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1.0 PURPOSE 

1.1 Scope 

The mission of Flight Test is to provide data products to our customers at the highest standards of safety and 
efficiency. This requires a comprehensive set of processes spanning from requirements planning, through 
test article preparations, test conduct and reporting. The disciplined adherence to these processes along with 
those applicable processes outlined within the Gulfstream Corporate Policies and Flight Operations Manuals 
is the foundation for maintaining safety within flight test operations. 

1.2 Intent 
This manual is intended to provide the standard procedures to be used by Flight Test personnel to ensure the 
safe and efficient conduct of flight tests at Gulfstream. It is also intended that this manual be reviewed 
annually and updated as necessary to incorporate best practices and lessons learned. This document also 
defines the Gulfstream procedures accepted by the FAA as sufficient to establish an adequate level of safety 
for FAA flight test programs (Ref FAA MoU, Appendix A.10). 

2.0 ORGANIZATION AND AUTHORITIES 

2.1 Flight Test Organization 
The Flight Test Organization is accountable to the Vice President of Engineering. Both the V.P. of 
Engineering and the V.P. of Flight Operations are accountable to the Senior V.P. of Programs, Engineering, 
and Test, who is in turn accountable to the President of Gulfstream. It is therefore the responsibility of these 
leadership roles to implement corporate aviation safety policy set by the President. Safety policy 
implementation with Flight Test is discussed throughout this document. 

The Flight Test Organization is comprised of four areas responsible to the Director, Flight Test (ref Figure 1). 
Departmental Leaders for each area are responsible for ensuring: 

• An adequately trained staff is maintained to support all flight test programs 

• Inter-departmental processes are established, utilized and kept current to incorporate best 
practices and lessons learned 

• Operations are conducted in accordance with Gulfstream standards established in this document 

NOTE: Chief Engineering Position is shown on Flight Test Organizational Chart for reference only and is not a 
part of the Flight Test organization. The Chief Engineer is accountable to Program Manager and is 
responsible for all Engineering data. Flight Test provides a staff representative to each major program. 

GA 2047H 02100 (CG) 
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This manual governs the processes to be used by Flight Test Personnel. Additional information can be found 
in: 

• Safety Management System - Flight Operations 

• Safety Management System- Flight Test 

• First Flight Readiness Reviews - Corporate Policy 14-15 

• FTE Standard Operating Procedures (FT-SOP-003) 

• FTIE Standard Operating Procedures (FT-SOP-004) 

• FAA Order 4040.26A "Aircraft Certification Service Flight Safety Program" 

• Repair Station Manual G02R813X 

• FAA Partnership for Safety Plan Ill 

• FAA Memorandum of Understanding, Risk Management (Rev A, 8/2/08) 

• ODA Manual 

3.0 ROLES AND RESPONSIBILITIES 

Roles within Flight Test are varied and responsibility is assumed within the role description. For cases where 
a person fulfilling the role is absence from the office, that person will find a suitable delegate to perform the 
role in his absence. Email notification will go out to his direct reports and key colleagues of the stand-in 
responsible person, limit of authority, and length if time the delegation is planned for. 

GA 2047H 02/00 (CG) 
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The Chief FTE is a senior technical position reporting to the Director of Flight Test. This position provides 
mentoring of FTEs and technical expertise in all phases of flight testing. This includes representing Flight 
Test with outside agencies (i.e. Domestic and Foreign Certification Authorities), maintaining industry contacts 
and serving on technical committees. The Chief Flight Test Engineer also continually evaluates new 
technology and methods for opportunities to introduce continued improvements to the Flight Test process. 

3.2 Flight Test Engineering (0343) 

This department is responsible for a multi-disciplined staff of engineers and specialists responsible for the 
planning, test conduct, data processing, analysis and results reporting. Specific roles and responsibilities 
within this department are described in the following sections. 

3.2.1 Flight Test Engineer (FTE) 

The Flight Test Engineers are responsible for tests associated with flight sciences (aerodynamic performance, 
stability and control, loads and dynamics, acoustics) systems, powerplant and propulsion and avionics. Major 
responsibilities include: 

• Establishing all test requirements and test plans 

• Defining instrumentation requirements and submitting to FTIE. 

• Establishing analysis methods and data reduction plans 

• Performing risk assessments and test safety analyses 

• Preparing detailed test cards, conducting mission briefings and real-time test support 

• Issuing Flight Reports and maintaining test aircraft records 

• Performing post test data reduction, analysis, and generating test results report 

3.2.2 Data System Specialist 

The Data System Specialists are responsible for providing necessary tools, software databases, applications 
and storage methods to enable processing, delivering and storing all types of acquired data. While the 
majority of data center efforts are on-site, capability for remote-site support is also required. Major 
responsibilities include: 

• Database design and development for processing and storing data 

• Data reduction I analysis tools 

• Data format conversion tools 

• Data transfer, storage, back-up and archiving 

• Interface with vendors and other organizations external to Flight Test to fulfill their requirements 
for Flight Test information 

• Troubleshooting data system hardware and software 

3.3 Flight Test Instrumentation Engineering 

These departments contain a multi-disciplined staff of engineers and specialists responsible for the definition, 
development, design, installation, and operation of instrumentation, data acquisition and specialized test 
equipment. Specific roles and responsibilities within this department are described in the following sections: 

GA 2047H 02/00 (CG) 
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3.3.1 Instrumentation Operations Engineer (0345) 

The Operations Engineers define instrumentation and data acquisition systems as well as other unique 
modifications to satisfy requirements defined by Flight Test Engineering. Major responsibilities for these 
engineers include: 

• Selecting sensors and performing accuracy I response analysis 

• Establishing calibration methods and procedures 

• Developing data systems and providing large-scale or miniature quick-response data systems 
based on program scope 

• Maintaining all data system components to ensure proper operation and airworthiness 

• Maintaining instrumentation calibrations, measurement lists and configuration control per internal 
and regulatory requirements 

• Providing electrical designs to support instrumentation, data acquisition and special test 
installations 

• Providing preflight and post flight checks for flight test instrumentation and systems 

• Supporting in-flight, ground test and remote operations as required 

3.3.2 Instrumentation Mechanical Designer (0348) 

Mechanical design personnel create engineering models, released thru approved work methods, for flight test 
installations. This function includes the following tasks: 

• Provide designs that incorporate structural, aerodynamic or systems modifications to test aircraft 
for the installation of transducers, data system components, and specialized test equipment 

• Release designs that have been approved by Stress and other cognizant Engineering groups to 
ensure airworthy and effective installations 

• Provide support and technical guidance for part fabrication and installation of hardware on test 
aircraft. 

• Resolve installation and fabrication problems due to design de·ficiencies or workmanship issues 

• Disposition aircraft installation discrepancies and work with IVIRB and Stress Engineering to 
obtain repair resolution. 

3.3.3 Instrumentation Technicians 

Instrumentation Technicians perform the build-up, integration, installation and maintenance for 
instrumentation, data systems and special flight test systems. This includes: 

GA 2047H 02/00 (CG) 

• Off aircraft fabrication and assembly of mechanical and electrical components and assemblies 

• Maintaining dedicated lab with proper equipment to calibrate a variety of sensor types 

• On-aircraft installations, calibrations and on-going maintenance of the flight test instrumentation 
and special test installations. 

• Preflight and post-fight checks for the flight test instrumentation and systems 

• Support local and remote site test operations 



Flight Test FLIGHT TEST STANDARD PRACTICE MANUAL 

FT- SOP-001 
Rev-A 
Page6 of82 

3.4 Flight Test Coordination and Operations (0346) 

This department is responsible for coordinating the flight test activities with internal flight test personnel and 
external Gulfstream personnel, suppliers and regulatory agencies. This includes responsibilities for 
establishing test program plans along with short-term and long-term aircraft schedules. A staff of test 
coordinators shall be maintained who are responsible for proper planning, coordination and integration of all 
activities required to support an aircraft's scheduled test operations. 

3.4.1 Aircraft Coordinator 

The Aircraft Coordinator is responsible for directing and coordinating the short-term and long-term activities 
for a given test aircraft. Major responsibilities include: 

• Scheduling tests to be done, including preparation for off-site tests. 

• Preparation and maintenance of the daily and weekly schedules 

• Publication of the Daily Status Report. 

• Maintaining and developing aircraft weighUbalance sheets, configuration statements, and test 
area requirements. 

• Establishing and maintaining aircraft configuration control. 

• Notifying Flight Operations of pilot requirements. 

• Sole responsibility for the generation and maintenance of the FTWA database (except for 
instrumentation FTWAs with are authored by FTIEs) 

• Coordinating daily maintenance activity at the turnover meetings, relative to the upcoming tests to 
be performed 

3.4.2 Flight Test Operational Support 

Witr1in the Flight Test Coordination and Operations group, the support function is responsible for maintaining 
surveillance of open work orders against each flight test airplane as discussed in Section 7. This includes: 

• Managing the content of the flight test a.ircrafts' open work Excel file databases to support aircraft 
conformity assurance 

• Providing technical support assistance (Solumina, Excel, Cognos), and logistics to support aircraft 
configuration and conformity 

• Maintain FTWA, R&l, Flight Log, and other status tracking tools for the department 

3.5 Flight Test Maintenance 
This multi-department organization is responsible for the maintenance, modifications and repairs across a 
multi-aircraft-model test fleet. This includes: 

• Scheduled and Unscheduled Maintenance 

• Installation of production configuration changes 

• Installation of prototype systems 

• Installation of specialized flight test systems and equipment. 

GA 2047H 02100 (CG) 



Flight Test FLIGHT TEST STANDARD PRACTICE MANUAL 

FT- SOP-001 
Rev-A 
Page 7 of82 

All maintenance operations shall be conducted in a manner that adheres to internal Gulfstream requirements 
and repair station manual. Maintenance operations shall be provided to support test program objectives, to 
include 24 hour /7 day support. Internal programs shall be maintained for: 

• Foreign Object Damage (FOD) Control (Ref CP 12-2) 

• Tool Control (Ref CP 4-1, 4-6, 4-8) 

• Employee Health & Safety (Ref CP-12) 

• Maintenance Qualification Training to ensure appropriately qualified maintenance personnel are 
available to support operations on all shifts. 

While the internal resources within the Flight Test Maintenance are contained within the following two 
departments, collaboration and coordination with certain Other Support Functions (Section 3.6) is required to 
properly maintain and operate the test fleet. 

• Mechanics, Avionics I Electricians and Fabricators (D968) 

• Material (D698) for the planning, inventory and control of non-stock purchased and fabricated parts 

3.6 Other Support Functions 

3.6.1 Product Development Team Leads 

This position reports directly to the Chief Engineer for New Product Development Programs. This role 
provides direct reporting relationship to the Chief Engineer for all aspects of the Flight Test Program and is 
responsible to coordinate and prioritize all work between Flight Test and the NPD Engineering Organization. 

3.6.2 Aviation Safety Office Monitor 

The Aviation Safety Office (AVSO) is responsible to monitor compliance with established standard practices 
and Safety Management System (SMS) requirements. AVSO will periodically audit test cards, briefings, 
debriefings, installation work, and conformity inspections and ensure that safety requirements are complied 
with at all times. Additionally, the AVSO is to act as Ombudsman on safety issues between members of the 
Flight Test department and company Senior Management. Although Gulfstream has a clear non-retribution 
policy with regard to raising safety issues, if an individual feels that the concern raised is not being addressed 
by the supervisor chain of command, they are free to discuss the issue with the Safety Office who will conduct 
an investigation independent of the functional management organization. 

3.6.3 Quality (0634) 

The Flight Test Quality organization is responsible to ensure that all modifications and maintenance activities 
comply with documented requirements, as well as to complete daily inspections in preparation for and 
issuance of flight release of all Flight Test aircraft whether managed under the repair station or the 
manufacturer's authority based on program PSCP guidelines. These duties include: 

GA 2047H 02100 (CG) 

• Initiating and verifying the accuracy of discrepancy tags (DR/Dis) in the discrepancy tracking 
database (currently Solumina for Production and Flight Test) 

• Inspecting and accepting the completed work order operations/steps of engineering release work 
orders (blueprint changes approved from an ECR), re-work orders (needed corrections/fixes found 
from inspection or from flight crew), and Flight Test Work Authorizations (configuration control for 
changes made to flight test equipment, flight test instrumentation, flight test systems, and flight test 
components) 

• Verifying R&llog and CMP card(s) accuracy 
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• Maintaining individual aircraft airworthiness records, including 8130 tags, certifications of 
conformance etc. 

In addition, Quality Assurance is responsible for preparing and presenting the aircraft to the ODA Inspection 
Airworthiness Representatives (lARs) for the issuance of conformity or airworthiness certificates for aircraft 
assigned to Flight Test. The ODA IAR's are also members of the Quality organization. 

3.6.4 Materials (0913) 

The Materials organization provides support to Flight Test to manage stock material (aircraft production 
parts). This includes planning, logistics and control support for the flight test inventory of production spares, 
parts borrowed from Production, parts upgrades, maintaining current list of parts shortages, expediting 
shipping and receiving and maintaining inventory control. 

3.6.5 Material Review Board 

MRB is a group of engineering representatives empowered to review all reported airplane discrepancies 
(DRDis) and develop authoritative resolution instructions. 

3.6.6 Flight Operations (0926) 

Flight Operations is responsible for providing all the test pilots for any Flight Test flight as well as any other 
necessary cockpit crew. 

4.0 FLIGHT TEST PROCESS 

Gulfstream flight testing is a multi-dimensional process illustrated at a top level in Figure 2. The process is a 
set of comprehensive procedures, reviews, data products, and cross checks which taken together, effectively 
manages the inherent risk associated with Flight Test operations. The process ensures that flight missions 
meet the following criteria: 

1. Aircraft level test data is required to support Program, Engineering and Test Organizational 
objectives 

2. The data required is optimized to support Engineering's development efforts and/or to show or 
find compliance with Regulations 

3. Procedures and methods required to gather the data have been evaluated to include appropriate 
risk analysis and any appropriate mitigation steps determined 

4. Test mission planning has been planned and organized in an appropriate build-up fashion 

5. The mission has been crewed by trained, qualified individuals familiar with techniques and 
maneuvers being used as well as how to operate the airplanes flight and safety systems 

6. Test aircraft are appropriately modified, maintained and configured to include any specialized 
safety equipment. 

7. The test missions are executed in a disciplined manner with objective success and 
discontinuance criteria 

8. Progressive results are understood, reported to the team, and considered as part of the 
evaluation process for follow-on missions. 

The top level process diagram is illustrated in Figure 2 as a seven phase process starting at requirements 
definition and ending with data archival and project closure. Arrows indicate normal pathways of data and 
sequence flow. Each element of the process will be defined in the following sections of this document. Each 
of those sections contains a reference to the block number of the Flight Test Process in the section heading. 
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FIGURE 2 - FLIGHT TEST PROCESS OVERVIEW 

5.0 PHASE 1: REQUESTS & SCHEDULING 

'"-------

FUght TE!$t Process 
RevNC 

All flight tests require authorization from appropriate engineering or program management. During or after 
the authorization process, schedules are prepared based on the scope of testing requested and an 
understanding of the requirements and lead-times to properly plan, prepare and configure the test aircraft, 
conduct the test and provide the results. 

5.1 Authorization 

For major product development programs, flight tests are authorized by the Program Office through a 
Program Directive. For other test programs, flight tests are authorized by appropriate Management personnel 
through the Request for Flight Test Services process outlined in Section 5.2. 
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For product development programs, the scope of the flight test program is determined based on an 
understanding of the configuration and the test requirements for development, company and certification 
tests. Comprehensive program schedules are established for the test aircraft thru coordination with 
Engineering and the Program Office. 

Flight Test Engineering generates flight test plans documenting the test requirements and obtains the 
appropriate technical input and approval from the cognizant engineering personnel as outlined in Section 6.1. 

Once the test program scope is established, then additional tests are authorized and scheduled using the 
Request for Flight Test Services Process outlined in Section 5.3. 

5.3 Non-Product Development Programs 

For test projects not authorized through a Program Directive, or tests that exceed the original scope during 
Product Development Programs, a Request for Flight Test Services form is written, approved and submitted 
to Flight Test. This form should contain the appropriate background to document the purpose of the test, 
along with other relevant information to define the test requirements to the extent tests can be conducted or 
support generation of a Flight Test Plan. 

After receipt of an approved RFTS, an internal tracking number is assigned by Flight Test Operations and 
Coordination team and scheduled for a test aircraft. A log shall be maintained and kept current for all RFTS 
projects. The flow chart for the RFTS process is shown in Figure 3. 

The RFTS form and instructions can by downloaded from the corporate intranet at: 

A log shall be maintained and kept current for all RFTS projects. Current log can be found in the following 

The flow chart for the processing of RFTS jobs is shown in Figure 3 
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Planning phase activities are primarily performed by Flight Test Operations and Coordination personnel with 
contributions from other groups within and outside of Flight Test. Regardless of whether the requirement 
originates from RFTS or in support of a Product Development Program, the same structured planning process 
is required: requirements are analyzed, instrumentation & configuration are defined and aircraft test 
schedules are established. The output of this phase of the process may include an approved, released Test 
Plan in the case of large complex test program, or at a minimum an approved test point table, risk 
assessment, appropriate flight restrictions, parameter list, and data analysis plan if appropriate. 

6.1 Test Plan (Figure 2 Ref 3) 

Flight Test Plans are a primary deliverable of the Flight Test Engineering department and used to define the 
following elements of a test: 

• Test Objective 

• Company and/or Regulatory Requirements 

• Test Conditions & Procedures 

• Instrumentation Requirements 

• Risk Assessment 

To ensure that proper planning and coordination has been completed, test plans are approved thru Flight Test 
Engineering, Flight Operations and the appropriate cognizant Engineering group. An approved flight test plan 
is required before conducting test points during a test mission. 

