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SCOPE
This Statement of Work (SOW) defines the effort required for training devices for the Afghan National Army Air Corps (ANAAC). The contractor shall design, build, test, and integrate a G222 Flight Training Device (FTD), G222 Basic Aviation Training Device (BATD), Mi-17 Flight Training Device (FTD), G222 Fuselage Load Trainer (FLT), and options that meet the requirements defined in this SOW and Appendices.  All training devices, software, spares and associated technical data shall be delivered and installed.
[bookmark: _Toc41279980][bookmark: _Toc44987781][bookmark: _Toc354129853]APPLICABLE DOCUMENTS
In the event of a conflict between documents referenced herein and the contents of this SOW, the contents of the SOW shall be the governing requirement.

	Document
	Document number
	Date

	GENERAL
	
	

	FAA CODE OF FEDERAL REGULATIONS (CFR) TITLE 14 PART 60
	N/A
	

	FAA ADVISORY CIRCULAR 61-136, APPENDIX 1 AND 2
	N/A
	

	UID
	MIL-STD-130
	

	NATIONALLY RECOGNIZED TEST LABORATORY (NRTL) STANDARDS
(NEC / UL)
	N/A
	

	C-27
	
	

	C-27 FLIGHT MANUAL
	TO 1C-27A- (ALL)
	

	C-27 MAINTENANCE MANUAL
	CLS 1C-27A- (ALL)
	

	MI-17
	
	

	KAZAN MI-17 FLIGHT MANUAL AND SUPPLEMENTS
	MIL-17B-5 - (ALL)
	

	Mi-17 V5 Cockpit Procedures Trainer (CPT) 
Aeronautical Systems Engineering (ASE) Commercial Specification 
	Document No. 267800101
	

	
	
	


[bookmark: _Toc41279991][bookmark: _Toc44987794][bookmark: _Toc354129854]REQUIREMENTS
[bookmark: _Toc354129855]System Requirements
The Program Executive Office for Simulation, Training and Instrumentation (PEO STRI), has a Foreign Military Sales requirement for training devices for the Afghan National Army Air Corps (ANAAC). The contractor shall deliver the training devices, spares, software, and associated technical data.

The contractor shall provide all effort, resources, equipment, and personnel necessary to complete the tasks in this SOW and Appendices. The contractor shall perform all activities to integrate and assemble the hardware and software to achieve a fully functional system, with all support systems, that performs and operates in accordance with this SOW.  The contractor shall verify the complete integration of the hardware and software of each hardware and software subsystem and the overall system through the utilization of formalized test procedures.
[bookmark: _Toc259535506][bookmark: _Toc354129856]G222 Flight Training Device (FTD)
The contractor shall design, build, and integrate a G222 FTD, and options that meet the requirements as defined in this SOW and Appendix A (G222 FTD System Requirements).  The G222 FTD shall, at a minimum, meet FAA Level 5 FTD requirements as determined by the Code of Federal Regulations (CFR) Title 14 Part 60. The process for obtaining the actual written FAA certification is not required; however the requirements for such certification must be met and demonstrated prior to acceptance.
[bookmark: _G222_Government_Furnished][bookmark: _Toc259535507][bookmark: _Toc354129857]G222 Government Furnished Equipment (GFE)
The government will provide one (1) GFE C-27A fuselage if requested. The fuselage is located at Robins Air Force Base, Georgia.  The contractor shall relocate the fuselage and integrate it with the training system(s). The contractor is responsible for providing or manufacturing the cockpits for additional training systems under the option Contract Line Item Numbers (CLINs).
[bookmark: _Toc259535508][bookmark: _Toc354129858]G222 Basic Aviation Training Devices (BATD)
The contractor shall design, build, and integrate a G222 BATD and options that meet the requirements as defined in this SOW and Appendix B (G222 BATD System Requirements).   The G222 BATD shall meet the standards and requirements in FAA Advisory Circular 61-136, Appendix 1 and 2.  The process for obtaining the actual written FAA certification is not required; however the requirements for such certification must be met and demonstrated prior to acceptance.
[bookmark: _Toc259535509][bookmark: _Toc354129859]Mi-17 Flight Training Device (FTD)
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The contractor shall design, build, and integrate a Mi-17 FTD and options that meet the requirements as defined in this SOW, Appendix C (Mi-17 FTD System Requirements), and Appendix D (Mi-17 Training Task List).  The Mi-17 FTD shall meet, at a minimum, FAA Level 5 FTD requirements as determined by the Code of Federal Regulations (CFR) Title 14 Part 60. The process for obtaining the actual written FAA certification is not required; however the requirements for such certification must be met and demonstrated prior to acceptance.
[bookmark: _Toc259535510][bookmark: _Toc354129860]Mi-17 Government Furnished Equipment (GFE)
The government will provide one (1) GFE Mi-17 fuselage if requested. The cockpit is located in Kabul International Airport, Afghanistan.  The contractor shall relocate, retrofit, and integrate it with the training system. The contractor is responsible for providing or manufacturing the cockpits for additional training systems under the option CLINs.
[bookmark: _Toc354129861]G222 Fuselage Load Trainer (FLT)
The contractor shall design, build, and integrate a G222 FLT that meets the requirements as defined in this SOW and Appendix E (G222 FLT System Requirements). The FLT system shall include all system and support equipment, technical publications, any required ground support equipment (GSE), and spare parts to support the FLT and its GSE. The G222 FLT shall be delivered, initialized, and system verified. The FLT shall have the same physical dimensions and loading operations as the ex-Italian Air Force (IAF) refurbished G222 Series 600/700 Medium Airlift Aircraft. The G222 shall include the mission systems required to configure the FLT for pre-flight, cargo, troop transport, airdrop, and aero-medical missions.
[bookmark: _Toc354129862]Government Furnished Equipment (GFE)
The government will provide one (1) GFE C-27A fuselage if requested. This is the same fuselage identified in paragraph 3.1.1.1. The fuselage is located at Robins Air Force Base, Georgia.  The contractor shall relocate the fuselage and integrate it with the training system(s).
[bookmark: _Toc41279992][bookmark: _Toc44987795][bookmark: _Toc254944422][bookmark: _Toc354129863]System Design
The contractor shall use referenced documentation and other sources to be obtained by your independent efforts as the basis for development of all lower level specifications. The design concept shall incorporate an open systems approach.  The design concept shall be based on an engineering and business strategy to choose specifications and standards adopted by industry standards bodies or de facto standards (set by the market place) for selected system interfaces, products, practices and tools.  Selected designs and specifications shall be based on performance, cost, industry acceptance, long term availability and supportability, and upgrade potential.  
[bookmark: _Toc41279993][bookmark: _Toc44987796][bookmark: _Toc106437812][bookmark: _Toc254944423][bookmark: _Toc354129864]Hardware Design
The contractor shall provide a design to integrate and assemble the system hardware that satisfies the performance requirements.  The contractor shall conduct market surveillance and market investigations in order to maximize the use of commercial and non-developmental items included in the design.  The contractor shall apply the systems engineering process during each level of system development (system, subsystem, and component) to add value (additional detail) to the products defined in the prior application of the process.
[bookmark: _Toc41279998][bookmark: _Toc44987801][bookmark: _Toc254944424][bookmark: _Toc354129865]Software Design
The contractor shall design the system to operate software and firmware in accordance with recognized industry standards and internal documented processes.  The design shall incorporate features that promote ease of operation, ease of software maintenance, ease of future updates and modifications, data, avoid work around, and any smart designs that can justify a reduction in the amount of documentation. 

