-F-O4500 | Narrutive 10 descrbe what
Stawm v arrveiopas are in relafion 1o the
Ar Vehicie
4. 144 Operationsl Numerous | AVI25Y?, [AVVHETT, AVWHTIY, TO 1C3A-1 | Newrative ic dascribe whet
Flight Envelope AVI2000, AVVHTIZ, AWHTIY, envelopea are I rafation 1o the
ANVTZTO0, AWHTIA, AVWIZM2, Adr Vahick
AVI03T AVVIZA24, AVWH 481,
AT, AWIZ3A,
AVVIZN04
AVIAET AW/IBTE, AVVHTIS, TO 1C8A-1 | Narreive 10 describe whet
Bervice Fight AWHTIS, AVWWHT2H, orveiopes are in reistion 1© the
D4.14.5 Ervelope Numarous AVVIIT22, AVVIZI8, Alr Yericle
Gereral AVWHTZ2, AYVI240T,
Definitions AVVE2AS2
AVIZAB0, AVWHSIT, AYVH538, TOICSA-1 | Natrutive 10 deacrbe what
AVIZSD4, AVWHTIT, AVWH TS, envelopes W in nelation 1o the
b csble AV AVWHTQ, AVVITTS, A Vebicie
DA.14.8 e il Nurmerous AVVHTEI, AVVIZ328,
[EntEnveeoe AVVIZ343, AVVIZ35Y,
' AW/IZIR2 AVV/Z3RS,
AVVIZIOG, AVVIZA08
" AVI2S44, AVVIEAT MILF-5785 | Narrstive 1o describe whet
Eesieg Oualin AVIZS45, {ASG) envelopes are ket refation o the
D4.14.7 (g iy Numerous | AVi2840, A Vohice
L AVI2812,
AVI2058

D-10
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Appendix E: Baseline Air Vehicle Data

E3.0

Scope
This appendix provides baseline Air Vehicle data relevant to requirements and verifications in this
specification, except for the flight control characteristics that are addressed in Appendix D.

Reference Documents

There are two references included here in appendix E. The first is TQ 1C-5A-1, Flight Magual - USAF
MM&M[D&:M!W? Chlnch 15Mly2001 The second is TQ

WG L Workgards 8, dated 1 July 1998,
Cinuge OCtD

introduction

The next two sections include excerpts from the documents listed above that specifically apply to the
references made in this Air Vehicle Specification. The next section contains sections of the Flight Manua)
about various specifications and procedures of the aircraft that are pertinent to this Air Vehicle
Specification document. The last section of this appendix containg work cards for thruflight inspection
requirernents for the C-5 airplane.

E3.1 TO 1C-5A-1
E3.1.1 Take-off Flap Setting (page 2C-123) DELETED

Use and/or disclosurs is govemned by the
statement on the title page of thia docment
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E3.1.3 Engine crosswind/tailwind limits {(page 5-10})

ENGINE CROSSWIND/TAILWIND LIMITS.

Engine oparating limits in crosswind and tailwind conditions are shown in figure 5-3. For ease of
operational use, these limits may be summarized as follows:

NOTE: These limits apply to all ground operations axcept rolling take-offs,

wind from the two radar quadrants.

Up to 30 knots - No restriction.

30 to 40 knots - Taxi parmitted with Nt RPM limited to 77 percent.
Above 40 knots - Do not excead 39 percent N1 RPM setting.

ENGINE OPERATING LIMITATIONS

Usa andior disciosure is governed by the
staternent on the titte page of this document
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IN CROSSWIND AND TAILWIND CONDITIONS
.
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1 N T I AT W0
394 M, FPM LIM crek H
" t,.i.,;, . b 1% t _: T
: R 2 41 H
: | e : : :
1
S N I N B = <2 2 0
Figure 5-3 Change 511

E3.1.4 Engine suction feed limitations; main tank to engine feed (page 5-10)

ENGINE SUCTION FEED LIMITATIONS (MAIN TANK TO ENGINE FEED)

WARNING
Fusl crossfeed and isolation valves should be closed during suction feed operation
Recommended and Alternate Fusls.