The title of the document should indicate the type of test plan (Development, Company or Certification) and 
shall be numbered sequentially through the Flight Test database system. The document number should 
indicate the model type (GVI-FT-XXX, GV-FT-XXX) where XXX is a sequential document number from the 
tracking database). Content of the test plan should follow the organization of the standard Test Plan template. 
Details of preparing a Flight Test Plan are contained in Flight Test Engineering FT-SOP-003 and a standard 
template format can be found in Appendix A. 

6.2 Interim Flight Restriction (Figure 2 Ref 4) 

6.2.1 IFR Purpose 

Interim Flight Restrictions are temporary limitations issued by the Engineering group that are over and above 
AFM flight restrictions that must be strictly followed to ensure safe operation of the airplane. These 
restrictions are most often associated with early stage flight testing of new development aircraft programs. 
IFRs can be generated as a result of the following types of issues: 

(a) Known aircraft hardware and/or software problems. 

(b) Incomplete laboratory or development testing. 

(c) First flight envelope/Restricted flight envelope. 

(d) Defined limitations for specific operations (usually outside standard aircraft limitations). 

(e) Measure of conservatism (safety enhancement). 
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IFRs are normally created by Engineering, (e.g., Flight Sciences, Systems) and issued using a form similar to 
that located in Appendix A. The IFR contains the restriction, the basis for the restriction, the clearance action 
required to lift the restriction and the affected flight test aircraft. The IFR is approved by the originator, Flight 
Test Engineering, Flight Operations and the Program's Chief Engineer. Original signature copies are 
forwarded to Flight Test where a Log is maintained and the IFRs distributed to all personnel involved in 
executing test missions. They are included in the flight decks for each aircraft mission and briefed during the 
preflight. See IFR Flow Process in Figure 4 below. 

IFRs remain in effect until formally cancelled. Cancellation is performed when all required action items for all 
affected aircraft are completed and additional cancellation concurrence signatures are added to the original. 
At the Type Certification milestone in a program, all I FRs should be closed or transferred into the AFM as a 
permanent item. 

IFRs are included the test card packag~ and briefed prior to flight. Compliance with IFRs is mandatory and 
specific wavers to exceed the IFRs for specific test purposes must be received from Chief Engineer via IOM 
or email and included in the Test Card package. For the GVI program, the IFRs are stored in the following 
network directory location: 

FIGURE 4- IFR FLOW PROCESS 

GA 2047H 02/00 (CG) 



Gulfstrearn FT- SOP-001 
Rev-A 

Flight Test FLIGHT TEST STANDARD PRACTICE MANUAL Page 13 of 82 

6.3 Flight Test Risk Assessment/Risk Alleviation (Figure 2 Ref 5) 

The Flight Test risk assessment is an essential element of insuring an acceptable level of risk is maintained 
during flight test operations. While the flight test risk assessment process outlined in this section mitigates 
risk for specific tests, to maintain the highest standards of safety involves a never-ending focus and 
disciplined adherence to the overall test process by everyone involved in the test program. It is the 
responsibility for all involved in the test program to identify and respond to safety-related issues at any time. 
These issues should be elevated to the appropriate management member and if necessary or preferred for 
priority or anonymity, the Gulfstream Aviation Safety Office (Ref Section 3.6.2) 

The Flight Test risk assessment process starts with determining for each test point, the associated hazards 
along with the causes and effects. Guidance for hazard assessments and tests typically considered 
hazardous are provided Appendix A. In addition to internal Gulfstream expertise and experience, useful 
external sources such as FAA Order 4040.26A and the Flight Test Safety Committee should be consulted. 
Additionally, previous Gulfstream program Flight Test risk assessments are considered as a starting point and 
modified for differences in a new aircraft type and system level Fault Hazard Assessment (FHA} and System 
Safety Assessment (SSA} are good reference documents for analyzing Flight Test risk. 

Per FAA Order 4040.26A, the following Hazard categories have been defined: 

• Catastrophic- Loss of personnel and/or aircraft 

• Hazardous- Major damage to aircraft and/or serious injury to personnel 

• Major- Extreme crew workload conditions, damage to aircraft or minor personnel injury 

• Minor- Excessive crew workload conditions 

Probability categories are also defined within FAA Order 4040.26A from High to Improbable. There is no 
quantitative definition related to these categories, a subjective judgment will be made relative to the given test 
being analyzed. Once the hazard category and probability of occurrence is established, the overall risk 
classification is determined using Figure 5. These risk classifications are defined in FAA Order 4040.26A as 
follows: 

• AVOID - represents risk that is unacceptable for flight testing and needs to be addressed by 
other means such as simulation. This is often the case for system failure response and is 
primarily driven by System Safety Assessments by Engineering 

• HIGH- Test or activities which present a significant risk to personnel, equipment, or property, 
even after all precaution measures have been taken. 

• MEDIUM- Test or activities which present a greater risk to personnel, equipment, or property 
than normal operations. 

• LOW- Test or activities which present no greater risk to personnel, equipment, or property than 
normal operations. No Safety Review Board is required. 

Generally speaking, Test Hazard Analysis is required (Ref. 6.3.1} along with Flight Test Safety Review Board 
(Ref. 6.7) will be required far all Medium and High risk tests. Limited exceptions to this requirement are 
covered in section 6.7. 
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Probability of Occurance 
FIGURE 5- SUBJECTIVE RISK ASSESSMENT 

6.3.1 Test Safety Hazard Analysis (TSHA) 

For those tests that are not classified as low risk, a test safety hazard analysis is required. The cognizant 
FTE, in coordination with the test pilot, is responsible for developing the TSHA and informing the SRB 
chairman(s) of the requirement to convene aFT SRB. 

The Test Safety Hazard Analysis (TSHA) utilizes the information from the Risk Assessment above and 
defines the necessary mitigation to achieve an acceptable level of risk. The TSHA is approved through the 
FTE and Flight Operations Organizations. 

An example of a TSHA is included in Appendix A. 

The following elements should be used in preparation of Test Safety Hazard Analysis: 

Hazard -A short description of the envisioned dangerous condition 

Cause - Key instigating factors leading to the envisioned dangerous condition 

Effect- Resulting outcome if the hazard is encountered during the test 

Preventative Actions I Minimizing Procedures- List all reasonable steps that can be taken to avoid 
the condition or reduce its probability of occurrence and establish appropriate constraints that will 
provide the most optimum conditions for recovery if the event does occur. 

Corrective Techniques- Define pilot actions to perform to recover from the hazard 

TSHA control and approval is as follows: TSHAs control numbers will be issued by Flight Test administrative 
personnel. The document will be prepared and signed by the cognizant FTE and reviewed and signed by the 
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Pilot (project pilot or pilot singed to ·fly the mission, the FTE conducting the test, and the Flight Test Manager 
or Director. Original signed copies will be stored in Flight Test records retention area, and PDF copies placed 
on the common network drive folder. The example shown below is GVI storage folder. 

THSA revisions are sometimes required. Revision actions are usually initiated from SRB review. However, if 
a revision action is initiated from new information coming to light, the need for SRB reconvene will be 
governed by section 6.7.1. A new copy with the same control number will be prepared with new original 
signatures. 

6.4 Test Point Table (Figure 2 Ref 6) 

The Test Point Table contained in the Flight Test Plan defines the type of maneuver required, flight condition, 
airplane configuration, and process steps for how the maneuver is to be performed by the flight crew. Test 
points can be categorized into groups of similar types, assigned identification numbers, and input into tracking 
databases. Pre-requisite test points for a given test block will be identified as appropriate. For example, Field 
Performance testing will be preceded by aerodynamic stall testing, stall barrier development, brakes 
development etc. Test point tables are documented in the applicable Flight Test Plan. Test point, including 
conservative build up to higher risk maneuvers, are defined in the test point table. The initial test points will 
follow previous program precedence in terms of steps, flight conditions etc. Individual test points go through a 
review and approval as part of the Flight Test Plan review process. 

The tool currently being used by Gulfstream Flight Test to manage test points on the GVI program is FTMS 
which runs inside of the Smarteam database application. This application is launched from the PLM 
dashboard. 

FIGURE 6- PLM DASHBOARD 

An overview of how to utilize Smarteam to create and populate test point tables into a common project 
database is located in the following network directory: 

6.5 Instrumentation Requirements Definition (Figure 2 Ref 7) 

Instrumentation parameter lists are a key input from the Phase II Planning to the Phase Ill Configuration 
Control and must be defined and delivered sufficiently in advance to allow for design, procurement and 
installation activities to be completed. For major development programs requiring heavy design work, an 
initial list should be delivered to the FTIE group 12 to 18 months in advance of the first flight of the aircraft. 
The initial list shall define all analog measurements and identify all aircraft data busses that will require 
monitoring. The project PDT lead will be responsible for coordinating the definition of these requirements in 
partnership with FTEs and the design engineering organization. The communication of the requirements will 
be documented via Inter Office Memorandum (10M). The contents of the table in the parameter list are 
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presented in Appendix B of the example Test Plan (Appendix A). The key information to convey is the 
measurement location, type, units, accuracy, ranges etc. Also if the parameter will be used for Safety Of 
Flight monitoring, this needs to be identified on the list. 

Special instrumentation requirements that are not defined in the parameter list shall be provided by FTE and 
documented via IOM 12 to 18 months in advance of the first flight of the aircraft. These requirements include 
unique flight test installations to support the test program such as stall recovery parachutes, flutter exciters, 
differential GPS, etc. 

6.5.1 Critical Flight Instrumentation Parameters 

Specific instrumentation parameters that will be utilized for critical flight monitoring will be specifically 
identified in the Test Plan. These parameters will be reviewed by the SRB (Section 6.7) along with personnel 
assignments for monitoring via TM or on-board. These parameters fall into three categories: 

Safety of Flight (SOF) parameter is one that is required to be monitored throughout the entire flight, 
regardless of the mission. The SOF parameter is used to alert the flight crew to a potential unsafe condition. 
If the ability to monitor a SOF parameter is lost, the testing will be required to be halted and the aircraft 
immediately returned to base. Loss of the ability to monitor a SOF parameter may also require specific 
limitations or procedures for the duration of the -night until the aircraft has landed. SOF parameters must 
identify aircraft effectivity, as all parameters may not be applicable to each test aircraft, i.e. Stall Recover 
Parachute system status. SOF parameters will be monitored either in TM or on board the aircraft and will be 
reviewed by the SRB (Section 6.7) 

Safety of Test (SOT) parameter is one that is required to be monitored throughout a specific test, to alert the 
flight crew to a potential unsafe condition. An example would be in-ground effect angle of attack calculated 
limit during field performance testing. Loss of a SOT parameter and any alternate measurement will require a 
Return to Base (RTB), or proceeding with alternate, pre-briefed tests not requiring the failed parameter. 

Maneuver Quality parameter is required for either real-time or post-flight analysis and is essential to 
determining the success of a particular test point. An example would be electrical bus loading current 
measurements in electrical system testing. Loss of a Maneuver Quality parameter and any alternate 
measurement will require a Return to Base (RTB), or proceeding with alternate, pre-briefed tests not requiring 
the failed parameter. 

6.5.2 Instrumentation Change Request Process 

After the Instrumentation Parameter List is issued, changes will be managed through Instrumentation Change 
Request forms (ICR). This form is required by the FTIE group to manage incoming additional and changed 
requirements so they can be managed to support the proper airplane and test schedule. FTEs are 
responsible for the generation of all ICRs. 

The format used for the GVI program is stored in the following network directory location: 

6.6 Data Analysis Plan (Figure 2 Ref 8) 

The data analysis plan is a document that is needed to establish a protocol of how lower level measurements 
are transformed into higher level data used for showing compliance or providing inpiJts to Engineering which 
are used to produce the final data. An example is GVI-FT-003 "Model GVI Data Analysis Methods". This 
document contains the agreed upon equations for processing air data (both production and reference 
systems), Stall Speeds, Minimum Control Speeds, Takeoff and Landing Performance Data, Thrust Reverser 
Effectiveness, Cruise Fuel Flow and Drag, Buffet Boundary, Engine Powerplant Performance, Flying 
Qualities, Component Cooling and Pneumatic Systems data. The document is produced by Flight Test and 
concurred with by Flight Sciences who is the primary customer of Flight Test data. 
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The Flight Test Safety Review Board (FT SRB) is an inter-disciplinary group of Management, Engineering, 
and Flight Operations personnel responsible for reviewing tests classified as Medium or High and concurring 
that the subject tests can be conducted as planned with the prescribed mitigation and the resulting level of 
risk is acceptable. 

The membership of the Flight Test Safety Review Board shall be defined as: 

• Engineering Management Member 

• VP Flight Operations* 

• Director of Flight Test* 

• Project Chief Engineer 

• Chief Test Pilot 

• Senior Level FTE 

• Director, Engineering 

• Project Pilot 

• Others as required 

*In the event a board member is not available co-chairs determine if a quorum exists for the Board to 
convene. A quorum shall consist of representatives of Management plus Engineering, Flight Operations and 
Flight Test. 

It is the responsibility of the cognizant Flight Test Engineer to inform the Co-Chairs that an SRB is required, 
who should attend to support the board members review and ensure it is scheduled at an appropriate time 
preceding the test schedule (see section 6.7.1 ). It is acceptable for the cognizant FTE to review previously 
held SRB content and if it appears that existing THSA coverage exists for a given test point, make the 
proposal to the co chairs for applicability. The co-chairs will determine if SRB will be required based upon 
existing TSHA coverage. In order to ensure an effective meeting is held, the content and material for the 
review should be kept to a reasonable timeframe. Meetings of approximately 2 hours should ensure the 
ability for participants to support the meeting effectively. 

At the FT SRB, the cognizant FTE should present the relevant information to support the board's 
determination if the risk level is acceptable. This should consist of the following information 

• Test Background 

• Test Aircraft Configuration 

• Test Conditions & Procedures 

• Safety of Flight Monitoring Abort Limits & Procedures 

• Test Sequence (Build-up, Pre-Requisites) 

• Data Analysis Requirements (Pre-requisite analysis, interim data reviews) 

• Risk Levels 

• TSHAs (Hazards, Probabilities, Mitigation) 

In preparing for an SRB, a list of the types of questions that may arise or should be considered are included in 
Appendix A. 

If during the course of an SRB, action items are generated (chits), recording the consensus of the issue and 
required follow-up action. All closure actions for the respective tests must be completed prior to testing to the 
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satisfaction of the SRB. Meeting minutes documenting material reviewed, closed actions, and approved · 
TSHAs will be issued and retained for historical and future reference. SRB must be unanimous on the 
opinion to safely proceed. 

After an SRB is completed, it is the responsibility of the test crew to elevate to the SRB Co-Chairs any issues 
encountered during the test program that would constitute additional risk that was not previously reviewed as 
part of the original SRB. 

6. 7.1 SRB Timing and Reconvene Process 

Typically, the SRB should be scheduled a minimum of 2 to 3 weeks in advance of testing in order to allow 
adequate time to close any actions that may be identified. Closed SRB actions and associated approved 
TSHAs are considered sufficient provided no additional hazards or unexpected conditions are encountered 
during testing and the information reviewed during the SRB used to approve the tests remain consistent. 

The SRB should be reconvened if: 

A) Unexpected conditions are encountered that increase the hazards or probability 

B) Changes are introduced to the test configuration, procedure, or crew 

C) Start of testing is delayed significantly from the planned test start date (approximately 1 month) 

D) If planned testing is repeated later in a program (approximately 3 months) 

E) If testing is repeated on another program (ie, conducting TCAS encounters on a different software 
load) 

For the purposes of conditions C through E where the SRB reconvene will review material already approved 
by theFT SRB, the SRB co-chairs shall determine the appropriate board participation. 

***NOTE*** UNDER NO CIRCUMSTANCE SHOULD SCHEDULE PRESSURES DICTATE THE ELIMINATION 
OR LIMITING THE FULL SCOPE OF THE RISK REVIEW PROCESS 

6.8 Other Test Planning Activities 

6.8.1 First Flight Readiness Review 

First Flight Readiness Reviews (FFRRs) are required by corporate policy CP-14-15 to assure that all 
reasonable steps have been taken to establish airworthiness of a new aircraft type and that it is safe for its 
first flight and commencement of the flight test program. This formal review is required for at least the first 2 
development vehicles of a new type, any test vehicle that has undergone a major modification or redesign, or 
any other reason deemed necessary by corporate management. Engineering and Program Management has 
primary responsibility for organizing these reviews. 

6.8.2 Test Readiness Review 

Test Readiness Reviews (TRRs} are internal Flight Test meetings held for major elements of a test program. 
TRRs are a team-wide review of the technical and operational aspects of a given test. The objective is to 
ensure satisfactory up-front planning and coordination are achieved to support the safe, accurate and efficient 
execution of a test will be achieved. These meetings are particularly useful for major offsite efforts where a 
high degree of logistic coordination is required with internal and external personnel plus establish a plan for 
transportation of people and equipment to the test site. 
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The airplane Configuration Control phase of the Flight Test Process is intended to ensure that the airplane 
test article is configured in an airworthy state, installed with the necessary components to be tested, and 
equipped with the required safety equipment. This requires configuration control for both production and flight 
test installations. 

The initial phases of the Configuration Control block consist of Production Changes (11 ), Parts Management 
(12), and Instrumentation Design (13). These 3 blocks of activity feed the production of an aircraft 
Modification Plan (14) that is aligned with the master testing schedule (2). The Modification Plan consists of 
lists of Production (15) and Flight Test (16) work orders identifiers. This plan is the "master to do list" for a 
given scheduled modification period. Items are selected off of the this list and identified on the Coordinators' 
Daily Plan (17) to communicate on a shift by shift basis what is to be accomplished by various airplane's 
work crews. 

7.1 Production Changes (Figure 2 Ref 11) 
Production configuration evolves throughout a major Flight Test program due to a variety of reasons. 
Engineering Change Requests (ECRs) and discrepancies are generated to address items such as 
Engineering errors, part qualification failure, Flight Test identified non-compliances, flight squawks, product 
improvements, manufacturing identified errors, and supplier quality escape issues. The methods and tools 
utilized to manage change in the midst of a flight test program also evolve over time but the same basic 
requirements remain from program to program. 