Computer programs and computer data system shall be fully integrated in accordance with system requirements.  The contractor shall conduct market surveillance and market investigations, in order to maximize the procurement of commercial and non-developmental software.  Networks and interface connections shall be designed for best communication efficiency and update rate.  This shall apply to all configuration options designed into the solution in order to obtain best system efficiency possible within COTS solutions and best practices. 
[bookmark: _Toc41280000][bookmark: _Toc44987803][bookmark: _Toc254944425][bookmark: _Toc354129866]Software Design and Implementation
The contractor shall design the software using developed executable code, design for unit testing, and design to integrate software components (with each other and with hardware components) to meet system requirements for most effective training intent.  The contractor shall include in the design a restorable image of the delivered configuration for all computer hard drives for each device. Software design includes not only design to requirements, but selection of existing software products to meet system requirements. The contractor shall document the compilation, build, modification, and installation procedures and identify all hardware, software, and tools necessary to develop deployable software from source code and data.

(DI-IPSC-81441A) Software Product Specification (SPS)
(DI-IPSC- 81442A) Software Version Description (SVD)
[bookmark: _Toc41280002][bookmark: _Toc44987805][bookmark: _Toc254944426][bookmark: _Toc354129867]Hardware and Software Integration
The contractor shall perform all activities to integrate and assemble the hardware and software to achieve a fully functional system, with all support systems, that performs and operates in accordance with the system requirements and contractor generated specifications.  The contractor shall verify through independent testing or other means the viability of the complete integration design of the hardware and software of each hardware and software subsystem and the overall system through the utilization of formalized test procedures.

(DI-IPSC-81436A)   Interface Design Description (IDD)
[bookmark: _Toc254944427][bookmark: _Toc354129868]Supportability Engineering 
[bookmark: _Toc254944428][bookmark: _Toc354129869]Logistics Support
The contractor shall provide Contractor Logistics Support (CLS) and Operator Support requirements for each of the three concurrent 12 month CLS periods. The CLS period will commence at the Ready for Training (RFT) date of the first delivered trainer. The contractor shall identify the plan to phase in CLS and Operator personnel as necessary based on the required delivery dates of the training systems for the core requirements.  This plan shall further include plans for the possible increase in CLS personnel to accommodate the exercise of contract options for additional trainers. The contractor shall identify support resources and infrastructure necessary for test and evaluation activities for each training system. The contractor shall include CLS for the delivered training systems for a period of one (1) year commencing upon the day of government acceptance of the training system. The FLT CLS technicians shall conduct maintenance and maintenance On the Job Training (OJT) for the FLT device.

The contractor shall provide simulator operator support for all simulator systems. This requirement may be accomplished through dual qualification (operator and maintenance) of CLS personnel.  CLS personnel shall support operator OJT for the training systems. In addition, the CLS technicians shall be qualified to operate the FTD and BATD instructor station if required.

Support shall include the total maintenance and supply support for the devices operating at twelve hours per day, six days per week. An operational availability of 85% is required. The CLS technicians shall perform daily Preventative Maintenance (PM) checks and initial “turn on” of the devices at the start of each training day and “shut down” at the conclusion of each training day. 

The contractor shall report in the Contractor’s Progress, Status and Management Report all significant activity during the month. At a minimum, the report shall include a summary of contracted availability time (12 hours per day, six days per week) for the device, total trainer “down time”, and reason for “down time” (e.g. maintenance, device modification, parts/supply problems, facility problems, etc).    The report shall also contain a listing of all failures and corrective action taken during the month and additionally, the monthly availability percentage achieved for the device(s) during the month.  Contractor format is authorized.

(DI-MGMT-80227)   Contractor’s Progress, Status and Management Report

An adequate spare parts storage system (metal, enclosed and lockable bins) with a system for easy and rapid identification and retrieval of individual spare parts, tools, test equipment and other support equipment shall be provided as part of the delivered comprehensive spare parts and equipment package for each training system. The contractor shall replenish, at contractor expense, all spare parts used from the spare parts package during the first year after government acceptance of each training system. Shipment and transportation costs of all spare and repair parts required during the first year of operation shall be at contractor expense.

[bookmark: _Toc354129870]Data Rights, Warranties, and Licenses
[bookmark: _Toc354129871]Data rights
All data and documentation delivered and created in support of this effort becomes the property of the Government and will be delivered without proprietary markings.  The Government shall have Government purpose rights for all data associated to this contract.
[bookmark: _Toc354129872]Warranties
The contractor shall provide a 12-month warranty from the date of Government acceptance for each training system. The warranty shall cover all parts, components, software, and service to maintain the Training Systems operational.  Shipment and transportation costs of all parts required during the warranty period shall be at contractor expense.
[bookmark: _Toc354129873]Licenses
The contractor shall provide licenses for hardware and software, as necessary to operate maintain and support the training systems.   The licenses shall transfer to the Government and remain effective throughout the initial and subsequent CLS period.
[bookmark: _Toc254944429][bookmark: _Toc354129874]Logistics Management Information
The contractor shall support resource requirements including required spares, tools and test equipment with the associated cost for each training system.  The contractor shall include a source list for each training system to enable procurement of spares, repair parts, tools, and test equipment required to maintain the equipment and meet the operational requirements of the training systems. Special tools shall be minimized or eliminated where possible.

(DI-ALSS-81529)   Logistics Management Information (LMI) Data Product(s) with Tailored Worksheet of MIL-PRF-49506 Appendix B 
[bookmark: _Toc41280029][bookmark: _Toc44987832][bookmark: _Toc255908415][bookmark: _Toc255909883][bookmark: _Toc354129875][bookmark: _Toc254944436]Technical Publications
The contractor shall describe each operation and maintenance task in detail and in logical, systematic steps for the work to be accomplished.  The operations and maintenance manuals shall accurately provide the technician with all the information needed to keep the equipment operational for each training system.  The manuals shall provide system and subsystem oriented instructions for installation, operation, maintenance, and testing.  All tools, test equipment and consumable items required to accomplish any maintenance or installation shall be identified.  Government furnished material, government technical manuals or government-approved commercial operation and maintenance manuals shall be used as references for system and subsystem maintenance.  All government technical manuals shall be reviewed to ensure changes, updates, revisions, or supplementation is not required to reflect the components actually being installed.  All publications shall reflect the configuration of fielded hardware as documented in the product baseline. The contractor shall deliver all technical publications in English.
[bookmark: _Toc255908417][bookmark: _Toc255909885][bookmark: _Toc354129876]Commercial Manuals 
The contractor shall provide Commercial Off-the-Shelf (COTS) manual(s) for all equipment used in the system.