During Climb
Outboard Engines 12,600 feat maximum
Inboard Engines 20,000 feet maximurn

During Crulse
Outboard Engines 32,000 feet rmaximum
inboard Engines 40,000 feet maximum

Lise andior disciosurs la govermed by the
staternant on the title page of this document
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E3.1.5 Rapid Warmup of Cargo Compartment Floor (7-8)

For rapid warmup of the cargo compartment floor, operate just the floor heat system. This system
alone will utilize most of the output of two APUs until the floor heat temperature control vatves
begin to modulate. The floor will be heated up in 15 to 20 minutes, then other system selections
can be made. Never place the FLOOR HEAT switch to "FANS ONLY™ when atternpting to warm
up the cargo compartment or the floor.

£3.1.6 Turning Radius and Ground Clearance (pages 2A-97,98)

The following two figures describe tuming radius and ground clearance taken from the C-5 flight
manual, TO 1C-5A-1.
i Turning Radius and Ground Clearance

e AFT MLG CASTERNG
/// T

CASTER LOMTRTR
LWFTCw-CENTER

L

i / I TURNIG CENTER
and L g

[ =<7 e 3

i s

-171 FEEY

\,\\ oG TP RADUS -
W .
WA FRL FUEL re

N, LEFT BEAR
N 4 MR LAMONG GEAR GROUNE
N el g ELE ARMMCE &
Tk TEET - LOAD £ ACTOR
i AR L * Log
Bl e e 13 FIET 2 moes

Qiposee 1 FEET & MONS
TRy | 17+

Figure 2A-5 (Sheet1 0of2) Aft MLG castering (page 2A-97)

Use and/or discicaure is govemned by the
statament on the tite page of this document
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AFT MLG CENTERED AND FIXED
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ARMLG centered and fixed (page 2A-98)

Figure 2A-5 (Sheet 2 of 2)

E3.1.7 Backing Procedures (page 3-163}
Backing the C-5 with reverse thrust is an option to consider only under emergency circumnstances m order
to preserve the airplane (i.e., severe weather cvacuation, contingency, or wartime) and then only when no

other means of backing are available. MAJCOM approval should be obtained if time permits.

A marginal backing capability has been dermmonstrated, Variables such as slope, cold tires, wind, power
limitations, and taxiway surface conditions will affect backing capability. The following factors must be

considered if backing is afternpted:
a. Ensure that the area behind the airplane is clear and will remain clear while backing.
b. Ensure that the area is free of foreign objects that could be ingested into the engines.
¢. Refer to figure 3-20 for danger areas associated with backing.
d. Set the reverse thrust limiter.
¢. Retract flaps, close spoilers, close ramp and all doors not necessary to be open.
f Scanners should be posted in the troop doors. Use personne] restraint harnesses,
CAUTION

Interphone communications with
Lias and/or disciosurs is govemned by the
statarment on the tite page of this document
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the scanpers may not be possible
due to high engine notse levels.

g. Backing may not be successful above the following weights:

772,000 Tbs on level surfaces

600,000 tbs on up zlopes of 0.5 percent

500,000 [bs on up slopes of 1.0 percent
b Initia] breakout may not be possible if tires are coid. In this event, taxiing forward a short
distance prior to commencing backing is recommended.

CAUTION
N1, Nz, and TIT may tend to
exceed limits during extended
reverse thrust operations.

i. Recommended taxi speed is 5 knots or less. Do not exceed 2 10-knot taxi speed. Backward
movement can be stopped by forward thrust and/or lightly applying the brakes.
j. Turning is not recommended unless absolutely essential for placing the airplane in a position
from which forward taxi is possible. Turns while backing require additional thrust and a large
turning radius (up to 300 feet). Stalling will occur untess a speed of 3 to 4 knots is attained prior
to initiating & tyrn and NLG steering angle is limited to 20 degrees or less.
k. After backing, make the following Form 781 entry:

(1) All engine cowlings require an inspection for loose panels, fasteners, or damage.

(2) The following cugine inspections are required:

() All engine fan blades require a visual ingpection for damage.

NOTE
If time and circumstances permit, the
above inspection should be completed
prior to take-off. If this is not feasible,
the inspection will be accomplished
prior to the next flight.

(b) All Stage 2 fan blade midspan platforms require an ultrasonic inspection.

NOTE
This inspection wilt be accomplished at
an enroute station. If inspection support is
not available, the airplane may be flown
on a one-time flight 1o a station with
mapection capability.

{se andior disciosure s govemned by the
statement on the tite page of this document
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TO 1C-5A-1

Backing Danger Areas
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Figurs 3.20.
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E3.2.1 Thruflight Inspection Cards; 2-001 through 2-017
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