For the GVI program, Gulfstream instituted a new Manufacturing Execution System (MES) called Solumina. 
This is a database application that allows for structured planning of production fabrication, assembly, and 
installation work plans along with appropriate Quality buyoff and inspection operations. The system keeps 
track of every step performed to build a GVI, by whom, when it was performed, and discrepancies and 
resolutions encountered in the process of implementation. Each work order or discrepancy is assigned a 
unique tracking number for each airplane tail number. Discrepancies in Solum ina are known as DRDis 
(Discrepancy Record/Discrepancy Item). 

ECRs are initiated by Engineering with a defined effectivity. If the Test Fleet is affected, the incorporation date 
is established by reference to the Flight Test schedule. ECRs are approved by "Configuration Review Board" 
consisting of representatives of Program Management, Engineering, Manufacturing, Quality, Materials, and 
Flight Test. ECRs define how and when each change should be cut into the production flow and what TIA 
test would be affected. Flight Test maintains surveillance of these changes using an automated twice daily 
Cognos reports. Cognos is a database reporting tool which queries the Solumina databases for added work 
orders affecting a given aircraft tail number. These reports can also be run on demand and are stored in the 
following network location: 
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From these Cog nos reports, a manually produced and managed Excel spreadsheet is maintained which 
keeps a running list of open production work orders against each airplane tail number (see section 7.5). 
These reports are kept in the following locations for each GVI aircraft.(SN 6001 as an example). 

Figure 1 0 presents a excerpt of the Open Work spreadsheet for SN 6001 as an example. The criterion for 
adding work orders to the Open Work spreadsheet is a fully authored and released order originating from the 
following sources of work order authors: DME (GVI Production Planning), and FTO (Flight Test Planning). 
Work orders with plant codes of MEX, PRO, and others are considered "backshop" sub-assembly issues that 
are not relevant to a particular tail number and if a tail number is indicated, it is assumed that the work order 
did not get bought off properly when the component was transferred to DME and installed on the aircraft. 

Column "0" and T in the spreadsheet are particularly important as it provides a code of when the work order 
is to be implemented on the aircraft, and if the answer is TIA, then what TIA # is applicable. For example of 
the 1053 open work orders against 6001 as of Sept. 15,2011. 804 are declared "C of A" meaning that 
compliance is required prior to the issuance of the standard C of A. The remaining 249 work orders have a 
compliance requirement of TIA, prior to TIA, or at a specified maintenance interval requiring compliance to be 
scheduled during the Flight Test program before the noted TIA. 

GA 2047H 02/00 (CG) 



Flight Test FLIGHT TEST STANDARD PRACTICE MANUAL 

FIGURE 10 - OPEN WORK SPREADSHEET ORDER SCREEN SHOT 

7.2 Parts management (Figure 2 Ref 12) 
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Parts are received into the Flight Test "plant" using the same Material Inventory Control system that 
Production uses. Parts are delivered with Safety of Flight documentation in terms of a Certification of 
Conformity, an FAA Form 8130-9 tag or a Safety of Flight letter. A part without a SOF pedigree can only be 
installed on an aircraft if a "GROUND TEST ONLY" sticker is affixed to the component and the Solumina 
Work Order directing the installation of the sticker will also contain a "REMOVE BEFORE FLIGHT" operation 
requiring SOF paperwork documentation approval. This operation remains open until complied with which 
prevents Flight Release from being issued with an component that has not bee approved for flight. The 
inventory control system insures that the Aircraft components that are required to fulfill a given production 
work order are listed in the "Parts" tab of the work order as shown in Figure 13. The parts for a given work 
order are bundled into a tray and stored in the Flight Test material storage facility. In order to minimize the 
possibility of creating shortages in the system, Flight Test refrains from pulling on stocking work order parts 
until 7 days prior to the schedule installation start date. Planning for the needed parts is conducted in 
coordination with the Production Materials Group. A weekly planning meeting is held, whereby work orders 
schedule for incorporation several months in advance of the needed date, are reviewed part by part. If the 
delivery date for any part does not meet the installation need date, these parts are posted to a "shortage" list 
which receives a high degree of focused effort to expedite the part from the supplier or "canned" from an 
existing green aircraft and backfilled as required. 
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Personnel responsible for maintaining/expediting parts for each shift have the responsibility to locate and 
deliver timely all parts to the plane captain or the designee assigned to each test aircraft. Personnel assigned 
to each shift will record in a shift-turnover the status of all parts. Personnel responsible for getting parts to 
flight test will contact the shift supervisor/foreman immediately when the status of a critical part has changed 
or is not expected to arrive on time. Names and numbers of Personnel in shipping and receiving will be 
posted in the Flight Test Operations so they can be contacted on any shift for emergency parts. 

7 .2.2 Stock Material 

Stock material (defined by type design of the aircraft) is managed by the Materials organization. This includes 
the planning, acquisition (fabricated and purchased), shipping and receiving, stocking and inventory 
management for production material. This involves management of spares inventory, parts upgrades and 
parts obtained from production. For those parts obtained from production, close management is required to 
avoid exceeding exposing the part to greater than 30 flight hours. This is required to return a new part to 
production or ensure the ·financial consequences are addressed. 

7 .2.3 Conformed Material 

Conformed Material are components that have received a conformity inspection and 8130-9 tag. These items 
are tracked in the stock control system so that they find their way to the correct airplane scheduled to perform 
the test involving that component. Engineering defines what components require conformity and place those 
items on a Request For Conformity. Generally speaking only newly defined components and assemblies get 
conformed, while TSO parts and components certified on previous Gulfstream installations do not. Before 
replacing any part or installing any new part on a test aircraft the Aircraft Coordinator and the Q.C. Inspector 
will check to see if a conformed part is required and verify that the 8130-9 Statement of Conformity tag is 
available A record of all conformed parts and serial numbers will be placed in the flight test operations work 
area, and maintained by a Q.C. Inspector. 

7.2.4 Non-Stock Material 

Non-Stock Material is anything not considered as stock. This material primarily consists of parts used for 
flight test instrumentation installations. This material also consists of specially configured "stock" parts that 
provide functionality needed for testing, which most often supports instrumentation system requirements or 
measurements. It is important to manage this material separately to mitigate unintended installations on 
aircraft outside of Flight Test Control. Some non-stock material related to sensors, and instrumentation wiring 
etc is planned, and acquired by Flight Test Instrumentation. The stocking and inventory control of non-stock 
material and non-stock parts will be the responsibility of the Flight Test Material Organization these non-stock 
items will be stored in a controlled area with limited access. 

7.3 Instrumentation Design (Figure 2 Ref 13) 

Designs for Flight Test unique or production modified components are developed using the same criteria as 
production components (safety factors, stress margins, edge distances etc) and are developed within the 
same design environments using CATIA for surface modeling and assemblies and released in Smarteam 
database application. Part numbering is governed by GER-7834 Gulfstream Part Numbering Requirements. 
Production parts which have been modified to accommodate instrumentation installations for the GVI 
program and that will remain installed and in service after the test program are assigned a number that begins 
with 60P and end with special identifiers. These designs are controlled by record E.O. models which limit 
installations to aircraft used for Flight Test only. Non-production GVI parts that are used to support the 
installation of instrumentation or special Flight Test installations are assigned a part number beginning with 
60E. The design of these parts is described in Flight Test Instrumentation Engineering Standard Operating 
Procedures. 60P designs are performed using Catia v5 and approved through the same workflow approval 
process used for standard production parts. These workflows are managed in Smarteam data management 
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system. 60E designs utilize streamlined work flow approval procedures. Designs are then translated into 
Solumina work orders required to fabricate the components. These parts are routed to internal Gulfstream 
manufacturing resources or to outside 3rd party groups for fabrication. Once these parts are delivered they 
are stocked in the Flight Test Materials storage facility. 60E pars are removed from the aircraft before it 
receives its standard Certificate of Airworthiness (C of A). 

7.4 Modification Package {Figure 2 Ref 14) 

The modifications package is a strategic planning document that lists Solumina and FTWA work order 
numbers that will be incorporated into a given aircraft modification period. They are normally organized by 
TIA number and stored in the following location (example given is SN 6001 ): 

This spreadsheet breaks down work orders into a greater detail by listing the number of operations for a given 
work order. This can vary from one operation to several hundred depending upon the complexity of the work 
order in question. As operations are completed over time, individual operations are checked off as complete 
and total completion percentage can be computed as a means to measure progress during a modification 
period. Figure 12 presents a typical tracking burn down chart that compares remaining deferred operations 
vs. date. The Modification package task list is transferred to the Coordinator's Daily Plan to identify the 
specific priorities on a per-shift basis. 
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7.5 Production Work Orders (Figure 2 Ref 15) 
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For the GVI program, Flight Test personnel maintain surveillance of all approved and pending changes 
affecting Flight Test aircraft. This data is stored in Excel spreadsheets located in the following network 
directory. Each airplane has its own file (the example shown is for GVI SN 6004). 

Every work order in Solumina is reviewed and assigned a deferral state identifying an appropriate TIA #, 
inspection interval, flight number or planned modification period. If the work order does not contain deferral 
instructions, then it is assumed to be the next flight, or, a second Dl is written to request clarification. 
Solumina Dis pass through specific maturity gates enroute to becoming a re-work order. 
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FIGURE 13 - SOUMINA WORK ORDER SCREEN SHOT 

7.5.1 Configuration Change Effect Process 
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The FAA has a specific requirement to document that evolving Engineering Change Requests (ECRs) do not 
invalidate previously booked certification test results performed under Type Inspection Authorization (TIA). 
This process has evolved from specific form to database entry. Figure 14 shows a screen shot of the ECR 
database with Configuration Change Effect identified circled. This is labeled as "Impact to Configuration 
Testing YES or NO". After the start of TIA testing, every approved ECR must have this box checked as a 
condition of the ECR approval. The analysis behind this check is for the ECR design engineer sponsor 
reviewing completed TIA tests with the appropriate DER and Flight Test Engineer. If there is a case that 
would affect TIA results, the requirement is for the ECR sponsor to coordinate with the Chief Engineer, 
Program Manager, and Flight Test to get approval and have the affected TIA results scheduled for repeat. 
These details are entered in the "Notes" field of the database. The ECR database can produce a report that 
lists all approved ECRs along with the field result of the Impact to Certification Testing block. 
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FIGURE 14-ECR DATABASE SCREEN SHOT 

7.6 Flight Test Work Order (FTWA) (Figure 2 Ref 16) 

FT- SOP-001 
Rev-A 
Page27 of82 

Flight Test Work Orders (FTWA's) are similar to Production Work Orders. In the case of GVI they are both 
authored in the same Solumina database, and for legacy programs are authored in Foxpro database 
program. The responsible party for FTWAs is the Aircraft Coordinator for the installation of aircraft 
components not covered by Production orders (such as software loads, supplier maintenance actions, 
inspection and maintenance intervals etc.), and the Aircraft Instrumentation Lead for the installation of Flight 
Test specific components such as racks, computer work stations, sensors and related wiring. Each FTWA 
has a Flight Number effectivity associated with it that specifies when the modification is to be performed. This 
effectivity is the equivalent of a TIA deferral statement in a production work order. Detailed instructions for the 
authoring of FTWAs can be found the Flight Test Instrumentation Standard Operating Procedure document A 
summary of each airplane's FTWAs is kept in an Excel spreadsheet in the following network directory: 

7 .6.1 Hardware/Software Control Procedures 

The Flight Test program will use flight test specific Software Control Drawing (SWCD) to control the Line­
Replaceable Unit (LRU) components containing upgradeable software for each of the test aircraft in the 
program. For the GVI program, Solum ina production work orders and ECRs do not define software levels, 
therefore FTWAs are used to authorize software loads. The production SWCD (60PSWCD001) must first list 
the software as approved for installation and safe for flight before FTWAs are released for R&D flights. Prior 
to each Type Inspection Authorization (TIA) test flight and as part of the conformity process, specific test 
aircraft Software Control Drawings (60TSWCDOOx Rev x) must be released and DER approved, to which 
conformity inspection will be performed to. 

It is permissible to load software in advance of the Safety for Flight statement from the cognizant engineering 
group and release letter being issued (see section 7.6.1.2 step 3). However prior to closing that FTWA and 
issuing the flight release, these documents must be in place along with the 60PSWCD drawing revision. The 
following process documents step by step process approving upgrades to the Flight Test aircraft. 
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1. The supplier of the updated hardware and/or software provides Gulfstream with SOF documentation in 
the form of a TCM. This documentation contains a test summary that provides assurance that the 
software is mature and tested to be safe for operation of Gulfstream flight test aircraft.; Along with this 
SOF TCM is a listing of the known issues with that version of hardware and/or software. 

2. The updated hardware and or software component is installed in the GVI ITF where Gulfstream 
Engineering performs the required SOF ITPs and documents results. 

3. Results of ITPs are reviewed to determine pass/fail of the test points required to achieve SOF for that 
hardware/software component. (3a) Any issues that are classified as must fix (severity 2 PR) will resul in 
a software update from the supplier, this starting the process over at step 1. 

4. If Iron Bird (I B) testing is required, this will take place in the Gulfstream ADRL G650 Iron Bird test facility 
where the required SOFtest procedures are performed. If IB testing is not required, the process goes to 
step 7, Engineering generation of SOF documentation for Flight Test. 

5. The SOF required Iron Bird test procedures are performed on the identified hardware/software 
configuration with results documented. 

6. Results of the IB tests are reviewed to determine pass/fail of the test points required to achieve SOF for 
that hardware/software update from the supplier, thus starting the process over at step 1. 

7. Following successful completion of the IB testing and results review, Gulfstream Engineering generates 
and releases SOF documentation. 

8. Engineering organizes a briefing with Flight Operations and Flight Test to review the results of the ITF 
and/or IB testing, known issues, any new issues, and the configuration changes required on the airplane 
for the required hardware and/or software update. 

7.6.1.2 Flight Test Configuration Change 

1. Flight Test and Flight Operations approves the configuration change for installation on the specified test 
aircraft. 

2. Verification step to ensure that all of the SOF documentation has been provided to flight test to support 
the configuration change. (1 Oa) If the SOF documentation is not yet available, the Lead FTE or Cognizant 
FTE for the target flight test airplane can approve or deny the installation on the airplane for ground test 
only. 

3. Verification step to ensure 60PSWC document is released as this is the released engineering that 
approves the configuration and provides SOF assurance to support installation on the target aircraft. 
(11a) If the 60PSWC is not yet released, a DRDI tagged GROUND TEST ONLY, NOT FOR FLIGHT can 
be used with Lead/COG FTE approval for getting the software loaded on the airplane for early checkouts. 

4. Flight Test is notified by Engineering that the 60PSWC has been released, this clearing the action for the 
FTWA to be issued to make the configuration change. 

5. The Lead FTE or COG FTE directs the Aircraft coordinator to issue a FTWA to install the hardware and/or 
software components that have been addes to the 60PSWC as an approved configuration for the flight 
test aircraft. 

6. The configuration change is performed on the airplane based on the direction in the FTWA. The Lead 
FTE or COG FTE is notified that this work has been accomplished on the airplane. 

7. Return to service test specification are performed in accordance to the disposition in the FTWA to ensure 
the integrated systems in the airplane are operating as required following the configuration change. 
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8. If Gauntlet testing is not required, go to step 17. If Gauntlet testing is required to be performed on the 
aircraft, a series of abnormal and/or endurance tests are conducted by Flight Test and Flight Operations. 
(16a) If there are failures during the Gauntlet testing that require a must fix, a severity 1 PR is created. 

9. This is a verification step after successful completion of Gauntlet or if Gauntlet is not required. This is in 
place to ensure the 60PSWC is released to provide SOF for the case where the DRDI "GROUND TEST 
ONLY, NOT FOR FLIGHT" was used to install the hardware and/or software update. 

10. The Lead FTE or COG FTE is responsible for submitting the change to Engineering in the form of the 
SWC update request. This is used by Engineering to determine what Flight Test has changed on the 
target aircraft so an update can be made to the 60TSWC (aircraft unique) and released. (18a) 
Engineering uses the information from Flight Test to release the 60TSWC on a weekly basis or before a 
TIA conformity event. It the specific airplane 60TSWC that receives a FAA form 8110-3 (DERs) or 8100-9 
(ODAARs) 
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7.7 Coordinators Daily Plan (Figure 2 Ref 17) 

The Aircraft Coordinators shall maintain a daily work plan for each assigned test aircraft (see example below). 
This should identify the Production Work Order, FTWAs and maintenance tasks to be performed in the 
upcoming shifts to support the test schedule. This list is to be reviewed at shift change meetings to clarify the 
tasks and priorities as work transitions from one shift to another. The Coordinator's Daily Plan spreadsheets 

110009668; C~P 
code059246 

FIGURE 16 - COORDINATORS DAILY PLAN SCREEN SHOT 

8.0 PHASE IV: AIRPLANE MODIFICATION 

· c:ondition still exists. 

The Airplane Modification phase of the process implements the configuration changes to the test aircraft as 
defined in the test planning process. This requires close coordination amongst the flight test team and 
adherence to configuration management processes. 

8.1 Shift Turnover Coordination Meetings (Figure 2 Ref 18) 

Shift turnover meetings shall be held to coordinate maintenance and instrumentation work in progress that is 
transferring to the next shift to support the next days test activities. Attendance at the meeting shall include 
aircraft and shift leads from both maintenance and instrumentation and the coordinators facilitate the 
discussion on the Daily Plan (ref Para 7.7), aircraft status and work to be accomplished on the upcoming shift. 
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8.2 Airplane Mechanicai/Eiectricai/CMP (Figure 2 Ref 19-20) 

Airplane touch labor is divided into Maintenance Action (scheduled and unscheduled maintenance), and 
Modification Action (Configuration upgrades to support a test). Scheduled maintenance action is tracked by 
the Computer Maintenance Program (CMP) and performed per the requirements of the Airplane Maintenance 
Manual (AMM) for each tail number. Scheduled maintenance items have predefined and approved ± hour 
and/or cycle windows in which to perform the work. Any item exceeding the + tolerance of the window is 
defined as "overdue". TheFT maintenance group monitors the status of the items and performs the work as 
required. Flight Release forms are signed after all outstanding overdue maintenance items are completed, 
unless the item is entered as a discrepancy in Solumina and receives Engineering disposition. Unscheduled 
maintenance items are entered as discrepancies and receive Engineering disposition to reaffirm the AMM 
action or modify it as necessary. The disposition defines the terms of deferability, if any. The maintenance 
status of the aircraft is communicated to flight crew during the pre-flight briefing and the crew must agree to 
accept the aircraft as presented or request that any particular deferred maintenance item be resolved prior to 
flight. 