(DI-TMSS-80527B)  Commercial Off-The-Shelf (COTS) Manual and Associated Supplemental Data
[bookmark: _Toc255908418][bookmark: _Toc255909886][bookmark: _Toc354129877]Operator Manual
The contractor shall develop an operator manual for each training system that provides detailed operational check procedures and system operation.

MIL-STD-40051-2, Table A-II; Operator Manual (See Annex to Exhibit C), Technical Publications
[bookmark: _Toc255908419][bookmark: _Toc255909887][bookmark: _Toc354129878]Maintenance Manual
The contractor shall develop a system maintenance manual for each training system that provides detailed installation/ removal procedures, fault isolation, maintenance procedures, and proper use of test equipment for the training system.  The manual shall describe cold start and system initialization processes for each system/subsystem to include all configuration setup options, settings, and system requirements necessary to establish the system/subsystem to the documented product baseline.

MIL-STD-40051-2, Table A-IV; Maintenance Manual	 (See Annex to Exhibit C), Technical Publications
[bookmark: _Toc255908421][bookmark: _Toc255909889][bookmark: _Toc354129879]Publications Validation
The contractor shall validate all technical publications, changes, supplemental data, and revisions before submitting them to the Government.  Publications shall be validated prior to start of system testing.  A technical publication shall not be ready for validation or verification until the following conditions have been fulfilled:

(a) Engineering technical review has been completed.
(b) Information, illustrations and parts lists reflect correct configurations of the system and equipment, to include all engineering changes.
(c) Procedural instructions are readily understandable by the intended user and adequate to perform all operations and maintenance functions.
(d) All procedures have been performed to assure accuracy and performance requirements.
(e) Adequacy of data is checked to ensure that it supports the approved maintenance and support plan.
(f) Hardware of the proper configuration is available for the validation and verification effort.
(g) All safety hazards identified in the safety assessment report are resolved and identified within the text as cautions or warnings necessary to protect the equipment or personnel as appropriate.
[bookmark: _Toc354129880]Publications Verification
The contractor shall assist the Government in the verification of technical documentation to ensure its accuracy.  The verification may be performed concurrently with the validation effort.  The contractor shall incorporate corrected discrepancies and changes resulting from training, testing and reviews into the technical publications.  The contractor shall provide system equipment, technical and engineering support, and facilities as required to aid in the performance of the verification effort.  The contractor shall incorporate all comments from verification reviews into final submission of the technical publications.  The contractor shall also support re-verification of corrections/updates as required.  Verification shall be rescheduled if more than 15 percent of the pages involved require correction.
[bookmark: _Toc354129881]Obsolescence Management and Technology Insertion  
You shall research, select, test, verify, validate, install, and deploy new technology as necessary to ensure that the deployed systems remain supportable in accordance with the supportability approach.  You shall make recommendations for incorporation of new technology and shall test and incorporate approved items. You shall perform cost benefit analysis of candidates for technology insertion to provide necessary information to support IPT decisions.

(DI-MISC-80711A)  Scientific and Technical Reports
[bookmark: _Toc254944437][bookmark: _Toc354129882]Product Definition Data (PDD)
During the systems engineering and design phase, the contractor shall develop and include an initial version of the Product Definition Data (PDD).  The contractor shall update and maintain product definition data (PDD) that accurately depicts the final product.  The PDD is the technical description of items adequate for supporting an acquisition strategy, production, engineering and logistics support.  The PDD shall disclose complete design, logistics, manufacturing requirements, and the means of measuring compliance with the requirements.  Piece part information (drawings, computer aided design files and meta data.) and associated lists shall provide the necessary design, engineering, manufacturing, and quality assurance requirements information necessary to enable the procurement or manufacture of an interchangeable item that duplicates the physical and performance characteristics of the original product, without additional design engineering effort or recourse to the original design activity.

 (DI-SESS-81000C)  Product Drawings and Associated List
[bookmark: _Toc72053570][bookmark: _Toc71690840][bookmark: _Toc72053571][bookmark: _Toc41280006][bookmark: _Toc44987809][bookmark: _Toc254944439][bookmark: _Toc354129883]Integrated Product and Process Management (IPPM)
The contractor shall execute a management technique that simultaneously integrates all essential acquisition activities through the use of multidisciplinary teams to optimize the design, manufacturing, and supportability processes.  The contractor shall utilize systems engineering tools and overlay a management concept that encourages the use of IPTs during the execution phase of the program. 
[bookmark: _Toc106437819][bookmark: _Toc254944441][bookmark: _Toc354129884]Software Engineering
The contractor shall use systematic, documented methods for all software development activities and establish and apply standards and practices for representing requirements, design, code, test cases, test procedures, and test results.  Traceability shall be maintained between levels of requirements, between requirements and design, between design and the software that implements it, between requirements and qualification test information, and between computer hardware resource utilization requirements and measured computer hardware resource utilization. 
[bookmark: _Toc71690845][bookmark: _Toc72053579][bookmark: _Toc71690847][bookmark: _Toc72053581][bookmark: _Toc71690848][bookmark: _Toc72053582][bookmark: _Toc71690849][bookmark: _Toc72053583][bookmark: _Toc71690851][bookmark: _Toc72053585][bookmark: _Toc71690853][bookmark: _Toc72053587][bookmark: _Toc71690855][bookmark: _Toc72053589][bookmark: _Toc71690857][bookmark: _Toc72053591][bookmark: _Toc254944442][bookmark: _Toc354129885][bookmark: _Toc41280037][bookmark: _Toc44987840]Safety Engineering
The contractor shall develop and implement tasks and activities to identify, evaluate, and eliminate or control hazards throughout the systems life cycle.  The contractor shall ensure the safety of the system's design, operation, transportation, maintenance, support, and disposal.  The contractor shall conduct safety analyses, hazard identification and classification and hazards tracking integral to the system design effort.  A hazard risk index including hazard severity and hazard probability levels shall be developed for all hazards. The contractor shall comply with Occupational Safety and Health Standards (OSHA) standards.