Configuration changes are implemented as defined by the Aircraft Test Coordinator using an approved 
Solumina Work Order and/or Flight Test Work Authorization. It is the responsibility of maintenance personnel 
to ensure all work is installed in accordance with referenced drawings and proper documentation. It is 
important to confirm that conformed parts are installed on systems that are to be TIA tested. Maintenance 
personnel complying with the work instructions are to provide required information in the work order to 
support documenting completion, transitioning of open work to other personnel and supporting subsequent 
inspection activity and work order closing. 

The following items are standard departmental procedures for working and closing FTWAs. Note that G650 
FTWAs are paperless and stored in Solumina, while legacy aircraft FTWAs are managed in Foxpro Database 
and using official paper copies. 

• The maintenance personnel performing the task shall initial, date and provide employee number 
legibly in the appropriate block after the work item has been completed. Before proceeding to the 
next task, maintenance personnel shall coordinate thru the Lead or Supervisor to obtain appropriate 
inspections by a Quality Control Inspector 

• For those circumstances when maintenance personnel begin work on an item that has been started 
by another person, the individual beginning the work must be able to determine the status of the 
installation (verbal review or thru documentation) to ensure proper completion of the work item and 
final buy-off. 

• Maintenance Leads shall keep abreast of all work performed on their assigned aircraft at all times. 

• Every item of an issued FTWA shall be closed before the FTWA is removed from the Maintenance 
Lead's folder 

• No person can remove the original FTWA from a folder without prior permission from the 
Maintenance Lead. Before the original FTWA is removed from the folder, a sheet of paper will be 
placed in the folder in the same sequence for the original, including the name of the person and 
date/time the original was removed. The Maintenance Lead can assign anyone to make a copy of a 
FTWA. After the working copies have been made the ORIGINAL MUST BE RETURNED TO THE 
PLANE CAPTAIN FOLDER and the sheet of paper w/info discarded. 

• Person(s) assigned to configuration control may permanently remove Original FTWAs after they have 
been closed to update the FTWA database, and file the original closed FTWAs are stored in Flight 
Test records area and copies are scanned and maintain with the aircraft's records in the Q.C. area. 

8.3 Instrumentation Installations (Figure 2 Ref 21) 

Instrumentation configuration changes are also implemented as defined by the Aircraft Test Coordinator using 
approved Solumina (GVI) or Paper (Legacy aircraft) FTWAs. The FTIE is responsible for authoring the FTWA 
in accordance with the engineering requirements of the instrumentation drawing or model (60E drawing 
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numbers in the case of GVI). Flight Test Instrumentation Technicians will handle back shop build and 
applications of sensors and coordinate their calibration prior to installation (such as strain gages etc). These 
technicians will then oversee the installation of instrumented components onto the aircraft by aircraft 
mechanics. Wiring and data system hook up and checkout will also be performed by the instrumentation 
technicians under the guidance of FTIEs. 

8.4 Weight and Balance (Figure 2 Ref 22) 

Flight Test aircraft Weight and Balance is performed according to approved Weight and Balance manuals for 
individual airplane models which can be found on the company intranet site at the following link: 

The FTE defines the requirement for a test mission's W&B and the aircraft coordinator performs the 
calculations to define the ballast configuration to achieve the requirements. These calculations are performed 
using the following W&B Forms which are approved and controlled at the start of an aircraft's test program: 

• Form A Computed I Actual Empty Weight and Balance 

• Form C 

• Form D 

Basic Weight and C. G. Log 

Flight Loading Computation 

In advance of ballasting to a required W&B condition, the FTE and Aircraft Coordinator shall coordinate the 
requirements with FTIE Mechanical Designers to ensure an approved floor plan model exists or will be 
released to provide engineering approval for the configuration. Depending on the nature of the requirements, 
this can require long-lead times for floor-loading analysis by Stress and identification and incorporation for any 
structural enhancements to achieve the extremes of the envelope. 

In order to maintain accurate control of weight and CG, a test aircraft shall be weighed, in cooperation with 
the Engineering Mass Properties group, under the following conditions: 

• When an aircraft is inducted into flight test for a test program requiring operations near or at the W&B 
limits 

• After completing an extensive modification where W&B may have been appreciably changed 

• After initial ballast loadings at the W&B limits 

• After a prolonged period of time where multiple changes to W&B have been calculated 

• Anytime there is uncertainty of loadings that may exceed a limit. 

The W&B forms are to be stored along with each mission's test cards. For the GVI program, these are 
contained in the Flight Records folder on in the following network directory location: 

8.5 Removal and Installation Log (Figure 2 Ref 23) 

The Removal Installation Logs (R/1 Logs) provide a record of all production parts that are removed and 
installed on flight test aircraft. R/1 records are recorded on Form GA 0017 and governed by the Production 
Quality Assurance Manual. The R/1 Log must be maintained as the work proceeds on a test aircraft. The R/1 
Log (manual record) is on file at the aircraft work station and is maintained by technicians, and all work is 
inspected by the Q.C. Inspector. Electronic summary files are kept in Excel format are kept in the following 
network directory n: 
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Return to service functional test requirements are determined by Engineering based on the extent of 
maintenance work performed. If instructions are not provided by the work order implementing the 
maintenance being performed, than Maintenance personnel will generate a discrepancy for Engineering to 
disposition with definition of required functional tests. 

8.7 Instrumentation and Airplane Pre-Flight Inspection I Flight Release (Figure 2 Ref 25) 

8.7.1 Data System Pre-Flight 

Flight Test Instrumentation Engineers (FTIEs) are responsible for ensuring the aircraft's data system is 
prepared to record all necessary parameters to support scheduled testing. They will confirm the test numbers 
with the Aircraft Coordinators, and convey such information to the Techs as needed. 

Flight Test Instrumentation Techs (Techs) will boot the data system, input information pertinent to the day's 
tests, and verify data system operation prior to the start of testing. Data system pre-flight checklist will be 
completed and provided to Q.C. personnel to support issuance of the Flight Release. 

8.7.2 Aircraft Pre-Flight 

Aircraft Preflight inspections are complied with by maintenance/a. C. personnel for aircraft checks in 
accordance with the Production QA Manual. For test aircraft, these procedures may be tailored to address 
specific points of interest as defined by Engineering and documented in Quality Assurance traveler forms. 

Subsequent to completing the maintenance preflight, Inspection approves the preflight and signs the Flight 
Release (Quality Instruction 9.1.4 and Form GA 0542). The form is filed with aircraft records retention. 
Signature of the Flight Release indicates that the airplane is declared airworthy per 14 CFR Part 43.7. See 
Quality Manual Section for 9.1.4. 

9.0 PHASE V: TEST EXECUTION 

The test execution phase of the process includes the preparation of test cards, conducting pre-flight briefings, 
performing the test mission, post-flight briefs, post-flight inspection and results reporting. 

9.1 Test Cards (Figure 2 Ref 26) 

Test Cards are prepared by the FTE in charge of that test phase testing in reference to the governing Flight 
Test Plan. Every test flight shall require a planned set of tests documented in a test card format that adheres 
to the standard defined in Appendix A. The format will include the following basic data: 

• BLOCK A: Test Card Identification Block- includes SN, Flight No., Test Card No., Title, Test 
Point No. Configuration set up summary, and Notes 

• BLOCK B: Procedure Block- includes Run No., step-by-step procedure for the pilot to perform 
the test, abort criteria, and test point acceptance criteria 

• BLOCK C: Observation Notes, including time when procedures begin and end 

In addition, the test card will include details of the specific configuration of the aircraft required for the test 
point in question. These details will be sufficient such that the test card can be executed without reference to 
other documentation. The test card will also include a brief description of the test point and, if required, the 
phases of the test. Finally, the test card will include space for UTC time referenced comments by the 
executing Flight Test Engineer, and certifying authorities as necessary. 
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The coversheet for the flight test cards is reviewed and signed by the FTE executing the test (signifying the 
cards conform to the requirements of the Flight Test Plan, applicable TSHAs, IFRs and AFM), the Pilot-in­
Command (acknowledging procedures, techniques, configuration, and risk level classification), and Aircraft 
Coordinator (signifying that the aircraft configuration is appropriate for the test being performed}. Test cards 
for all completed test missions are located in the following network directory location: 

9.1.1 Ground Run I Flight Numbering System 

In accordance with standard Flight Test practice, any test for which data are to be preserved will have a test 
number assigned to it Test numbers will be designated as Flight or Ground as follows: 

Flight Numbering enumerate the test flights, and are three-digit entities (padded with leading zeros if 
needed, e.g., "023") until such time as four digits are required. 

Flight numbers designate test flights, indicating that the aircraft has left the ground at least once. A planned 
flight that does not result in a takeoff will become a Ground Test, and will be assigned a Ground Test number 
as described below. 

The Flight number is incremented when both engines are shut down following a landing, unless the shutdown 
is a planned part of the test (e.g., on the ground prior to or after flight), or if engines are cycled to clear 
maintenance faults in a continuous run of data. 

Ground Test Numbers: are expressed in a 'three-plus-two' format, the three-digit flight number and a two­
digit ground run number separated by a lowercase character (e.g., "023g01"). The ground run number is 
padded with a leading zero if needed. 

• The Flight number integral to the Ground Test number represents the upcoming Flight number for the 
aircraft. 

• The two-digit ground run number increments for every Ground Test performed. 

• The lowercase letter that separates the three-digit flight number and the two-digit ground run number 
is either "g" ('ground test') or "m" ('maintenance'). 

• "g" indicates a Ground Test whose information is to be preserved. 

• "m" indicates that the data system was brought up for configuration or evaluation purposes, with no 
expectation that the data will be kept or Flight Notes taken down. The two-digit run number should be 
the same number as would have been used for an actual ground test 

(Note: In the event that a decision is subsequently made to preserve the maintenance data, the "m" will 
change to a "g" and the test will be recorded as an official Ground Test Tests bearing the "m" designation 
will otherwise have no effect on the Ground Test numbering system and can be reused at will.} 

Valid Ground Tests do not require that digital data be recorded. This can occur when tests are purely 
qualitative in nature, or when the FTE's observations and notes suffice to satisfy a given test's requirements. 
These test notes will be included in the Flight Records books, and thus require a suitable Ground Test 
number to identify them. 

Ground Test numbers should be incremented as often as needed during testing. Some examples of when it 
might be desirable to increment the test number are 
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• Any time the data system is commanded to shut down, other than for data system trouble-shooting 
activities 

• When the fundamental nature of the tests being performed changes, or a significant phase of testing 
is completed 

• Whenever there is a significant break in testing that sensibly suggests a pause in data recording (an 
expected period of inactivity exceeding fifteen minutes, as a suggestion} 
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The Flight Notes should clearly indicate any time the Ground Test number changes. The FTE will inform the 
Aircraft Coordinator whenever he has used Ground Test numbers that will affect the published near-term 
schedule. 

Responsibilities 

Aircraft Coordinators (AC) are responsible for coordinating test numbers within the Flight Test organization. 
They will publish anticipated test numbers as part of the near-term schedule. ACs will communicate to the 
FTIEs if data system operation is not required for upcoming tests, with the default condition being that test 
data are to be recorded. 

Flight Test Engineers (FTEs) conduct tests onboard the test vehicle, adhering (as practical) to the test 
numbers specified on the near-term schedule. If data system operation is not needed for a given test the FTE 
will make that clear to the Aircraft Coordinator prior to testing, otherwise it will be assumed that the data 
system will record data for preservation. 

The FTE should verify test numbers with that aircraft's Coordinator at the start of testing. The FTE may 
increment Ground Test numbers as deemed appropriate during testing, and is responsible for noting these 
test number changes as part of their Flight Notes. 

If the FTE's use of Ground Test numbers affects the published near-term schedule, the FTE must 
communicate the final Ground Test number used to the Aircraft Coordinators. If an interactive dialog with that 
aircraft's Coordinator is not achieved, an email must be sent to all Aircraft Coordinators to ensure that any 
stand-in Coordinator is informed. 

9.2 Flight Card Deck 

The flight card deck consists of a cover sheet, applicable IFRs, THSAs, Weight and Balance, plus the test 
cards. 

9.2.1 Cover Sheets (Figure 2 Ref 27) 

Every test card package will contain a cover sheet that summarizes the most relevant information pertaining 
to a given test flight. The cover sheet is organized into blocks, the content of which are summarized as 
follows: 
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• BLOCK A : Flight Reference sections lists registration and SN, Flight number, flight date, weight, CG, 
Fuel Load, and quick reference AFM speeds. 

• BLOCK B: Configuration Summary lists the most relevant major items constituting the configuration 
of the airplane directly related to the test mission. 

• BLOCK C: Limitation and Restrictions in addition to the AFM limitations sections (ie relevant IFRs) 

• BLOCK D: Hazards/TSHAs lists governing hazards analysis and procedures and risk classification 
for the test mission 

• BLOCK E: List emergency equipment present on the airplane 

• BLOCK F: List purpose of the test 

• BLOCK G: List crew, reference times, cycle counts and signatures for concurrence with the planned 
test 
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9.3 Real Time Data Analysis (Figure 4 Ref 28) 

Real time support is provided to monitor data or perform analysis for the following purposes: 

a) Determining Safety of Flight 

b) Determining if the test point was conducted successfully 

c) Determining if test result met expectations (ie., pass I fail) 
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Note that when monitoring parameters for items a & b above, it is often beneficial to have separate displays 
for pre-test configuration & set-up confirmation and the maneuver itself. This real time monitoring support can 
be provided either on-board or remotely via Telemetry. Which method should be utilized is dependent upon 
the minimum crew required to support the test and the risk level of the flight. While the pilot and the FTE are 
responsible for determining the preferred method, for high risk tests, the minimum crew and utilization of TM 
shall be reviewed at the Safety Review Board. 

9.4 Test Flight Briefing (Figure 4 Ref 29) 

Every flight test mission shall be preceded by a briefing (ref Appendix A for briefing guide). The briefing shall 
consist of two sections: The Engineering Brief which reviews the details of the test to be performed, and the 
Maintenance Brief which reviews the details of recent maintenance activities and any open flight squawks. 

Engineering Brief: The Engineering brief can occur up to 24 hours in advance of the start of the test mission. 
The major elements of the pre-flight brief are as follows: 

• Overview- information listed on the cover sheet 

• Test Procedures- information listed on each test card 

• TSHAs & IFRs 

• Flight Test Personnel- crew participants and task assignments 

• Chase Aircraft I Telemetry Support- Call signs, personnel , task assignments 

At the end of the briefing the test card coversheet shall be signed by the briefing FTE and Aircraft Coordinator 
to concur the configuration of the aircraft is proper for the planned tests along with the Pilot -in-Command to 
approve the appropriate risk level is established for the mission. 

In those cases where pre-flight briefings occur the day prior to the mission, the test crew will reconvene for a 
short briefing prior to the flight. This briefing will occur after the maintenance release to cover any applicable 
aircraft configuration items plus involve a quick review of the test cards covering the associated limits and 
TSHAs. 

During the briefing, the test crew may agree to perform build-up maneuvers or add test points that are 
designed to provide more conclusive data results provided these enhance safety and efficiency of the mission 
without affecting the risk assessment for the tests or appreciably changing the test program scope. Only 
those tests briefed during the preflight briefing are authorized to be conducted on a test mission. Equally 
important is that the tests are to be conducted as briefed and within established limits. 

If changes to the test point condition, test procedure, or success criteria become apparent that affect the test 
program scope or risk assessment, then approval from the originators of the test plan, or designees, is 
required, including determining if reconvening an SRB is required. However, in minor changes in procedure 
technique are agreed to, they can be redlined on the test card. 
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Maintenance Brief: The Maintenance brief shall occur just prior to the pilot signing of the SAV/GA Form 542 
Flight Release. The Quality Inspector for a particular airplane will provide an update on all flight safety 
relevant open flight squawks and summarizes the maintenance actions performed since the last flight. The 
pilot then signs the Flight Release and is responsible for subsequent aircraft operations. 

9.4.1 FTE Crew Qualifications 

Each FTE that serves as part of the test crew is required to demonstrate proficiency in the use of all 
equipment necessary to support the execution of the test. These requirements include: 

• Demonstration of proficiency in the use of instrumentation systems such as lADS, TIU, Video 
Monitoring etc Including the recovery of instrumentation from computer operational interruptions 

• Initial and recurrent Flight Safety International emergency egress training (includes the use of smoke 
protection, fire extinguishers, evacuation, and water survival) 

• Initial and recurrent training in the operation of all aircraft doors (MED, EED, Baggage) 

• Initial and recurrent training in the operation of the smoke ventilation valve 

• Operation of seat belts, oxygen bottles, egress electrical saw, crash axe 

• Proficiency in the use radios communications protocol and the use of specialized test equipment such 
as trailing cone, FCS, hydraulic offload control panels 

• Individual FTE's must take responsibility to ground themselves when he or she is aware of physical or 
mental deficiencies which may adversely affect their ability to complete FTE duties. 

• FAA Class Ill Medical 

FTE crew qualifications will be tracked internally to insure compliance and currency. Any exceptions for crew 
qualifications are to be approved by the Manager, Flight Test Engineering or his designee. 

NOTE: for test crew that are not fully qualified (infrequent 'flyers, suppliers, etc.) a pre-flight briefing will be 
provided by the FTE or Pilot on cabin and flight test safety equipment, operation of doors, egress procedures 
and use of radio equipment. 

9.4.2 Minimum Crew 

Standard operations for test missions will be 2 pilots, a flight test engineer and other personnel (FTE, 
Engineering, Supplier) deemed essential to support the purpose of the flight. For hazardous testing, the 
minimum essential crew will be limited to 2 pilots plus support by TM unless the additional crew member is 
required due to: 
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• Having access to additional data available on board aircraft (ie. Video) 

• Exposure to data dropouts and loss of signal world drive unnecessary repeats of the hazardous 
test 

• TM coverage is not feasible due to line of sight limitations 

• Duties required on-board cannot be done solely by the 2 pilots (gain changes or crew procedures 
not able to be conducted by the pilots or from the pilot seats) 

• Crew resource management where additional on board personnel provides enhanced safety 

• On-board technical support enhances safety compared to support via TM (ie. does the onboard 
monitoring enable FTE to understand the data & understand the data & aircraft behavior quicker 
due to the situational awareness that goes with being to monitor data plus experience aircraft 
response first hand 
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9.5 Flight Test Execution (Figure 2 Ref 30) 

During the test mission, the pilots retain the responsibility for ensuring the safe operation of the aircraft. The 
assigned test mission FTE on board the aircraft is responsible for directing the test activities during the 
mission. Any member of the 1~ight crew has the right, at any time, to call for the mission to be terminated if, in 
their opinion, an event that was not planned and is not immediately explainable has occurred, or for any 
reason where one of the crewmembers feels uncomfortable about continuing. 

Once a test mission has been launched, no member of the test crew may change or revise the planned test 
activities, unless the change is for flight safety reasons. Noun-briefed maneuvers or tests not in the test 
cards will be conducted on any flight. Other requirements of test mission execution are: 

• Personnel considered essential for the purpose of the mission are recommended by Flight Test 
with final authorization by the pilot in command 

• Conducted in conditions governed by the Flight Operations Manual (weather minimums, daytime I 
nighttime, fuel minimums, etc). 

• Conducted with the minimum crew required to perform the test within prescribed crew duty and 
crew rest limits (ref Chapter 4.15 Flight Operations Test Pilot Manual) 

• Crewmembers will be qualified for the test to be performed. Pilots to be assigned by Flight Ops, 
FTEs will be selected by the FTE Manager or his designee 

• In-flight duties to be established to fully optimize test crew resource management 

• For tests classified as HIGH risk, the on-board test crew will review associated limits and abort 
procedures. This review is to include appropriate crew resource management and the 
assignment of responsibility to monitor limit parameters and abort calls. 

9.5.1 Real Time Telemetry Room Protocol 

Telemetry room equipment is available to support test missions as required and allows for more real-time 
monitoring of safety critical parameters. The use if the TM room and how it interacts with the crew is defined 
in this section. TM protocol to be followed both in the fixed in the TM room or in the TM mobile unit will be the 
same as those followed while conducting a test onboard the airplane. 

While operating in the TM environment, all personnel in the telemetry monitoring room will conduct 
themselves in a professional business-like manner. In general, conversation should be held to the minimum 
required to successfully complete the test. Entry to the TM room will be limited to those with specific tasks 
necessary for the safe and successful conduct of the test. Those who wish to observe the flight may do so 
from the Observer Room. For all persons actively monitoring the flight in the TM room, cell phones, pagers, 
or other electronic devices must be OFF. Distractions during a test mission are a safety concern, and the 
cause of that distraction will be removed from the TM room. 
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• The Test Conductor (TC) is the person in charge of the TM room support crew and is the primary 
point of communication with the aircraft. All monitoring personnel communicate their observations to 
the TC who synthesizes all information and reports to the aircraft. 

• The TC will communicate with the test aircraft by using the call-sign associated with the crew for that 
mission, typically "Gulf Test XX". The TM room will be identified with the call sign of "Gulf Test TM". 

• In general, the TM room Test Conductor (TC) will be the only individual communicating directly with 
the Flight Crew on the airplane. Exceptions may be made at the discretion of the TC and Flight Crew. 
Discussions among the TC and FTEs/CEs shall be held between test maneuvers only. If a repeat of 
a maneuver is required by TM room personnel, the requesting FTE/CE will inform the TC why the 
repeat is necessary and, if agreed, the TC will relay the request to the Flight Crew, who will also 
evaluate the request. When deemed appropriate by the TC, lead FTE and flight crew, arrangements 
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may be made to allow one or more individuals other than the TC to contact the Flight Crew directly. 
This will eliminate any delay associated with the TC having to relay an abort command to the Flight 
Crew. 

• To begin testing, the TC will identify the test card to be evaluated, and confirm the initial conditions 
and maneuver. Once the maneuver has been conducted and satisfies the data requirements, the TC 
or Flight Crew, as required by the maneuver, will state "Complete". Subsequent to a maneuver and 
prior to proceeding to the next flight condition, the TC will announce "Stand By" to the Flight Crew and 
the Flight Crew will acknowledge. 

• After satisfactory data review, the TC will announce "Cleared to [Next Test Condition)". 

Note: [Next Test Condition] for example may be stated as: Test Card 15, Test Point A 1, Mach O.xx 

• Once the Flight Crew, TC, FTEs and CEs agree that initial conditions are satisfied and required 
instrumentation is available, the maneuver will then be initiated by the TC with the callout "Ready for 
[Maneuver]". 

Note: [Maneuver] may be stated as: Test Card 15, Test Point A1, Mach O.xx, etc. 

• The Flight Crew will respond with "Beginning Maneuver". 

Note: If timing is critical, this callout may be followed by an audible countdown initiated by the Flight 
Crew. 

• If the test maneuver progresses in an unsatisfactory manner due to reasons other than safety, it can 
be terminated by the Flight Crew, TC, or recommended to the TC by an FTE. The Flight Crew can 
call "Knock It Off" and state the reason once the airplane has recovered to a stable condition. 
Likewise, the TC can call "Knock It Off'' and also state the reason. A decision will then be made as 
to whether the maneuver will be repeated, skipped or the flight terminated, depending on the reason 
for stopping the maneuver. 

• Should an abort call originate from the TM room, either by the TC or other delegated personnel, the 
term "ABORT, ABORT, ABORT" will be used. All TM room workstations have an ABORT button 
that will transmit a pre-selected audio message to the aircraft to indicate an abort. This requires 
immediate action by the Flight Crew to recover the airplane to a safe condition. In the event a safety 
issue is identified first by the Flight Crew, the pilot will immediately begin recovery procedures and 
then announce "Aborting Maneuver". Once the airplane is in a safe and stable condition, the cause 
for the abort will be discussed and a decision made whether to continue testing or return to base. 

• As always, the Flight Crew has primary responsibility for the safety of the airplane and their judgment 
in aborting a maneuver or terminating the flight for any reason will not be questioned. The TC also 
has the authority to terminate the flight if anomalies are detected. Discussions may be held post 
recovery or in the debrief as necessary. 

• The potential exists for lost telemetry signal between the test aircraft and the TM room due to 
weather, distance, altitude limitations, or other factors. If TM loss occurs, the TC shall notify the test 
aircraft of lost TM signal. When the TM room is safety of flight critical to the mission, the maneuver 
will be aborted with a "Knock It Off" call, and the aircraft will not conduct further testing until TM has 
been regained. Attempts to move the aircraft closer to the TM facility, or turn the aircraft in such a 
way to improve TM signal strength will be attempted. The aircraft will standby while trouble shooting 
if the TM loss occurs. If the TM signal can not be regained, the mission will be aborted and the 
on board FTE will provide as much safety of flight oversight as possible. If TM is not safety of flight 
critical to the mission, then the maneuver will be continued until completed, with the on board FTE 
providing evaluation of the maneuver. Should TM not be regained and the TM room is not safety of 
flight critical to the mission, the on board FTE shall conduct the remainder of the mission as TC. All 
efforts to regain TM integrity during the mission will be attempted; however, loss of TM should not 
jeopardize completion of missions where TM is not critical for safety of flight. 
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• The possibility also exists for lost communication between the test aircraft and the TM room due to 
weather, distance, altitude limitations, or other factors. If communication is lost, and is not able to be 
regained, the same process will be followed as for the lost TM signal. The aircraft will check 
communication with local ATC to verify communication is limited to TM. Lost comm with TM will not 
require the mission to be aborted unless TM has been identified as a Safety of Flight requirement. 

9.6 Post- Flight Debrief (Figure 2 Ref 31) 

The purpose of the test mission post-flight briefing is to ensure that all relevant information regarding the 
outcome of the test mission is communicated to the appropriate players. It is also the forum for any 
maintenance or engineering issues affecting the ability of the aircraft to conduct the next mission to be raised 
and assigned to the appropriate party for resolution. 

The Aircraft Coordinator will schedule and communicate the time and location of the post-flight brief. This will 
be determined after reviewing with the test crew the time they need to properly prepare their notes. Attendees 
for the post flight shall include: 

• Test Crew 

• Aircraft Coordinator 

• Aircraft Maintenance & Inspection Personnel 

• Appropriate Cognizant Engineering Personnel 

The post-flight debriefing will be led by the FTE and will address: 

1) Flight Overview: flight times, status of completing all cards successfully 

2) Maintenance Squawks and Engineering Issues (ref Section 9.6.1) 

3) Test Results: Quantitative and qualitative observations from the test crew on what was or was not 
performed satisfactory 

4) Lessons learned on the effectiveness of test point and risk mitigation procedures and if they need 
to be modified for follow-up flights 

Note that when reviewing the test results, it is not necessary for the FTE to review chronologically the entire 
test flight. It's acceptable for the FTE to summarize a test card(s) was completed as briefed satisfactorily. At 
the conclusion of the post-flight, the aircraft coordinator will provide details for the next activity scheduled for 
the aircraft. 

9.6.1 Maintenance Squawks vs Engineering Issues 

The test crew is responsible for determining and reporting any discrepancies observed during a test mission 
as either a maintenance squawk or an engineering issue. This includes identifying any maintenance items 
that must be addressed prior to the next flight and determining the severity of any engineering issues. 

Maintenance Squawks: Those discrepancies deemed to be maintenance related (ie., can be resolved by 
action defined either thru MRB actions or appropriate maintenance manuals). These will be recorded on GA 
0982 FlighUGround Discrepancies form and subsequently entered into Solumina. Flight Squawks are logged 
under the airplane tail number and special work order number assignment with the flight number imbedded 
(example: FTO-G650-6001-EXP-296, with the last three digits being the Flight Number). 

Engineering issues: Those discrepancies that are not Maintenance Squawks will be reported to Engineering 
using the Problem Report (PR) process (ref GER-7786 Problem Reporting Process Description Document). 
It is the responsibility of the FTE to submit the PR into the database with the sufficient information and data to 
support the subsequent investigation, resolution, corrective action and verification activities. Since 
engineering will be accumulating PRs from other off-aircraft activities, before opening a new PR, it is a best 
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practice to coordinate with the Cognizant PDT lead to insure that the PR does not already exist in the system. 
The severity of aPR is classified into the following criteria: 

Severity 1: Safety of Flight issue. The airplane is grounded until an acceptable mitigation action is 
performed, documented in Teamtrack, and the PR gets subsequently downgraded. Flight Release is not 
allowed with an open Severity 1 PR. 

Severity 2: Initial certification issue. The discrepancy requires corrective action as soon as practical and 
must be resolved prior to TIA certification test. TIAs will not be issued by the FAA with open Severity 2 PRs 
active. 

Severity 3: An issue that is neither Severity 1 or 2, but corrective action should be scheduled based on 
workload and schedule for implementation. These are typically future product improvements or potential 
customer satisfaction issue. 

Severity 4: An issue that is neither Severity 1, 2 or 3 and corrective action and implementation can be 
delayed without any significant impacts to the program. 

For the GVI program, a database application called TEAMTRACK or ELEMENTOOL (for Honeywell avionics 
issues only) is utilized (Figure 17 shows a screen shot of the Teamtrack user interface for a given PR item). 
The flow picture at the top represents the workflow of the issues and the fields below contain the entire history 
of the investigation of the issue. Cognizant Engineering groups are held accountable for the leading the 
investigation of PRs entered within a given design group. It is the FTE's responsibility to accurately enter the 
flight observations and reference data 
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9.6.2 Post-Flight Inspection 

Post-flight inspection requirements are governed by the Production Quality Assurance Manual- Quality 
Instruction 9.1.4 and Form GA 0542. For the GVI, specific points of inspection are identified in Quality 
Assurance Traveler 60E5300968N005-GV. Post flight inspection will be completed and discrepancies 
entered into Solumina prior to post-flight maintenance action. 

9. 7 FTE Flight Reports 

FTE flight reports are to be written and distributed by the FTE as soon as practical following a flight. Rapid 
communication of flight results to Engineering and key management and program personnel is a critical part 
of the flight test process and therefore the FTE should release the Flight Reports within 24 hours of 
completing the mission. Any incident that occurs during a test mission is required to be reported separately 
and before the next flight (see Para 9.7.1 below). 

The FTE report is not intended to be a narrative description of the entire flight. Rather, the key elements of 
the FTE report shall include (see Appendix A for example): 

• General Information: Flight Number, times, crew, W&B and mission objectives 

• Summary addressing whether all planned tests were (or were not) successfully accomplished 

• Specific observations relevant to mission, including any necessary data to assist definition or 
understanding of any issues 

• Issues: Maintenance, Engineering, Instrumentation 

9.7.1 Reporting of Accident and Incidents during Flight Test Execution 

The reporting of an aircraft accident or incident is governed by the corporate policies listed in Figure 18. 
These documents define responsibilities for responding to accidents and reporting these events to the 
appropriate authorities (FAA and/or NTSB). Flight Operations, Technical Operations, and Legal are the 
primary organizations leading this response. 

Alrcra.ft Accident/ 
Incident, SSE 

I I 
!Programs CP 14 .. 13 commcps .. 2 EHSCP12 .. 7 

Aircraft Accident Crisis Accident/Incident 
Response Plan Communications Responsibilities and 

Reporting 

Figure 18- Corporate Policies for Accident /Incident Response 

In the event of an accident or major incident, the Flight Test organization will execute the following steps: 
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1. Immediately take all measures to respond to the accident or incident (call/ coordinate I provide for 
crash, fire, medical response) 

2. Provide initial contact as defined in CP14-13 plus ensure immediate contact is provided to senior 
management personnel: Sr. VP Programs, Engineering & Test, VP Flight Operations, VP 
Engineering, Chief Engineer, Program Manager, Director of Flight Test, and Director of Aviation 
Safety Office. 
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3. Secure the accident scene and equipment 

4. Cooperate with Authorities, but maintain all communication and information confidential until cleared 
thru Gulfstream Programs Engineering & Test, Legal and Corporate Communication personnel. 

5. Secure and sequester all data to include flight cards, notes, on-board and telemetered data, pictures, 
videos, local computer workstations, aircraft maintenance record. 

6. Those personnel with first-hand account of the accident or incident shall provide a written report to 
their supervisor containing all relevant facts from their perspective with 24 hours 

7. Data storage, access and distribution of all pertinent data shall be controlled by the Director of Flight 
Test 

8. Comply with further instructions from Flight Operations lead responders in the implementation of the 
Aircraft Accident Response Plan 

The reporting and investigation of Occupational Safety and Health Administration recordable injuries, product 
damage or near-miss incidents is outlined by CP 12-7. In the event of an occurrence, the responsible Flight 
Test Manager shall contact the Director of Flight Test with 24 hours. 

9.7.2 Flight Test Issue Notification Report 

Any incident or unexpected result occurring during a test mission will be reported by the Flight Test Engineer 
before the next 'flight. For this purpose, an "incident" is defined as any significant unexpected behavior, such 
as imminent loss of control (stall, roll-off or pitch up), PIO tendency and any difficulties during takeoff or 
landing operations. This notification shall include the following information and distribution (see Appendix A 
for example): 

a. Test Crew 

b. Test Description (test conditions, configuration, test procedure) 

c. Appropriate level of detail pertaining to the incident 

d. Any operational limitations until the incident is further understood 

e. Email notification subject line shall specifically state "Flight Test Incident Notification: A/C 
xxxx, Flight xxx" 

f. Distribution to the Sr. VP Programs, Engineering & Test, VP Flight Operations, Chief Test 
Pilot, VP Engineering, Chief Engineer, Program Manager, Director of Flight Test, Director of 
Aviation Safety Office, Manger of FTEs. Note that it will be the responsibility for the chief test 
pilot to update the FAA by contacting the Flight Test Branch Manager on the incident. 
Additionally Flight Ops, FT Management, and Chief Engineer will communicate results to 
appropriate FTEs, Test Pilots, and Engineering personnel. 

These reports are currently located in the following network directory: 

10.0 PHASE VI: TRACKING 

10.1 Flight Records 

The pertinent records for each mission shall be stored electronically on the Gulfstream network to allow for 
accessibility and retention (backup and archive). These records shall include: 

• FTE's completed flight cards (including W&B, TSHAs and IFRs) 

• FTE Flight Report 

• Incident Report if applicable 
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These records shall be stored within 24 hours of completing a mission and purged of any "draft" material. For 
the GVI program, completed flight records are stored in the following network directory location: 

10.2 Flight Logs (Figure 2 Ref 32) 

A flight log shall be maintained by the FTE for each airplane and stored with the Flight Records. This log shall 
contain information for each flight such as: 

• Date & Flight or Ground Test Numbers 

• Type of Flight (company or certification) 

• Event Times (ie, flight & block times) 

• Cycle Events (full stop landings, touch & go's, go-arounds) 

• Test Crew 

• Weight & Balance Information 

• Planned and completed tests 

• Comments relative to the flight 

10.3 Test Point Status (Figure 2 Ref 33) 

The relevant data showing the status of activities within Flight Test shall be maintained by the respective 
departments. This data typically consists of: 

• Planned versus Actual flights, flight hours and test points (for each aircraft and total program) 

• Planned versus actual releases for key deliverables (mechanical models, material status, open 
aircraft work, test plans, test reports) 

10.4 Data Approval (Figure 2 Ref 34) 

The FTE is responsible for leading the effort to assess the data real-time or following a flight to determine if 
the test points were executed properly and resulting data are acceptable. This assessment shall be 
communicated in a timely manner to all appropriate personnel to insure near-term missions or longer-range 
planning can be adjusted as required. 