(DI-SAFT-80102B)  Safety Assessment Report (SAR) 
[bookmark: _Toc41280049][bookmark: _Toc44987852][bookmark: _Toc106437826][bookmark: _Toc254944443][bookmark: _Toc354129886]Packing, Storage, and Transportability
The contractor shall pack, handle, and transport the trainers and related components in accordance with best commercial practices. The contractor shall provide insurance for shipment of each training system. The contractor shall be responsible for the preservation, packaging, packing, and transportation of all deliverable hardware items. The contractor shall be responsible for obtaining export licenses for the Training Systems.
[bookmark: _Toc41280050][bookmark: _Toc44987853][bookmark: _Toc106437827][bookmark: _Toc254944444][bookmark: _Toc354129887]Quality Engineering
The contractor shall establish measurement points that will provide maximum visibility into new and prior processes to assure contractual requirements are being met.  The contractor shall select the proper methods to analyze these processes to continuously improve the system. All discrepancy corrections shall be documented.
[bookmark: _Toc41280051][bookmark: _Toc44987854][bookmark: _Toc254944445][bookmark: _Toc354129888]Test Discrepancies
The contractor shall establish a suspense system to ensure timeliness of analysis and corrective action of each test discrepancy.  The contractor shall establish a process to receive test discrepancies from any IPT member and accomplish data entry.  Upon closeout of a discrepancy, your process shall notify the government designated test director that the integrated database has been updated.
[bookmark: _Toc71690864][bookmark: _Toc72053599][bookmark: _Toc41280063][bookmark: _Toc44987866][bookmark: _Toc254944456][bookmark: _Toc354129889]Technical Reviews
The contractor shall participate in a formal Post Award Conference (PAC) at the contractor’s facility after contract award to demonstrate a corporate understanding of the program requirements.  The contractor shall have all necessary personnel for the program in attendance.  This meeting is designed to be an official discussion of the program.  The contractor shall record meeting minutes and distribute them to the Government after each review. The contractor shall conduct reviews, to include a System Requirements Review (SRR), a Preliminary Design Review (PDR), and a Critical Design Review (CDR). The location of the SRR, PDR, and CDR shall be mutually agreed upon. The reviews shall address:

a) System requirements and allocations to ensure that requirements are unambiguous, consistent, complete, feasible, verifiable, and traceable to top-level system requirements.
b) Design maturity based on technical development goals, accomplishments, and empirical analysis and test data supporting progress to date.
c) Present the risks associated with a continued development effort.
d) Life cycle processes and infrastructure necessary for product sustainability throughout the system life cycle.
e) Identify resources required for continued development; 
f) Determine whether to proceed with the next application of the systems engineering process, to discontinue development, or to take corrective actions before proceeding with the development effort.

(DI-IPSC-81431A)   System/Subsystem Specification (SSS)
(DI-ADM-81250A)  Conference Minutes
[bookmark: _Toc49760870][bookmark: _Toc71690868][bookmark: _Toc72053603][bookmark: _Toc49760872][bookmark: _Toc71690870][bookmark: _Toc72053605][bookmark: _Toc49760874][bookmark: _Toc71690872][bookmark: _Toc72053607][bookmark: _Toc49760876][bookmark: _Toc71690874][bookmark: _Toc72053609][bookmark: _Toc49760878][bookmark: _Toc71690876][bookmark: _Toc72053611][bookmark: _Toc49760880][bookmark: _Toc71690878][bookmark: _Toc72053613][bookmark: _Toc49760882][bookmark: _Toc71690880][bookmark: _Toc72053615][bookmark: _Toc49760884][bookmark: _Toc71690882][bookmark: _Toc72053617][bookmark: _Toc41280065][bookmark: _Toc44987868][bookmark: _Toc254944457][bookmark: _Toc354129890]Program Management
The contractor shall include in the overall plan for the management and administrative effort necessary to ensure that the requirements of this contract are accomplished.  The contractor shall track program progress utilizing metrics.  The contractor shall track, status, and provide invoicing and associated Government payment status.

 (DI-MGMT-80227)   Contractor’s Progress, Status and Management Report
[bookmark: _Toc41280067][bookmark: _Toc44987870][bookmark: _Toc254944458][bookmark: _Toc354129891]Integrated Master Schedule (IMS)
The contractor shall include an initial Integrated Master Schedule (IMS) and develop, implement, manage to, update, and maintain the contract IMS.  All contract schedule information delivered or presented at program reviews shall originate from the IMS and shall contain all critical events and exit criteria, accomplishments, predecessors and successors’ events, and their dependencies.  The IMS shall address total program activities including activities performed by major subcontractors. The contractor shall conduct critical path analysis of the tasks and identify problem areas and corrective actions required to eliminate or reduce schedule impacts. 

(DI--MGMT-81650)   Integrated Master Schedule (IMS)
[bookmark: _Toc41280074][bookmark: _Toc44987877][bookmark: _Toc106437833][bookmark: _Toc254944459][bookmark: _Toc354129892]Program Management Reviews (PMR)
The contractor shall host formal program management reviews on an average of one every three months after CDR.  The location of the reviews shall be mutually agreed upon.  The program management review shall provide a program overview and a detailed discussion of pre-selected topics.  Status and information at the reviews shall reflect progress since the previous review.
[bookmark: _Toc41280076][bookmark: _Toc44987879][bookmark: _Toc254944460][bookmark: _Toc354129893]Configuration Management
The contractor shall use an internal configuration management process to monitor, update, and control all configuration documentation, physical media, and physical parts representing or comprising the system configuration items (CIs) for each Training System. 
[bookmark: _Toc254944465][bookmark: _Toc354129894]Configuration Verification and Audit
The contractor shall validate and audit the system configuration information to ensure that requirement attributes are met and accurately documented.  This will be accomplished through validation of the operator and maintenance manuals with the system to ensure that the system functions as the manuals specify and that the physical configuration of the system is accurately reflected in the manuals.
[bookmark: _Toc254944466][bookmark: _Toc354129895]Software Configuration Management
The contractor shall establish and document a software configuration management process. Your software configuration management plan may be incorporated into the software development process plans or may be a separate configuration management plan.  The contractor shall incorporate all security related patches to ensure the secure operation of the system.
[bookmark: _Toc41280091][bookmark: _Toc44987894][bookmark: _Toc254944472][bookmark: _Toc354129896]Integrated Testing and Inspections
The contractor shall coordinate, establish and implement a comprehensive test and evaluation (T&E) program to include all configurations of each training system.  System T&E refers to the test and evaluation activities which use the development and production hardware together with the software to validate that the system meets the operational and technical performance requirements as stated in the system requirements.  System T&E includes all efforts associated with the design and production of models, specimens, fixtures and instrumentation in support of the T&E program.  System test shall include a process to prepare the executable software, including any batch files, data files, or other software files needed to install and operate the software on the target computer.