11.0 PHASE VII: ANALYSIS, REPORTING, CLOSEOUT 

11.1 Flight Data Release (Figure 2 Ref 36) 

Flight Test Data is recorded from multiple streams input to HElM solid state data recorders and output into a 
common time correlated UDP Ethernet data stream to an lADS data server for real-time use on-board the 
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aircraft (ref Figure 19). Following each flight, the data from the on-board recorders are downloaded onto 
network drive locations for use by Engineers authorized to access the data using the same lADS tools. 
There are multiple help and how-to files regarding data access, playback and processing via MATLAB scripts 
stored in the following. 

11.2 Data Validation 

Before beginning any analysis, drawing conclusions or making decisions based on recorded data, it must be 
verified that the data is valid. It is the responsibility of the engineer to evaluate the measured data to insure: 

• Reasonableness of measurement (sign convention, units, neutral and extreme recordings) 

• Alias, bias or shift has not been introduced 

• Signal Integrity has not been compromised 

• Frequency of sampling rates and filtering is appropriate 

Issues on data validity are to be immediately addressed with the FTIE. If the measured data is confirmed 
invalid, the parameter is to be identified invalid and restricted from use. 
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Figure 19- GVI Data System Overview 

11.3 Data Analysis 

Flight Test Engineers shall provide measured data, calculated parameters or data that's been analyzed thru 
approved methods for external release and I or inclusion in the Flight Test Reports. For the GVI program, 

GA 2047H 02/00 (CG) 



Flight Test FLIGHT TEST STANDARD PRACTICE MANUAL 

FT- SOP-001 
Rev-A 
Page 47 of 82 

there are multiple help and how-to files regarding data access, playback and processing via MATLAB scripts 
stored in the followi . 

11.4 Flight Test Report (Figure 2 Ref 35) 

With certain exceptions pertaining to small test projects, closeout of a test will be via release of the Flight Test 
Report. These reports shall contain the necessary data and information to document the tests accomplished 
and substantiate the test results and conclusions (design and/or regulatory requirements). The standard test 
report format is presented in Appendix A. 

To insure comprehensive coordination of the test results, Flight Test Reports shall be reviewed and signed by 
Flight Operations, Cognizant Engineering Representative with final approval by the Manager of Flight Test 
Engineering or his designee. 

11.5 Data Storage, Management and Retention 

The Flight Test Engineering Data System Specialist shall be responsible to coordinate the necessary network 
storage space requirements and access privileges with Gulfstream Information Technologies personnel. 
Aircraft recorded data will be copied onto the corporate network drive. Once this copy is created and verified, 
the aircraft media hard drives are re-cycled back into service. Short-term and long-term backup recovery for 
data downloaded onto the network drive will be coordinated and handled thru corporate network IT 
processes. Any data not stored on the network drive (ie., source tapes from video and/or special recorders) 
shall be retained by Flight Test for a period of approximately 10 years. 

11.6 Airplane De-Modification (Figure 2 Ref 37) 

The Aircraft Coordinator and FTIE shall coordinate with all affected organizations to determine the best 
method for restoration of the test aircraft to the approved configuration baseline. Affected organizations are 
the organizations whose system has been affected by a Fight Test installation. For example if a hydraulic 
sensor spliced into a pressure supply line is removed, FTIE will coordinate the Hydraulics group to design a 
permanent repair to remove the sensor and splice the line. Since this activity may involve repairs associated 
with the removal of flight test equipment, it is important to address this early in the process to insure the 
required engineering designs are completed and associated material is available. 

The Aircraft Coordinator will ensure that all necessary FTWAs are issued to restore the test aircraft to the 
approved configuration and remove Flight Test specific equipment. Implementing the work, processing the 
FTWA and QC sign-off (including updating the configuration control database) will be complied with as 
described in Section 8 on Airplane Modifications. When the test aircraft has been restored to the approved 
configuration, copies of all inspection-stamped FTWAs will be provide to QC and the originals maintained in 
the project files of Flight Test Engineering .. 
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APPENDIX A FLIGHT TEST FORMS 

Appendix A.1 Request for Flight Test Services (RFTS) FORM 

COG Engineer: 

FIGURE 20 - REQUEST FOR FLIGHT TEST SERVICES (RFTS) FORM EXAMPLE 
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Appendix A.2 Test Safety Hazard Analysis (THSA) FORM 

-~} 

~j~~ 

GA 2047H 02/00 (CG) 
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FLIGHT TEST CARDS 

107 Offsell~ 
~ 24 ~dder Jammed Landing 
125 ·Oegrl!ldedfCSActuetion 
126 Alemate Mode Testilg 
047 Sngle Engine I Single t!Y1t 
136 Attitude Recovery System 

Flight RISK: HIGH 

EQUIPMENT 
Fire Extinguishers (3) and Fire Axe 
First Aid Kit 
Crew Parachutes .(available if required) 
Emergenty Egress OtJ~":"'~ 'C:7~:::~)7' ~·:·' · partment 
FTE Walk-Around Oxy, Block E oggles 
Battety-powered Saw ( . a Insulation 
provisions (ell and tape 10 p ace 

• f..le ConfJgUration Acceplance 

:v ... ··::: .... ;, 

FIGURE 24 - FLIGHT TEST CARD COVER SHEET EXAMPLE 



Gulfstream ~;,p_p~[)JJRE ~1 ~5'il 

FLIGHT TEST STANDARD PRACTICE MANUAL Flight Test 

Appendix A.5 Example Incident Report 

~.~~ue tumliJ~~-

FT- SOP-001 
Rev-A 
Page 53 of 82 

Whire,bhttfm•· ~l,ittide'ilftd .head ir{ · ~t~ufit!§ Af:b:~·jestifi ·· ;i)J·pltiriti\li~s.i ··~· .. ;AtcsJ;~Uick'fu·r:it~~afoh ~:-:a·lron 
~~cilla~tir(9rclit'fictat ~~r~t\lat~~;s:b!, ttii€~o~~na~oifwa!~i~~~~11Y ~j,er~:tvect ~b~.th~;.·Jr6i:~its:iurllfiieh~~ but 
~~· , ~. , __ ':e~lt-~sJ~~lff~CJ·iJsia :rQIUi~-~ftl~t10.~ .. : ·:rfte'p!t~t~,qt~9~nn·'~'@.~)1:ie ~~·:~.6~:r~~ .. ~s,c.Hati9~:~-~ · . · · 
runn · i , iitoiJ.Pe·a~. ,~, aircraft was'~lFt2:so·:aricf.:340 'KCAS Whan :the 'oscitlatton 'o.ccutfeiL stetllentoot P~ 
~~~ •~l<"J _:' ... ~;~ ,1"~.>.:~~-- ' ' ·;·"'~· ~,· ~. · : · '£_,... ··:" ij_:( ;.•, '·,:1- .·~ .. -"\(·, '(,·: _::":~· ~-._ ~-!;'~ ~:t~· '-.~~,,/ e~· _:. -~'.;J!._:•\·'"-. 7~ ·~"'*''::;C 't;~··. ::,-· ,":·,...t_~~-:•·{.:·~ . .._._•. ~ 0' ~ .:""· .·,~,~ v" ~- '~--q '< -{~: "1' ·:'·l~w:; ·:·:"--- ~ _•.-.fifo ··~J.,--i.·~~>-._,,_; ":-~~- -~~,~~~~'~C"":' "'f·-" 

,5.08·\Vas ed.to-tra·ck the~.t6tretllO"n and closure ,Ofthts 1s$ue:~. 
1.-'.'_.,. • .;,.· .. " -~><."-.•'t·· .'"..,...··~ .'.'. i ,r•·•:-:·.··~··."-1··:'-...·•.--;. ·'f .. ·''·''l_--,r•.'~~- --~.--.'·','"1"··'. ;..,..,__,,._"f•'··.·n··-::.• 

-~~~~l._t~~~~;,8ft~.~-~!t~.:~~qw~~-\~~.~.-,_~~ps~i;1J,~1r9~--~~~•b.e(~~ 1~~~.-~,~~~:~~{~¥1i~:~e:~~-;~~9"~fb,~.-~.' ... ·.·r: ·-~, ; 
il~ruet-.r•J·m~d-~: l)"he/e>sctll~tlt>ra·wa$,n,~st-·ctearlY.~~,~-m·.th~ :ron·r~~~~~tg"alr· rJbe.·~.a;x..mt~m::r~ll ~f:!'t~~m.Pf!t~de. 
:~~·~ ,L~;~"g{t~~{ 11Jj roll~·an~t~atl1~1ittJ'~&\va~ tin!~ ·o:t ~eg,\ '1be-~~~t.:o~tyJ~$fe(t'!?·~ :$.e~~n~~~ b~\iv;j;s-··~tlU : 
·df.ve~ing .;at:·Af'~~c@iJt.\!..,(!1 . . · · ·, · · · · 

:t; . -·~ :_.. • ' • 

~.'A .. ~~~1fl_a-r;:~~~rlf;~¢~~~'# .. ~n .. ~c)~'~.i9fu'7P or(3J .~jXfl~.9t .~· ~t.l1~~~.f~J~~on·9.~~F .·Tft~:~p$0illilff9~~~~~ ti~1f . . 
:a.ff~u·n<l ~.b~-:t~nd w~$ :~)c.!~l.f'g. a'~~u~urr~lm~a~~, _·N~t~bJi~~t$~:wer~ ~(fdeci t:O thE' AfiCS>l\t ·.t~~·~tructur11.)1lo~~ f .·. 

;1fe~ uenotes~. <·Rf!Vi~wlbf:the~notc:tifille · lefiien:tatioli:stl'O\vs '.ibaf;the;:notcii ~ltet:\Vas :ni>t'; · nf ert' i'rri • temented .. ., 9 .. i•c •.i.-: ,, ., .. 1•~ '",· .. •· •.• , .. ,,,¥•, ·"' • .. , •' '· •.'':•··•.•·., •. ,; ·.·-·.,.,~. ...')c"• •'·%··-«., ,, •. •'·.;!·~ ''' ·.; · .. <" '.• · .. ~•·;' ·.·C.«..,.,'< ;·•,: •". ··.< • • · ~ · .. •.J · r w '· ··" ·•;;p'* ..1'-.. .. , ·;~ .... ·,t. P. , ... ·· • ·• ., :•- ·• > 

lnlthe':AFcs·r,.~·:nerwtiu1td ofiAFOS'J\ · . · errael Nered\#J:ifti •fie~tte.Qit~ JJottt.)'ff1tets~; ';"flle,noiCh filter 
. 111JP.i~iit~6~~yo~~··~~~-~¢':~~rl~~~-:ii~·~~~:tY:~i.~~s~wefJ:~~~a~~~r,•t~9-:9~7:\~~.lt~r: ·· · .:··~ · · · .. · ·· ~ · ·- .N· 

FIGURE 25 - INCIDENT REPORT EXAMPLE 

GA 2047H 02/00 (CG) 



Flight Test FLIGHT TEST STANDARD PRACTICE MANUAL 

Appendix A.6 Flight Test Plan Template 

Test PalnTemplate. 

GA 2047H 02100 (CG) 

FT- SOP-001 
Rev-A 
Page 54 of82 

for the complete Flight 



Gulfstream 
Flight Test FLIGHT TEST STANDARD PRACTICE MANUAL 

1+1 

DOCUMENT NO: I XXX-FT·XXX -r.FAAPROJECTNO: NIA 
CURRENT REVISION: I As Noted INITIAL DATE: XXX ##,20## 
GAC CAGE CODE: 159734 I MODEL: N/A 

VENDOR REFERENCE: I NIA I ATA NO: !NIA 
CERTJFICATION DATA TOP ASSEMBLY NO f~licable): I I 

D 

General Flight Test Pia~ 'Temp'late 

' .... 

DEPARTMENT: 343 
-; I I TECH N1CAL APPROVAL: 

SECTION: I f~ight Test Engineering ! TECHNICAL APPROVAL: 
T 

PRE:PARED BY: I FUGHT OPERATIONS 

CHECKED BY: I IMANAGERAPPROVAL 

FIGURE 26 ·GENERAL FLIGHT TEST PLAN TEMPLATE EXAMPLE 

GA 2047H 02/00 (CG) 

I 

' 

FT- SOP-001 
Rev-A 
Page 55 of 82 



Flight Test 

... 
'IJI!I!!I!!!!!I 

GA 2047H 02/00 (CG) 

FLIGHT TEST STANDARD PRACTICE MANUAL 

Gulfstremn General FT Plan Template 

REVISION APPROVAL 

REV REVISED BY APPROVED BY SIGNATURES DA:rE 

1M. - - .. <:.:.,._ -,, ... 
~' """""" -· '" 

~····'<"""""'" 

Gulfstream General FT Plan Template 

REVISION HISTORY 

REV PARA: DESCRIPTION OF CHANGE 

: Initial Release, No Change (NC) 

A #!-.# :Changed· "to• • 

18 #.If Changed" "to" • 

Gulfstream General FT Plan Template 

1.0 

1.1 

2.0 

3.0 

3.1 
3.2 

.c.o 
5.0 

TABLE OF CONTENTS 

INTRODUCTION ............................................................................................................... ; ............... 2 

Test Objective ................................................................................................................................. 2 

APPLICABLE REGULAnONS AND/OR DOCUMENTAnON ............................................................. 2 

CONFIGURATION ............................................................................................................................ 2 

~!!:':ti~l:s~:~~;~~~tion ............. ·····························::::::::::::::::::~:::::::·:~::::::::::::: ................. ::::::::::::::; 
~ . : ~ 

tNStRUMEti't AnoN ........................................................ / •• ;.,,~;;.~_;.,,._ .............................................. 2 

TEST PROCEDURES ................................................... :: ... :;.;· ............ ::· .• , ............................................ 2 .. < ·····;· · ........ .<~ 

5.1 Regulation Paragraph T'rtle ......... . ............... :.;··'·f.; .. L ........................ :~\:~>>-........... .. ......... 2 
5.1.1 Test Procedure ............................................... ,; ........................................................................ 2 

~: ~ :~ ~~~~:-;:'~~~:~~~~~~-~~~~~.:::: :::::::::: :::::::::::~~~:::;:::;:: :::.:.:::,:::·:;\:: ::::::::::::::::::: ::::::;~::::: :::::::::::::::::: :~ 
6.0 RISK ASSESSMENT ............................................ :·::·,:·:L~::f:L-:';:· .......................................................... 2 

7.0 REFERENCES .............................. :·; . .',:i:;~~.,;,_·.:; .................. :~·;,•;_;.~~··· .. •·• .. ··•·• .. •·• ....................................... 2 

APPENDIX A INSTRUMENTATION PARAMEif~R UST .. ;;;;~~-; ........... ;~;~,:.;, .................................................. 2 
2~, " 

APPENDIX B TEST 'POINTS .. ~:2~~:;;,;;, ............. )~~~;:·,••{;,L .. ::~.:.:·;·.):~L;" ....................................................... 2 

APPfNDIX c TEST SAFETY HAZARD ANAl YSIS.~';.; •• : ............................................................................... 2 
f· ·,1 

FT- SOP-001 
Rev-A 
Page 56 of 82 



Gulfstream FT- SOP-001 
Rev-A 

Flight Test 

GA 2047H 02/00 (CG) 

FLIGHT TEST STANDARD PRACTICE MANUAL Page 57 of 82 

·-t~iS.r!eRfi0.~.p·r9~i~ ers-~ac~~rau?q.inf~f.rtiatf~~:anCf ·r~a·s.rt~·~!forih~,te~i ;~i~ti~;tgde:in(~rrn~tiQh' 
tr~_gaf~i~_gi~:e tyf)·~~n~ ,sebJHH~.T~~~1to. be·c-ond~tt~f.f · ··· · · · · · · · · "' 

. ., ', ' ·.' "'i, . ~· ' • ' . ' f ,' ·~· . ... .., . . . . . . - . . .. ·.•.. .' . - ...... 

14 tt~fP~Je~tiv~ 
ltil~;fia~I~~-I$)}ijl'~~rl'zff~;~h'·;n~J~t!iv~~~f.1f\f~e~1ing;Jn~tu·~:! a:~rr~r~··~~p~pij~hi0lth'$'!e~jirygi~q~r~~.: 
ad~nti(\1Jt.r:e,~iltcratt'typ~'~r·$pe_c£~r;t.e.H~I,~)Jmq~t~1~~e~~~~d,jer~vJd~:)~f~rm~Uop:.r~!f~~~ingilni~ue t.e~~: .... 
e~ui~t(l~ ijt~.1Jersonnel require~~nts,;a~d4est ~ocalion: :J?&r$~~n'~l ~ q~irem. ents ioclu~e ·stating:th·e-~i.Jm~~t 
~n~.i1,P~~;t99it~t!j·~·r:o;;~er~?t(,ri:~-{~~-~:~~~pti~;,r{~~:~~;t{y,~n~~r~~-·~~!l~-'~1f~*r~,ffi~:p~rs .. ~,~:~~t 
:ne~fi1~~21.{X'. · 1. .~. · 

)\p.~'wicASterReGu't:AfJ'C>Ns,ANblb~:l:ior!u~MENTAtlbN 
~--' -~ :~~-:- .. ,·-. __ .~ .. ~ ~, __ --~-~~_~·-'-~- · .. ······ .. __ ,_~~,---~~.<;·_1.~-~;~~--~~< ·;····~-: _:'~ .· -~.:. ·; ·\·:;~--~: ..... _.,_ ... --~~--~;~---.:~--: .. /:_: ... ::. -_""·::---.-~: .. -:~--; 
·:rriis .ie.ellon]Yro:vid~e$ .. i~~:,pe ~!fien~:i~~~taiory :;'Spe~t(I~Jiil~~; ,atl~ liih;eft~souree.rii~~t'l ~c~ Wfj1~h •t~fi~,o-~s 
~ •' ¢ • ',, ,~ .~. • , ·, ,:\.''~ .' . . ~ ,: ~·, , ' . :.: ·;; t)'.- .·>;,• ..:. , ·, '..! ·:·.< , , ·. , ·:, , :' • •, :"/: ... : : -,i-.f, , '.~-:·.,;!, ·. • .. ' · ... ,:-... ,, ,-~··. ,' ~- .·,.:. • . )•.\ ': : . , .. : ::, :, , , ;-' :, ' I, ,, '_ • , ' ,'' •~ . ' :'! ~ .· •, -~+:.,, 

•or,r!Re~~ia!!tJll~)e~tteg~ir~tn:~f!!:S·;YSlt .. al!;$p~~i~¢:41~r;i~r~phs·Jrom!f~d~·ra!AVi.~Ji9n·~~guta,ioo~1J:~Rlt:· 
~oi~~t?~~ti(?·~·Re941.~\i~b~tJA~);.~~'vi~~ry:;yir~~r-~9fM~1eria(;!ssy~;Pap~r~~-;,Mil#.~fY)$,pe~lfi¢~ViJ~.:.of 

~~;r,~~;:t~;~:~~~~=::,mr:!~~~~~~=:~~~;;:l:;~i;~!"@~,:~~~~r,~~y; 
'c:om~fi~~,~~t.!tt ~1~.ns1er~$~1r~f~r~n£~~~p1ic~ blel6RI~ Ji~tedJ.n Jhf!,~~ril~e~ti9f!;Ptan <C:P~,:~r ~·rojecf 
·~e~eifte¥P~~s~P) ,as aJiet~P,ri,~1~. '"l'h-e···inftmn~~iPr ~r.:r~·&,~ t·,~u~t.m~tdr ~fhatf'Cion~:.4il ~h~ ~umpti~!)~e~, 
·ihectdis.t~fiaflder\tffiesam1eails,of.,com~fiarice b.y filght t.r.Jiroun~ £est · 

ft~l~'~PU ~~;~IUn'bftJilfo~tiOth• 

l._{re··· 9_ 'u .. J_~1._.1o.:: .. o"'P. tkii~. rifP._~_h:il···tirilbe.jf.· t '.:" . ·• ' . . . .,, ... ,·':·"~"-. ,., .. . .. ' ~ 
.... . . . .. · •. · .. ··. . . ... ' .. . 



Gulfstream 
Flight Test 

GA 2047H 02/00 (CG) 

FLIGHT TEST STANDARD PRACTICE MANUAL 

(Julfstreanl General FT Plan Template 

3.0 COt.FIGURA TION 

This section provides pictures, gn~phics, or dn~wings .of the modification or the test aircraft. -Provide a 

·general list of modifcations or differences from the baseline aircmt model. 

3.1 System Descri~on 

This section describesthe details ofthe system being tested. Include refe~ncesto supporting figures, 

part numbers, :and serial numbers if appropriate. In the case .of compliance requirements, refetto the 

Certification plan tor items that require conformity inspection. 

3.2 Test Article Corligll'ation 

This section describesthe general configuration ofthe:t~.:st artble.ldentifycoinponents re1evanttothe 

test oucome, including ballast requirements and any special flight test equipmentih~alled. Reference 

Configuration Control items (Flight Test Work AJthorization (FTW.A), etc.) in the applicable .section of the 

F.light Test Standard ·Operating Procedure, as tequired. Provide configuratiol'l information tor systems 

with known f'IOn-conformanoe to production standards .tnclu_de an adequate review of these systems to 

assure non-conformances do not affeCt ~he out9ome ofthe proposed test. 

4.0 ltiSTRUMEtnATIOtl 

This section describes'tbf! instrti'rri.~~ation ~em used to mea~ure test par.~meters. Atoid including the 

instrumentation pafametet list in the body o1 the plan. especially if the fist of panameters ,is lengthy . . ,. ., 

Instead, Include the li:Stln_~P~I'I(fix.A;Jnstrument:otion P•nameter Ust, or refertothe tnstrumentation 

report :as IPPn)Priate. ·If ,~ecessili.Y Jnch.lde diag~m$ of the measurement lOcations as required in order 

to orierrt tha ~ad~r; If knolun. reference at least the top level instrumentaion dr;wing. 
)> • ' ••••• .-.·.: ;,~··">". 

5.0 TEST PROCEDURE:'S : 

This section provides infotm<lion about the testing ammged according to the information provided in the 

Regulation Pouagn~ph l"rtle column of Table t in Section 2 ;() ,lpplicable Reguhttions or Oocumentaion, 

or as discussed in thete~ Of that section. 

Forexampte, if 14 CFR 25.103 is listed in the Table l,then the foUowing subsections are :required: 

5.1 Stall Speed Detennination 

6.1.1 Test Procedure 

5.1.2 Test A1atysis Methodology 

[locur.1EIIT 110. xxx-FT· x>:x IT.O.R/Efl.R Control 
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5 .1.3 "Success: Crteria 

5.1 Regulation Paragraph Title 

The title of this section is derived from the Regulation P;n-.gl".iiph Title listed in Table 1. /!t a minimum, 

there wm be one subsection for each Regulation Paragl".iiph Title listed in Table 1. 

This section describes test ·requirement details and state compfiance re~uJ~ments. Refer to test points in 

Jlppendix B. The Test point table should include atestpoint number based on ATAcode, weight/center 

of gra'IJity, flap, ge21r spoUer positions, trim airspeed and altitude, -pbilier~settings, and any other unique 

test requirements. A brief test procedure should also be Included t~'the ~~tt .point table. 
; "" ".,. ..... < 

5.1.1 Test .Procedure 

This section describesthe detailed, step-by'·steptest procedures required to complete the test. These 

procedures should not only reference other docum~ntis for p~~~~~F..1 guidance. The procedures included 

t.ere ·provide the direct input to the :flight test card. , ' · ·,· 

5.1.2 Test Pnalysis Methodolcgy 

This section describes the _dat~ reduction rolltines, equatio_ris; or data plots that transform the flight test 

data into the 1ina1 fonn for~al~atio_~· Referto the flight T~st d~areduction plan if appropriate. 

Describe, in gener.tl tertnS, the data to be inclu~ed in the test report. 

5.1.3 Success Criteria 

This section describ~s ~Jeartv the criteria used to detennine test 'Pass or tail or to challlcterize some 

aspeCt Of the sySterij operati'on~ Use reglilatory language as much as practical when defining success 

ertt~ria for ocmplianc~ tt~ plani>. ;: 
' ···, .. _,-::-, 

6.0 RJSK.ASSESSMEtn 

This section ideritifiest,he'propo:s:ed tests with LowMdiurn!High risk assessments and addressesthe 

need for a safety ~ie~.board. Aeferto the applicable section .of the Flight Test !tandard Operating 

Procedure manual for details. fnclude applicable TSHA forms :in .Pppendix C: Test SafEly Hazard 

Pnalysis. The TS HA should -include inform~ion such m crew experience requirements, minimum crew 

requirements, U'$..Cj$1J. equipment requirements {tor example, :helmm, par.achutes, spin chute, etc.), 

safety ,chase airotaft .• safety of flight data. telemetry requirements ,1iight limit~ ions .• build up procedures, 

etc. 

DOC:UMEIIT 110. XXX-FT- XXX IT.O.R/EAR Control PAGE3 RE'i.i'-
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l.l:. ·-~·~ ... uU ... 1St~l'eaD1 General FT Plan Temlllate 

7.0 REFEREtiCES 

This section provides a list of all reference documents using the following fonnat: 

Document Number, nocument Title, Dooument Release Date 

Otherwise, referto the Chicago Manual of !ty'le or call Engineering Process Control for guidance in 

structuring your 151: ·of references. Two examples of the Chicago Manual. of Style methodology for 

documenting resources follow: 

Book: last Name, first Name, Title. alition.looation: Publisher, Year. 

Online •Book: Last Name, FiiSt :Name, Ttle.IS:fition Location: ·Pu~lis:~er, Year. URL (a;;cess:ed 
fvbnth fny, Year). · ·· · · 

DOCUMEIIT 10. XXX-FT- XXX IT P.R/E .O.R Control REV-
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DOCUMENT NO: XXX·FTX-XXX FAA PROJECT NO: t./A ----------------
CURRENT REVIStON: As .Not!d f:NITIALtATE: ~XX.##. 2GJ# ----------------GAC CAGE CODE: 59734 MODEL: t.IA 

VENDJR REFERENCE: NJA AlA NO: NA 

CERT FlCATION DATA TOP ASSEM9Vt' NO (i1 appti:lable): 

TECHNICAL A~PROVAL: 

SEC .. ·ION: fl ght Teil: Englnee.ri.ng TECHNlCAL A:;,.PROVAt.: 

PREPARE-D 8Y: FUGHT OPERATtO·NS: 

CHECK-EO BY: MANAGER AAPROVAL: 

FIGURE 29 - GENERAL FLIGHT TEST REPORT TEMPLATE EXAMPLE 
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I± REVISION APPROVAL 

REV REVISED BY APPROVED BY SIGNATURES OATE 

-...... __....... ..... ~ A_ ....-.. .... ~ - - _ ..... .-. ,....,. - .....,.._ - ,.,.....-
...., - --~ ~ 

~ 

UultStream General FT Re1,ortTem1)1ate 

·~ REVISION HISTORY 

REV PARA DESCRIPTION OF CHANGE 

lniti.ll Release, No Change (NC) 

A ,.,,. Changed" "to" .. 

9 fl# · Cllanged" •to" .. 

~ .... - :--- ..a. - .-..- ""' ...:...·, ...... .-..-. - -... - - - ._. __. - --- ,......_ - ..... 

Gulfstream General FT Report Template 

1.0 

2.0 

2.1 
2.2 
2.3 
2 . .4 
2.G 
2.6 

3.0 

3.1 
3.2 

4.0 

5.0 

6.0 

TABlE OF CONTENTS 

SUMMAR¥ ....................................................................................................................................... 1 

INTRODUCTION ............................................................................................................................... 1 

Test Jbjective ................................................................................................................................ 2 
Configuration ................................................................................................................................. 2 
T-est Bcope ................................................................................... ... :.:'·> ................................. ......... 2 
System Description .................................................................... ,.,:,, .. ,> ........................................... 2 

~i:~~::·:t:~~:~~::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::;;<{[{:::::::::::::::::::::::::::::::::::::::::: :::::::::; 
TEST RESULTS AND DISCUSSION ........................... : ........ ~;~ .......... : ... ;:~.~-.:. ....................................... 3 

;~:~~:::~~ ::~=:~:~~ i::: :::::::::::: :::::::::::::::::::;,:~.~;~!3;:.:::: :::::::::: :::::::::::: :·:::~:·~0:~;:·:.:::_:::::: :::::::::::: ::::::::: ~ 
CONCLUSIONS ............................................ ;~:;.,-.;~;-......... ; ......... ; ....................... ::.~:;.~·.: ......................... 3 

RECOMMENDATIONS ........................................ :·.,,:;; ........ · ••• ;;i::· ....................................................... .f 
,., .. ,. ·.· -~ 

REFERENCES ............................... \::'t~~;:, ..................... :'~';;.;;::. ............................ -............................... 4 

APPENDIX A INSTRUMENTATION PARAMETER UST.:~ .............. ;;~ ... ;:, ..................................................... 5 
' \ - ~ . ~ .. 

APPENDIX 6 TEST SAFETY ,HAZARD AnAL YSIS ......... ;:~.·;;,;~:: ••• ~ ........ ~~ ................... - ............................... 6 

APPENDIX c TIME HISToRf'~~~~~~tL ............. L ... :Ct.:.·~'~ ..... :.~.<·~·~·~:: ................................... ~ .................. G . ' \ 
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GuUStream General FT Report. Template 

2.1 Test Objective 

State the detailed objeoth.te of the tests, including the applicable f edentl Ariation ~egutation(s) (f M) or 

a paraphrasing of the applicable f AR(s). This section provides the specific criteria neCeS$1ry to achieve 

the testing purpose. The test plan should be referenced here along with a restatement of the passllail 

criteria forthe tesing. 

for exampte, .if the test purpose ~s to supj)()rt an f Mtype certifcate (TC) orsupplemer.tat type certlficae 

(STC) project, then the objective ~to show compliance with the appUcable regulations. ttthe project is 

research and development oriented, refer to the applicable engineering documents for tpecifio criteria or 
characteristics of testing. Referto appropriate guidance materi~l ortopro~et ~~eclfio Issue P21pers, 

special conditions, or equivalent safety 1indings for uni91Je ot nwel crteria requirements. This section 

informs the reader about exactly what is intended to ~{abl"deved by this:test. , 

2.2 Configu-ation 

This section should bethe s:ame as in thetest plan. te~s~o h6te here are ~~ deviations from the 

intended configuration, reasonsforth~~l\.~I'J~e.,~~d what knpa'ct(rf a~)there is:tothe testing conducted. 
~· ·, 

2.3 Test Scope 

Provide brief inforrmtion about tf!!t aircraft. numt:~':c,f 11ig~s. test crew. etc. Referto 11ight log table. State 

clearly whether an te$tinQ was completed. ff sr~,j~ were not completed. or if there were any added 

tests. Details of ~d~ed or deleted tt!ts «test points should be pmvided in Test Results and 05cus:sion 
section. 

,. 
TAal.e2, • SuMMARY fuon Tenh FORMA no• 

'. 

JIJC No. Oate Fli~ t-b. -ZFOW ZFCG TOGW TOCG Crew 
:: ·. . 

~. 

)()()()( OO~YY xxx r . )()()()()( fbs ~ )()()()()( lbs ~ Name, role 

Name, role 

Name, tole 

2.4 System Descripton 

Same as test ptan. Note ~~ deviation:sto the plan and impaa to the testing. 

DQCUMEIT 110. XXX-FTX-XXX IT.£1.R l E.O.R Control I'AGE2 
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2.5 lnstnmentation 

Same as test plan. mstrumentaion list is included in ,l)ppendbc A. 

Note any deviations to the ptan and impact to the testing. 

2.6 Risk Assessmert 

If applicable, this section d~usses the resulls of the Sm«y Review B,oard ($ RfJ). Include statements 

whioh clasfified proposed tests with LowiMadiumfHigh probability :a~~ consequence scales. include 
applicable SR 9 meeting minutes and copies of the final, sfgned.Ottfs HA forms in l{>pendix 9: Test 

Safety Hazard .Malysis. 

3.0 TEST RESULTS AtiD DISCUSSION 

lhis section f)I'O\I'ides add'ttionat information about the J~sting rne:t~dolosw arraflged aotlording to the 

Regulation Paragraph Title as rmedinthe regulatory·hl~eria1 iistM mthe associaed ptan document in 

Section 2.0. ,l)pplio;ble Regulations or Documentation. 

3.1 RegUlation Paragraph Title 

The test results for eachtest j)rooedure co~ueted durmg the test progr:am must be discussed In this 

Stction. lbis Should~~~ude a des~liption o1 how ~~e test was d~n~ and :any deviations from the plaMed 

test procedure. P,~l_d~ dls'cussioh'¢anytestpoints: 2dded during the tes'ting,ortest points determined 

to be not required. :tt1ude all test ?points in the discussion, even if they did not meet the requirements, 

especially.~ certifying :authofiti~~ p:articipat~d in the testing. Indicate with a brief statement which .points 

were. ftot aiectpt~~~~ ~nd ~h~~ ~ . 

the test results can bf/present~·i:l i~ a variety of formalS, based on the type of test conducted. The report 

writ~~ .j;lu determine the be~ method, ~eneralf?'. a summary table with test point number, flight conditions. 