The process shall include configuration of COTS operating system and software.  The contractor shall develop step-by-step testing operations to be performed on items undergoing developmental testing.  The contractor shall identify items to be tested, the test equipment and support required, the test conditions to be imposed, the parameters to be measured, and the pass and fail criteria against which the test results will be measured.  The test planning and test procedures shall be structured to integrate all developmental, operational, and modeling and simulation activities to concentrate upon generation of data needed to insure that a decision on the systems capability to meet the objectives identified in the systems requirements is made with a minimum amount of uncertainty.  The concept of continuous evaluation and simulation shall be used to integrate and reduce overall testing requirements.  

(DI-NDTI-80603)   Test Procedure
[bookmark: _Toc71690889][bookmark: _Toc72053624][bookmark: _Toc106437836][bookmark: _Toc254944473][bookmark: _Toc354129897]Test Readiness Review (TRR)
The contractor shall address the following key issues at the system engineering TRR prior to the start of formal testing to ensure that the system and all test resources are ready to begin testing: 

(a) Test procedures comply with plans and descriptions, are adequate to accomplish test requirements and satisfy requirements for verification.
(b) New or modified test equipment and facilities and procedure manuals required to accomplish planned test and evaluation, are available and satisfy the test requirements.
[bookmark: _Toc354129898]In-Plant Test
The contractor shall conduct an In-Plant test to verify that each training system operates to the specified system requirements.  Testing shall be conducted using the approved test procedures.  The contractor shall document the result of the test. These tests will be witnessed by the Government or designated Government representatives.

(DI-NDTI-80809B)   Test/Inspection Report
[bookmark: _Toc71690891][bookmark: _Toc72053626][bookmark: _Toc71690892][bookmark: _Toc72053627][bookmark: _Toc71690894][bookmark: _Toc72053629][bookmark: _Toc71690896][bookmark: _Toc72053631][bookmark: _Toc71690898][bookmark: _Toc72053633][bookmark: _Toc71690900][bookmark: _Toc72053635][bookmark: _Toc71690902][bookmark: _Toc72053637][bookmark: _Toc71690904][bookmark: _Toc72053639][bookmark: _Toc71690906][bookmark: _Toc72053641][bookmark: _Toc71690908][bookmark: _Toc72053643][bookmark: _Toc71690910][bookmark: _Toc72053645][bookmark: _Toc71690912][bookmark: _Toc72053647][bookmark: _Toc71690914][bookmark: _Toc72053649][bookmark: _Toc71690916][bookmark: _Toc72053651][bookmark: _Toc71690918][bookmark: _Toc72053653][bookmark: _Toc71690920][bookmark: _Toc72053655][bookmark: _Toc71690922][bookmark: _Toc72053657][bookmark: _Toc71690924][bookmark: _Toc72053659][bookmark: _Toc41280097][bookmark: _Toc44987900][bookmark: _Toc106437837][bookmark: _Toc254944474][bookmark: _Toc354129899]Site Acceptance Test
The contractor shall assist in the conduct of the Government Acceptance Test for each training system to verify that the installed configuration items operate to the specified system requirements.  Testing shall be conducted using approved acceptance test procedures.  The Government will document the results of the test. These tests shall be conducted by the Government or designated Government representatives at its discretion.  Any discrepancies found during testing shall be corrected at no cost to the Government.

(DI-NDTI-80809B)   Test/Inspection Report
[bookmark: _Toc354129900]FLT Inspections
The contractor shall inspect control lines to include all cables, quadrants, and rods, for proper clearance and gap verification, structural and paint inspection, and final biological treatment. The contractor shall perform leakage tests on all hydraulic lines and verify lines are free of obstruction.  The contractor shall perform maintenance structural inspections and repairs as per best commercial practices.
[bookmark: _Toc354129901]Mechanical System Inspections
The contractor shall verify and inspect for general conditions, damages, leakage, proper installation, and corrosion of the following systems.  The contractor shall correct any discrepancies found during the inspection.

(a) Hydraulics, ramp and cargo door, and cargo winch assembly.
(b) Aircraft Attitude Variation System (jacking system).
(c) Cargo restraint equipment.
(d) Life support equipment, cargo rails/rollers, cargo ramp and door system, doors and hatches, and airdrop system.
(e) Stanchions, seats and equipment for passenger seating.
(f) Aero-medical Evacuation Equipment (stanchions, litter straps, litter brackets).
(g) Doors, hatches and overhead escape hatches and pilot/co-pilot windows.
(h) All switches and instrumentation required for preflight and power on procedures.
[bookmark: _Toc354129902]Electrical Systems Inspections
The contractor shall inspect and verify the electrical and lighting systems for general conditions, damages, proper installation, and corrosion.  The contractor shall inspect for wiring damages and corrosion to include the integrity of all wiring grounding points, terminal boards, connectors, and splice areas.  The contractor shall inspect all electrical components for cleanliness and corrosion.  The contractor shall correct any discrepancies found during the inspection.

(a) Cargo ramp and door controls (Flight Deck and Cargo Compartment).
(b) Cargo compartment lighting system (both red and white).
(c) Warning and Indicator lights (Cargo compartment and Flight Deck).
(d) Interphone and Public Address system.
(e) Loadmaster controls.
(f) G222 FLT AC and DC electrical system.
(g) All switches and instrumentation required for preflight and power on procedures.

(DI-NDTI-80809B)   Test/Inspection Report
[bookmark: _Toc41280098][bookmark: _Toc44987901][bookmark: _Toc254944475][bookmark: _Toc354129903][bookmark: _Toc41280113][bookmark: _Toc44987916]Training Products
The contractor shall develop and provide Instructor, Operator, and Key Personnel Training and Maintenance Training through a combination of classroom, written instructions, and hands-on operation for each training system.  The contractor shall develop all training courseware including programs of instruction, lesson plans, and practical exercises for each training system.  The contractor shall deliver all training products, to include classroom presentations and instruction, in English.
[bookmark: _Toc479583961][bookmark: _Toc480427664][bookmark: _Toc526314186][bookmark: _Toc526559444][bookmark: _Toc527354337][bookmark: _Toc41280099][bookmark: _Toc44987902][bookmark: _Toc254944476][bookmark: _Toc354129904]Instructor, Operator, and Key Personnel Training
The contractor shall provide minimum of 40 hours of Instructor, Operator, and Key Personnel training. The contractor shall conduct and document the completion of the training course.  This course shall be conducted on-site after Training System Ready for Training (RFT) acceptance.  The course shall provide comprehensive training for operators in the concepts, skills, and aptitude to efficiently operate the system.  The course shall provide familiarization with trainer operations and shall emphasize the utilization of the instructor station, its functions, and controls.  The course shall address the physical and functional descriptions and operation of the equipment including features, advantages, and configurations.  
Training shall include all aspects of the operation of the flight training device and additionally, specific training for instructor development of customized training scenarios.  Training materials shall be left with each training system site upon completion of the training course. Contractor format is authorized. 