and figu~·numberforme~nce time history data located in the J!9pendix C. time History D:ila. 

P9propriate cros~.Pfots or_dht!r data should be included here as required to support the res:ulls .. Note 

whetMr the test ob)~cth.res 11.1ere met or .not. 

3.2 Regulation :Paragraph Title 

Repeat Is necessary. 

Use thl:s: s:ettion to state conclusions based on data discussed in the test results and discussion section. 

flEV-
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5.0 RECOMMENDATIOt~S 

6.0 

This section Is optional. 

lf the test resutt:s are sati:if~ory, then the recommendation shouiCI be to submit the d:ata to engineering 

or to the FAAas appropriate. Forexarnple: 

It s recommended that this report be submtted to (Gurtstream;~ineertng or the F AAJ as: 
documentation that the 'lc modifbationslenhancements)tot~~>~p;]airor.aft, SIN lOCXXXX, has 

demonstrated compliance with the applicable fequlrement~f~'!;4 CFR {XX], as defined in Table 

X, ~egul:ation tnfonn:ation, In >OCX-FT-XXX, the ;ssoci lght:t'es:t plan. 
; '\i;~'·· '\~~~·:i.1;b' 

this section Is a1so ~o~sed to document any procedun11 :Pf4~iis changes ide ;:a~~~~ ,during the testing 
process. ,;;c•';;~<~~ ,<. , '¥t,!\

1
. 

~;:,t~~~~" ~··~~,~ \, ·:r:~f;·~> 
\~ ;:.-;·~.~;;;.:.;; ;\/;~ 

:~:~::des • lot of aft <e!~f".i• ~ocumem.la~~:o11ooiDg foorm: 
"' ''""':>~·,,;; . . :',:}~t· 

Document Number. Oocument r ..... ~fA<)!,!~~~· '\';:,,, 
Otherwise. referto IMQhl~ig'~;~n~at ~f tt1t~,~~'~'tl '~gihe:rin9',Process Control f.or guidance in 
structuring your fiSt et(:iJ~~nce;:;;r~C) exampi~s,c)f the Chicago .Manual of Style methodology 1or 

documentit'lg res~~~:; fonow: /~1' \;~'''i 
,,,,:;?~,.. ,.,x~~::;:~~n;";·.,," . ·,~{;~,·~ 

Book: ta$t:N~me;;f'im !Name·,,T.tleo; iEdition. 'Location: Publisher, Year. 
~'$;··~~/*'~~<,:..·. ''~:i~t/::e;~,,,.;:,; ·· · ,<:- , .. ~., 

;;·>t~":' :ronliri~'eook: ti~1s~~me. FiJSt Name, Tttle. S:lition Location: Publisher, Year.URL(~cessed 
, .. :,,_'::~, tubnth 10ay,·:::~ear)~~·<~ .. ?:?:\ 

~" ·~}:.:~ "-/. ;.~~~::~;~~::, ',. ·~-t~ 

'{ ~ ~~ 
~>,~~·, 

IT P.R I EAR Cc•ntrol PAGE4 FI.E'ii-
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APPEt.DIXA lt.STRUMEIITATIOtl PARAMETER LIST 

The following parameters were recorded and 1onn part of the data in this test report: 

lAOS Short Namel 
GAC Code 

tAOS Parameter .Name 

{From Instrumentation [From lnsttumentatior. Pa11u'tlet~t 
P;rameter Ust] Ust-] 

General FT 

Source Units 

. (From 

FT- SOP-001 
Rev-A 
Page 70 of82 

· lnsttumentatlon 
·' Parameter U~tl 

General FT Repos1 T etnplate 

GA 2047H 02/00 (CG) 

APPEIIDIX B TEST SAFETY HAZARD AtlAL VSIS 

lnclude SafEly Review :(loard M!eting Mnutes and final, signed TSHAfortn(s)here i appHeabte, and .if 

not, type NIA 

APPEtiDIXC TIME HISTORY D.ATA 

.Include time :history data for flights:. 

Note: You may ha~~e mutipte time :histoljf daa appendices. depen.:iiirig ')n 
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Risk Rating Assessment Guidance: The following criteria. should be considered in assigning risk ra.ting to test 
conditions: 

1. Envelope expansion (higher risk) vs operations within a. sta.ble, proven region of the flight envelope (lower 
risk) 

2. Altitude a.nd airspeed in relation to established flight envelope limits or terra.in a.nd/or a.irpla.ne recover 
equipment (higher) 

3. Test technique a.nd workload (higher workload could increase risk) 

4. Gross weight and CG, in relation to envelope limits (operations near limits increase risk) 

5. Environment (wea.ther, ATC, Airport conditions and obstacles, lighting etc) (low visibility, obstacles increase 
risk) 

6. Airplane internal environment (smoke, temperature, pressurization etc.) (abnormal or emergency procedures 
testing increase risk) 

7. Design maturity -for exa.rnple first attempts to define aerodynamic stall limit would be considered high risk, 
while subsequent approaches to a programmed alpha limiter or push would be considered a lower risk level 
and not required stall recovery parachute 

8. Test condition sequence 

9. Adverse system or software effects 

10. Specific aircraft limitations 

11. Consequence of failure in technique, system, or structure 

12. Intentional multiple failure conditions (for example, single engine flight in EBHA FCS mode of operation) 

13. Simulator, lab result, historical experiences, predictive studies 

14. Crew proficiency, currency, familiarity, with the type of the test being performed and aircraft type 

Risk Alleviation Guidance: Risk alleviation procedures are actions to minimize, understand, or respond to risk. 
They should be actions the flight test crew has control over or events that the test crew can confirm have occurred (ie 
lab testing, simulator evaluations, etc.). The following criteria should be considered in defining risk alleviation 
procedures:: 

1. Is the test condition in its present form really needed? Does the FAA need to repeat a test point or can it be 
done once, for concurrent credit? Can the test point be delegated? 

2. Length of time since configuration validating or conformity 

3. Review test techniques and specify steps to reduce the risk 

4. Design the test for a conservative build up of maneuvers 

5. Review the test environment and specify steps to reduce the risk (temperatures, winds, visibility are some 
examples) 

6. Provide predications and expectations to prepare participants. Update performance predictions with flight test 
data when possible 

7. Run test in simulator, lab, etc. 

8. Provide special training and consultation 

GA 2047H 02/00 (CG) 
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9. Specific training and equipment requirements (helmets, goggles, masks, oxygen, escape provisions, 
parachutes, fire extinguishing systems, escape saw and axes) 

10. Use of chase plane observations to provide visual feedback 

11. Use of photo/video coverage 

12. Use of telemetry to monitor the tests in real time 

13. Install hardware to protect structure and personnel 

14. Limit personnel onboard to the absolute minimum required to safely conduct the test (do not arbitrarily set a 
limit on the number of personnel, take the right number to safely conduct the test) 

15. For build up tests, utilize the right personnel to evaluate the data and plan for subsequent tests. Allow for 
adequate time to evaluate the build up test points 

16. Schedule flight crews based on crew qualifications and recent experience relative to the required tests being 
conducted 

17. On certain potentially hazardous ground tests (e.g. high energy RTOs), experienced ground crews should be 
briefed during the preflight briefing and be immediately available to support the tests if necessary (e.g. cooling 
fans, fire trucks, aircraft jacks, etc.). The ground crews should be advised as to who is in charge, regarding 
their participation. 

18. Review weight and balance computations. Weigh the loaded aircraft if necessary. This is particularly 
important on critical handling qualities tests at the extremes of the weighUCG envelope and WAT limited 
performance tests 

19. Minimize the number of actual engine cuts during runway performance testing if spool-down thrust can be 
properly accounted for by analysis and related systems failures can be accurately simulated 

20. All test personnel should be briefed on egress procedures 

21. For high altitude flights, all crewmembers must be briefed on oxygen use/location 

22. For over water flights, all crewmembers must be briefed on water survival equipment use/location 

23. Test personnel involved with cold/hot weather testing should be briefed on appropriate survival skills, and be 
properly equipped to endure the anticipated environment 

SRB Example Questions 

The following questions are examples of the types of questions to be addressed at a Safety Review Board meeting: 

• Have the project pilot, safety representatives, maintenance and support personnel participated in the planning 
process and provided inputs? (yes = lower risk) 

• Does the test plan reflect inputs and considerations of all aspects of the test including supporting activities 
and special support items? ? (yes = lower risk) 

• Have the test sorties been planned logically and progressively so that the least hazardous conditions are 
experienced and evaluated early in the program before the more hazardous ones? ? (yes = lower risk) 

• Does the test require special instrumentation? If so, has a Failure Modes Effects Analysis (FMEA) been 
prepared and a safety analysis of the installation performed or scheduled?? (yes/no= higher risk) 

• Have all anticipated hazards and precautions taken in response to them been documented? (yes= lower risk) 

• What hazards remain after the precautions? Do these constitute any undue risk? (yes = higher risk) 
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• Has the possibility of multiple failures of systems during the test been recognized and addressed? (yes= 
lower risk) What actions would be required of the flight crew in response to multiple malfunctions? Are there 
any combinations of emergencies that could be catastrophic? (yes = higher risk) 

• Is the program build-up for the hazardous tests satisfactory? (yes = lower risk) 

• Are pilots trained for tests? (yes = lower risk) 

• Who will make the go and/or no-go decisions for the tests? 

• What limitations are imposed on the test by the airplane (structure, design), engineering (of the test airplane, 
test item or test equipment) or by the technical data? 

• Has the number of crew members been kept to the minimum consistent with mission accomplishment? (yes = 
lower risk) 

• Will any aspect of the test present an undue hazard to ground personnel or property? (yes= higher risk) 

• Will the currently approved flight envelope be exceeded? (yes = higher risk) Has the envelope expansion 
been approved? 

• Will safety- or photo-chase airplanes be required? (yes= higher risk) Has the chase pilot been included in test 
planning? (yes = lower risk) Have the chase pilot's duties been clearly identified? (yes = lower risk) 

• Will radar tracking, telemetry, ground-based photography, or other ground-based support be required? (yes= 
lower risk) 

• Will operational suitability of critical components be proven before the airplane is tested in a regime where 
such components may be subjected to extreme demands? (yes = lower risk) 

• Have all ground crews (including test engineers, firefighters, crash rescue teams, and maintenance 
personnel) been appropriately trained? (yes = lower risk) 

• Are there provisions to handle unexpected safety deficiencies? (yes= lower risk) Are there procedures in­
place to immediately notify management and safety personnel of safety related events that occur during 
testing? (yes = lower risk) 
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The Gulfstream test mission briefing guide follows the requirements of FAA Order 4040.26A but moderated according 
to the order of material presented in the Test Card format 

Test Card Cover Sheet 
1. Flight Number 
2. Purpose of the Test I Risk Classification 
3. Zero Fuel Gross WeighUCG 
4. Fuel Load 
5. Takeoff Gross WeighUCG 
6. Takeoff Flap and Reference Speeds 
7. Emergency and Backup Communication Frequencies 
8. Aircraft Configuration 
9. Limitations I Restrictions 
10. Hazard/TSHAs summary 
11. Emergency equipment installation 
12. Crew Members and Duties 
13. Test Area Locations I Altitudes 
14. Weather 
15. Fuel Reserve Requirements 
16. Primary I Alternate Landing Sites 
17. Expected Landing Time 
18. Emergency Response Plan (Coast Guard telephone numbers and frequencies) 

Weight and Balance 
19. Detailed review of Weight & Balance 

THSAs 
20. Medium and High Risk TSHAs discussed individually, including Preventative and Corrective Techniques 

Individual Test Cards (in order of expected execution) 
21. Test card number, Title, and Risk Classification 
22. Test point set up I configuration requirements 
23. Run number and test procedure steps (build up points will be assigned specific Run numbers 

!Note, Run numbers are a composite of the Test card number+ a sequential letter iei2A, 2B, 2C ... ) 
24. Test Monitoring and Success Criteria 

Instrumentation Status 
25. Complete Preflight 

Maintenance Status 
26. Relevant Maintenance Actions 
27. Open Squawks 
28. Complete Preflight 

QC Status 
29. Complete Maintenance and Instrumentation Preflight Release 
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Appendix A.10 FAA MOU Flight Test Safety & Risk Assessment 

Memo of Understanding 

Flight Test Safety and Risk Assessment 
between 

FAA Atlanta Aircraft Certification Office and Gulfstream Aerospace Corporation 

I. INTRODUCTION 

This Memorandum ofUnderstanding (MOU) between the Federal Aviation Administration 

Atlanta Certification Office (AACO) and Gulfstream Aerospace Corporation (GAC) is 

intended to establish a jointly agreed upon flight test risk assessment program for the FAA 

Type Certification and Supplemental Type Certification programs conducted by GAC or 
associated Completion and Service Centers. The MOU wil1 serve as a guideline to insure an 

acceptable level ofrisk is established and maintained for all flight test activities involving FAA 
managed certification programs. 

II. OBJECTIVE 

This MOU coordinates GAC's Flight Test Risk Assessment/Risk Alleviation process and the 
FAA rusk Assessment Program as required by FAA Order 4040.26A to establish an Accepted 

Risk Assessment Process for evaluating and minimizing hazard levels in FAA certification 
testing. · 

Ill. REFERENCES 

1. FAA Order 4040.26A Aircraft Certification Service Flight Safety Program 
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2. FAA Atlanta Aircraft Certification Office, Standard Operating Procedures, -No: A-23-115 Rev 
B Flight Test Risk Management and 

3. 

4. 

Risk Assessment Process 
Gulfstream Aerospace Corporation Flight Test Standard Practices Manual (GV-GER-1329) 
Section 5 Risk Assessment/Risk Alleviation 
Gulfstream Aerospace Corporation Flight Operations Manual Revision 4 dated 1111197 

IV. TEST PLANNING 

GA 2047H 02/00 (CG) 

GAC is responsible for planning the test program and providing documentation to the FAA 
that outlines the means of compliance with Federal Regulations. Future documentation will 
also inc1ude an assessment of the risk involved in the Certification flight test program (see 

procedures below). This documentation wil1 be coordinated with the FAA Program Manager 

(PM) and the AACO is responsible for providing their approval with the proposed means of 

compliance. In addition, the AACO will provide concurrence with the GAC Risk Assessment 

prior to issuance of the TIA. The FAA must be given an adequate time for review and 
approval. Two to four weeks is considered adequate time for review and approval. Changes to 
the Certification Flight Test program after release of the TIA must be subjected to the Risk 

Assessment/Risk Alleviation procedures specified by GAC standard practices and submitted to 
the AACO for concurrence. 
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V. TEST CONDUCT 

The Flight Test Techniques used during FAA Certification Programs will be those procedures 
refined and successfully utilized during the GAC development testing or prior Certification 
programs. If such procedures differ from published FAA guidance material differences must 
be resolved by preparation of an Issue Paper and coordinated with FAA Transport Airplane 
Division. For HIGH risk test points and those unique situations where a test point is being 
conducted for the frrst time with FAA Flight Test personnel for Certification credit, the pilot 
flying will be coordinated between FAA and GAC test crews to insure the highest level of 
safety is maintained. 

Testing conducted during an FAA test flight will be limited to the test points and procedures 
reviewed during the preflight briefing and documented on the Flight Test Cards. Exceptions to 
this can be considered if the deviations are minor, have an insignificant impact on the planned 
flight and are approved by the GAC Pilot in Command. The preflight briefings will also 
include a review of applicable Test Safety Hazard Analysis (TSHAs) that have been generated 
for any MEDIUM or HIGH risk testing. These documents provide procedures for risk 
mitigation and are the basis for establishing an acceptable level of risk. 

All flight testing shall include necessary environmental precautions appropriate to the planned 
test and test location (e.g., over water, arctic, desert, etc.). All tests identified as MEDIUM or 
HIGH risk shaU be completed no less than one hour prior to sunset to allow adequate time for 
search and rescue efforts. 

VI. RISK LEVEL 

FAA may not participate in testing rated by GAC as HIGH risk without written authorization 
from the Manager, AACO. FAA personnel participating in LOW and MEDTIJM risk level 
tests will be governed by the GAC Flight Test Risk AssessmentfR.isk Alleviation process. 

VII. STAFFING 

FAA personnel that could be involved with flight testing includes Flight Test Pilots, Flight, 
Test Engineers and Engineering Specialists. GAC will be notified of FAA personnel expected 
for each series of tests. The FAA will try to minimize personnel changes during a certification 
program in order to provide continuity. It is possible that additional FAA personnel may be 
brought into the program to facilitate meeting GAC schedules or that personnel may be rotated 
to meet other FAA commitments. 

VIII. TRAINING 

GA 2047H 02100 (CG) 

GAC will provide informal training for all FAA personnel who participate in the flight test 
program. Follow-on training and training of replacement personnel will also be provided by 
GAC. 

FAA will provide formal training as required to assure that all personnel participating in GAC 
flight tests are properly qualified. This training shall include survival and physiological 
training as well as pilot proficiency training as necessary to maintain currency in category and 
class aircraft. 
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IX. DUTY TIME 

FAA Flight Crew Members will observe the Crew Duty and Crew Rest Requirements specified 
in the GAC Flight Operations Manual 1 (see Ref. 4) or the Aircraft Certification Service (AIR) 
Flight test Operations Manual, whichever is more restrictive .. 

The FAA Flight Crew Members must approve any request to extend the prescribed Crew 
Duty/Rest requirements prior to obtaining concurrence from GAC's Chief Test Pilot. 

X. PROCEDURES 

GAC wi1l provide a Risk Assessment section in all Certification Flight Test Plans submitted 
for Type Certification projects. This section will specify the level of risk involved and identify 
testing that is considered either MED!lJM" or HIGH Risk. 
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GAC will provide a Risk Assessment section in all Certifications Plans submitted to the AACO 
for Completion Center and Service Center STC projects. This section wilJ specify the level of 
risk involved and identify testing that is considered either MEDIUM or HIGH Risk. 

GAC will provide Test Safety Hazard Analysis forms that define procedures for minimizing 
the associated hazards for all test points that are either MEDIUM or HJGH Risk. 

GAC wil1 convene Safety Review Boards for FAA programs when Certification testing 
exceeds the scope or risk of GAC Development testing. 

GAC~s FAA Coordinator will provide notification of Flight Test SRB activity relating to FAA 
Test Programs. 

GAC will notify FAA of any changes to the corporate Safety Review Process. 

FAA will participate as an observer in GAC Flight Test Safety Review Boards (SRB) that are 
convened for Certification Testing as required. 

FAA will concur with the proposed risk assessments provided in the Certification 
Documentation mentioned above prior to issuance of the TlA. 

FAA will obtain written authorization from the ACO Manager to participate in any testing 
classified as HIGH risk. 

FAA will include in the 18B Section of each TIA a statement for the Flight Test Pilot to review 
the TSHAs for possible safety precautions to incorporate in the conduct of testing. 

FAA Flight Test Crew members will review each Test Safety Hazard Analysis (TSHA) and 
must concur with the proposed risk a11eviation methods prior to conducting any FAA Test 
Flight. 

XI. CONCLUSION 

GA 2047H 02100 (CG) 

FAA has reviewed the GAC processes for Flight Safety and Flight Operations and considers 
them acceptable to establish an adequate level of safety for FAA Flight Test programs 
conducted for the purposes of Type Certification and/or Supplementa] Type Certification. 
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Manager, Flight Test 
FAAAACO 

Director, Flight and Lab 
GuJfstream Aerospace Corp 

Vice President, Flight Operations 
Gulfstream Aerospace Corp. 
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Appendix A.11 Weight and Balance Forms 
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Appendix A.12 Example FTE Flight Report 

GA 2047H 02/00 (CG) 

GlSOS/N 201 
.Fligbt039 
Flight040 
Flight041 
26 October 2008 
Crew: 

FUghtData: 
039 

Block Time 0+26 
Flight Time 0+16 

1 Landing 

Purpose: 
Steep Approach L.'Uldings 

040 041 
1+59 0+44 
1+53 0+39 
S Landingst 16 T&G 3 Landings 

Configuration N()tcs: 
• Video camera(2) Pilot and Copilot MFD view 
• Pilot brake pedal position trartsducer installed 
• DCU·SOlO Software version 4.2 (EMOD 02) 

Malnten~nce.lssues: 

Instrumentation Issues: 
Norte 
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