 (DI-ILSS-80872) Training Materials
[bookmark: _Toc41280100][bookmark: _Toc44987903][bookmark: _Toc254944477][bookmark: _Toc354129905]Maintenance Training
The contractor shall conduct and document the completion of the maintainer course for maintenance personnel. The course shall be conducted on-site after Training System Ready for Training (RFT) acceptance. The course shall provide comprehensive training for maintainers in the concepts, skills, and aptitude to efficiently maintain the system.  This course shall consist of instruction in troubleshooting and maintenance, diagnostics to fault isolation, calibration, adjustments, remove and replace procedures, use of built in test, and repair that is beyond operator level maintenance.  After completion of the course all personnel shall be capable of operating, maintaining, and troubleshooting the trainer to the board replacement level. Contractor format is authorized.

(DI-ILSS-80872) Training Materials
[bookmark: _Toc106437841][bookmark: _Toc254944479][bookmark: _Toc354129906]Site Survey
The contractor shall conduct an initial site survey at each installation site at least six months prior to the commencement of the training system. The contractor shall conduct final site survey at each installation site at least three months prior to the commencement of the system installation.  The purpose of the survey is to discuss and confirm arrangements for the installation and to provide information on any modifications required at the installation site.  An initial and final site survey is not required for the BATD. The contractor shall submit the results of the site survey in a Trainer Facilities Report:   

(a) Review the status of the building or location where the system will be installed. 
(b) Confirm the required positions of equipment, assemblies, cableways, access ways, and any other unique feature, and measure to insure clearance during the installation.
(c) Review and confirm the existing and proposed location of power distribution boxes, switches, water and air supply points and air ducting, and other unique building or location features.
(d) Determine the availability of required services.
(e) Review and confirm arrangements for hours of work, access to work areas, supporting workshops facilities, and on-site personnel participation.
(f) Discuss and resolve any outstanding issues pertaining to the installation program.

(DI-FACR-80966)   Trainer Facilities Report (TFR)
[bookmark: _Toc354129907]Environmental Control
The government will provide controlled environment facilities for all the FTDs and BATD. 

The FLT shall operate in an aircraft hanger with no environmental controls. The contractor shall provide self contained Heating, Ventilation and Air Conditioning (HVAC) and humidity control to insure protection of the electronics and systems of the FLT. The FLT shall be capable of being operated utilizing an external power source an additionally an A/C electrical source.
[bookmark: _Toc354129908]Power
The contractor shall provide an appropriate Uninterrupted Power Supply (UPS) and power filters to insure clean continuous power to each training system.  Power available is a 220 volt 50 Hz power system. 
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[bookmark: _Toc259535561][bookmark: _Toc354129909]Appendix A - G222 FTD System Requirements
1. [bookmark: _Toc259535562][bookmark: _Toc354129910]System Requirements
The contractor shall design, build, and integrate a G222 FTD and options that meet the requirements as defined in this SOW.  The G222 FTD shall, at a minimum, meet FAA Level 5 FTD requirements as determined by the Code of Federal Regulations (CFR) Title 14 Part 60. The process for obtaining the actual written FAA certification is not required; however the requirements for such certification must be met and demonstrated prior to acceptance.
[bookmark: _Toc259535563][bookmark: _Toc354129911]Configuration Requirements
The FTD shall incorporate actual aircraft hardware or Computer Generated Instrumentation that matches applicable instruments and gauges on the G222 instrument panel, to allow an accurate crosscheck of instruments by the pilots. Navigation equipment installed shall operate within the applicable tolerances of the aircraft.  The FTD shall provide control forces and control travel of sufficient precision to manually fly an instrument approach.  The FTD shall have accurate aero, engine and environmental models. 
[bookmark: _Toc354129912]Loadmaster (LM) Training Capabilities
The FTD shall provide a LM station for integrated flight crew training as found on the G222. The Loadmaster on the G222 has the same in-flight duties and tasks on the flight deck as normally associated with a “flight engineer”. Refer to the C-27 Flight Manual Checklist for specific Loadmaster tasks documentation. For clarification, all Normal/Abnormal procedure items accomplished in the published checklists marked by “P/LM”, “LM”, “LM/CP”, “GC”, or “3M” are Loadmaster inclusive.  The FTD shall allow for the Loadmaster to perform normal in-flight cockpit duties to include the actual reading of the above referenced checklist and Emergency Procedures as applicable.  
[bookmark: _Toc259535564][bookmark: _Toc354129913]Pilot Training Capabilities
The FTD shall provide the following G222 training capabilities:
1. Preflight Procedures
a. Preflight Inspection (flight deck only)
b. Engine Start
c. Pre-takeoff Checks
2. In-flight Maneuvers
a. Approaches to Stalls
b. Engine Failure (procedures only)
c. Multiengine Airplane
3. Instrument Procedures
a. Standard Terminal Arrival/Flight Management System Arrival
b. Holding
c. Precision Instrument, all engines operating
4. Non-precision Instrument, all engines operating
5. Missed Approach
6. Normal and Abnormal Procedures (emphasis on annunciations and expected indications seen on the flight deck related to each system)
a. Engine (including shutdown and restart-procedures only)
b. Fuel System
c. Electrical System
d. Hydraulic System
e. Environmental and Pressurization Systems
f. Fire Detection and Extinguisher Systems
g. Navigation and Avionics Systems
h. Automatic Flight Control System, Electronic Flight Instrument System, and Related –Subsystems
i. Flight Control Systems
j. Anti-ice and Deice Systems
7. Emergency Procedures
8. Post flight Procedures (should be able to simulate taxiing operations)
a. After-Landing Procedures
[bookmark: _Toc259535565][bookmark: _Toc354129914]Emergency Procedures and Malfunctions
The FTD shall provide the following G222 emergency procedures and malfunction training capabilities:
1. Start  Malfunctions:
a. Start light does not illuminate
b. No oil pressure during start sequence
c. No ignition after fuel flow (10 second limit)
d. Start light remains on after 52% Ng
e. High TIT – exceeds 649 C
f. Low or zero hydraulic pressure after start (and corresponding LOW PRESS light)
g. No 1 or No 2 generator zero voltage
h. Anti-ice system failure:  during system check in AUTO: ENG and INTAKE magnetic indicators fail to indicate ON after 1 minute.
2. Taxi Malfunctions:
a. Brake failure (Normal or Emergency Brakes)
b.  Reverse check:  one engine does not enter into REVERSE during taxi APU Fire
3. Engine Run-up:
a. Overspeed system failure:  at 70-75% Np and OVERSPEED test switches ON, one engine remains steady and does not fluctuate (Ng, Np, Fuel Flow, and TIT should normally fluctuate between 70-75% Np during this test)
b. Variable Pitch Test:  one engine remains steady at 80% Np when PROP COND levers are reduced to MIN
c. Anti-ice:  with PROP GND TEST switch ON, SPINNER LH or RH Ammeter indicates no load  (or Blades & Plateau Ammeter indicates no load) or Blades & Plateau magnetic indicators do not cycle
4. Engine Shutdown Conditions:
a. Engine fire
b. Engine overheat
c. Uncontrollable increase in engine oil temperature
d. Engine OIL low pressure
e. Uncontrollable increase in SDG OIL temperature
f. SDG OIL low pressure
g. Propeller failure
h. Suspected engine mechanical failure
i. Low pressure light at fuel boost pump switch
j. Fuel pressure warning light on master caution panel
5. Before Takeoff/Lineup:
a. SDG Chip Detection:  SDG chip light illuminates when test button is pressed (any light, there are 6)
b. Emergency DC Bus bar indicates less than 26V
6. Takeoff:  (Used for Abort takeoff scenarios, or immediately after takeoff once airborne) Engine fire
a. Engine overheat
b. SDG Oil pressure drops to zero
c. Prop Overspeed
d. Engine Flameout
e. Bird Strike (thump sound on audio system, and ability to sequence appropriate EP following bird strike)
7. After Takeoff/Climb:
a. Unsafe gear indication (failure to retract).  Light remains on in gear handle, and/or one main gear indicates UNSAFE
b. Pressurization Failure:  Cabin fails to pressurize after CABIN DEPRESS switch is closed
8. In-Flight:
a. Engine failure
b. Engine fire
c. Engine overheat
d. Engine chips warning light
e. Propeller malfunctions
f. Engine malfunctions
g. Oil system failure
h. In-flight engine restart
i. Propeller failure
j. Failure of both pitot systems
k. Air conditioning system failure
l. Loss of pressurization
m. Rapid decompression
n. Emergency Descent (maximum rate)
o. START ON warning light in flight
p. Electrical fire
q. APU fire
r. Smoke and fume elimination
s. Electrical system failure
t. Trim failure
u. Ice protection system failure
v. Hydraulic system failure
w. Fuel jettison
9. Landing Emergencies:
a. Flaps asymmetry
b. Gear extension failure
c. Tire failure
d. Nose wheel steering failure
e. Propeller reverse system failure
10. Warning  Lights And Associated System Malfunctions:
a. L. WSHLD OUT
b. R. WSHLD OUT
c. NO. 1 CSD
d. NO. 2 CSD
e. NO. 1 GEN
f. NO. 2 GEN
g. APU GEN
h. INVERTER
i. NO. 1 TRU
j. NO. 2 TRU
k. A/P TRIM
l. L. FUEL PUMPS
m. R. FUEL PUMPS
n. L. FUEL PRESS
o. R. FUEL PRESS
p. L. ENG CHIPS
q. R. ENG CHIPS
r. L. INTK OVHT
s. R. INTK OVHT
t. FLAP ASYMM.
u. AUTOPILOT
v. BATTERY OVHT
w. APU
x. HYD PRESS
y. AIR COND OUT
z. AIR COND OVHT
aa. ECS CARGO OVHT
ab. DOORS UNLOCKED
ac. LH RIM TEMP CTL
ad. RH RIM TEMP CTL
[bookmark: _Toc255540765][bookmark: _Toc259535566][bookmark: _Toc354129915]Inter-Communications System (ICS)
The FTD shall provide intercommunication between stations and within the simulator and the Instructor/Operator Station (IOS).
[bookmark: _Toc259535567][bookmark: _Toc354129916]Visual Environment
[bookmark: _Toc259535568][bookmark: _Toc354129917]General Scene Quality
The FTD shall process and generate video to display all objects with the correct size, shape, color, location, and contrast relative to the eye point and Field of View (FoV).   Variations or degradation in contrast, color, position, or other visual characteristics that are not typical of the scene being simulated shall be minimized.   The FTD shall provide proper occulting relationships for static and moving features for all flight paths and viewing angles in the visual scene.  Scintillation, visual anomalies, and distracting effects that would affect training shall be minimized. 
[bookmark: _Toc259535569][bookmark: _Toc354129918]Field of View (FoV)
The desired FoV shall be at least a 220 horizontal and 60 degree vertical.
[bookmark: _Toc259535573][bookmark: _Toc354129919]Image Generator (IG) Requirements
The image generator shall process the visual scene at 60Hz. The FTD Image Generator shall provide sufficient computing performance to support the proposed: maximum model load, maximum mission function request load, and maximum post processing effects load simultaneously. The IG shall have sufficient computing performance without negative effect on frame rate, level of detail, or image quality in the simulation imagery generated by the system.
[bookmark: _Toc259535574][bookmark: _Toc354129920]Mission Function Capabilities
The FTD shall provide mission function capabilities enabling it to provide collision detection data for ownship, impacting models, or terrain in the visual scene. 
[bookmark: _Toc259535575][bookmark: _Toc354129921]Visual Databases
See Appendix F.
[bookmark: _Toc259535577][bookmark: _Toc354129922]Correlated Radar Database
The FTD shall provide for Geo-specific correlated radar database for the visual databases.
[bookmark: _Toc259535578][bookmark: _Toc354129923]Environmental Effects
The FTD shall provide environmental effects to clouds, irregular cloud bottoms, ground scud, and day/dusk/night. The FTD shall provide realistic day, night and restricted visibility scenes.
[bookmark: _Toc259535579][bookmark: _Toc354129924]Aural Cues
The FTD shall provide aural cues to replicate aircraft noises and ICS and shall be accurately correlated to mission events.
[bookmark: _Toc259535580][bookmark: _Toc354129925]Instructor/Operator Station (IOS)
[bookmark: _Toc259535581][bookmark: _Toc354129926]Simulator Mode Control
The FTD IOS shall provide the instructor/operator with control over the functions of the FTD. The FTD Instructor/Operator Station (IOS) shall provide a Graphical User Interface (GUI) to control FTD training functionality. The FTD shall have instructor controls that permit activation of normal, abnormal, and emergency conditions as appropriate. The FTD IOS shall allow the instructor to control and modify the settings of the FTD, to include aircraft configuration, position, velocity, and equipment malfunctions. The FTD IOS shall allow the instructor to control and modify environmental and airport environmental effects.
Proper system operation shall result from system management by the crew and not require input from the instructor controls. The IOS shall provide the ability to access and control all FTD computers for maintenance, database and software installation, and simulator startup and shutdown procedures. The instructor shall be able to visually observe students as they operate the simulator.
[bookmark: _Toc259535582][bookmark: _Toc354129927]Scenario Creation
The FTD IOS GUI shall provide the ability to construct, save, and load a scenario. The FTD IOS GUI shall provide the instructor with the ability to control the FTD scenario exercise:

1. Load and start a saved scenario exercise. 
2. Restart the currently loaded scenario exercise at the beginning of the exercise. 
3. Freeze an active scenario exercise. 
4. Resume a frozen scenario exercise. 
[bookmark: _Toc259535583][bookmark: _Toc354129928][bookmark: _Toc255540789]Pilot Debriefing Station 
The FTD shall include a Pilot Debriefing Station (PDS) for real time viewing and after action debriefing as well as the capability to monitor, record, and play back various time stamped key events that take place during a training session. The FTD PDS shall be capable of recording each training session. Completed exercises data shall be recorded to recreate the visual scenes, aural cues, and crew voice communications experienced during the exercise.
The PDS subsystem shall provide play back (play, pause, step, skip), zoom in, zoom out, freeze, and print capability with visual content synchronized to audio content on the crew intercom and instructor network. 


[bookmark: _Toc259535584][bookmark: _Toc354129929]Appendix B - G222 BATD System Requirements
1. [bookmark: _Toc259535585][bookmark: _Toc354129930]System Requirements
The contractor shall design, build, and integrate a G222 BATD and options that meet the requirements as defined in this SOW.   The G222 BATD shall meet the standards and requirements in FAA Advisory Circular 61-136, Appendix 1 and 2.  The process for obtaining the actual written FAA certification is not required; however the requirements for such certification must be met and demonstrated prior to acceptance.
[bookmark: _Toc259535586][bookmark: _Toc354129931]Configuration Requirements:
The BATD shall provide at a minimum a single screen visual system. The BATD shall perform all procedures described in this appendix and basic flight maneuvers to provide a more realistic flight training environment.  The BATD model shall be capable of providing training procedures to fly an instrument approach.
[bookmark: _Toc259535587][bookmark: _Toc354129932]Training
The BATD shall support instruction for all phases of aircraft operations to include:
1. Normal procedures
2. Emergency procedures
3. Low oil pressure
4. Discharged battery
5. Generator malfunction
6. Engine fire upon start attempt
7. Engine failure during flight
8. Loss of all hydraulic pressure or fluid

The BATD shall provide the following training capabilities and features:
1. Preflight all systems
2. Accomplish all normal procedures that sequentially occur prior to starting engines
3. Engine start procedure
4. Put all of the systems into the normal operating phase in preparation for taxi and takeoff
5. Takeoff
6. After takeoff check list
7. Normal in-flight procedures
8. Demonstrate correct system responses when equipment is turned off or on
9. Before landing check list and all necessary checks
10. After landing procedures, and taxing to the parking spot, parking, and engine shut down.
[bookmark: _Toc259535588][bookmark: _Toc354129933]Inter-Communications System (ICS)
The BATD shall provide intercommunication between stations and within the simulator and the Instructor/Operator Station (IOS).
[bookmark: _Toc259535589][bookmark: _Toc354129934]Visual Environment
[bookmark: _Toc259535590][bookmark: _Toc354129935]General Scene Quality
The BATD shall process and generate video to display all objects with the correct size, shape, color, location, and contrast relative to the eye point and Field of View (FoV).   Variations or degradation in contrast, color, position, or other visual characteristics that are not typical of the scene being simulated shall be minimized.   The BATD shall provide proper occulting relationships for static and moving features for all flight paths and viewing angles in the visual scene.  Scintillation, visual anomalies, and distracting effects that would affect training shall be minimized. 
[bookmark: _Toc259535591][bookmark: _Toc354129936]Mission Function Capabilities
The BATD shall provide mission function capabilities enabling it to provide collision detection data for ownship impacting models or terrain in the visual scene. 
[bookmark: _Toc259535592][bookmark: _Toc354129937]Visual Databases
See Appendix F
[bookmark: _Toc259535595][bookmark: _Toc354129938]Environmental Effects
The BATD shall provide environmental effects to clouds, irregular cloud bottoms, ground scud, and day/dusk/night. The BATD shall provide realistic day, night and restricted visibility scenes.
[bookmark: _Toc259535596][bookmark: _Toc354129939]Aural Cues
The BATD shall provide aural cues to replicate aircraft noises and ICS and shall be accurately correlated to mission events.


[bookmark: _Toc259535597][bookmark: _Toc354129940]Appendix C – Mi-17 FTD System Requirements
1. [bookmark: _Toc259535598][bookmark: _Toc354129941]System Requirements
The Mi-17 FTD and options shall meet, at a minimum, FAA Level 5 FTD requirements as determined by the Code of Federal Regulations (CFR) Title 14 Part 60. The process for obtaining the actual written FAA certification is not required; however the requirements for such certification must be met and demonstrated prior to acceptance.
[bookmark: _Toc259535599][bookmark: _Toc354129942]Cockpit/Deck
The simulator flight deck area shall replicate the Mi-17 cockpit and accommodate a pilot, copilot, flight engineer, observer, and instructor/operator station (IOS).  All equipment shall be sized and spaced to replicate the actual cockpit.  The FTD cockpit shall be configured with all the necessary equipment (i.e. instruments, panels, systems, circuit breakers and controls) to provide training fidelity in multiple aircraft configurations and permit avionics upgrades. The FTD shall facilitate maintenance and allow future FTD avionics upgrades as well as ensure alignment with the current ANAAC aircraft configuration.  All panels shall be provided with related controls and labeled accordingly.
[bookmark: _Toc259535600][bookmark: _Toc354129943]Main Flight Controls
The main controls (cyclic, collective and pedals) shall be provided and accurately replicate Mi-17 helicopter control inputs in all requested modes:  Trim on/off, Friction off, Augmentation on/off and autopilot on/off.  Collective and cyclic sticks grips shall be implemented as well as a brake lever on the pilot’s cyclic stick.
[bookmark: _Toc259535601][bookmark: _Toc354129944]Communication and Audio
Intercommunication system (ICS) shall be provided.  Air/ground communication system shall be replicated through communication with the instructor at the Instructor Operations Station (IOS). Appropriate radio frequency selection and settings shall be monitored at the IOS. Cockpit acoustic environment shall be replicated including realistic turbine power unit noise, rotor aerodynamic noise, wheel contact on landing, and ground fire audio effects. The system shall provide aural cues to replicate normal and emergency flight conditions. The FTD shall include an interpreter communication station.
[bookmark: _Toc259535602][bookmark: _Toc354129945]Visual System
The visual system shall provide real time, out the window visual scenes of the surrounding environment for the simulated helicopter flight. The system shall compute and display scenes consisting of lights and polygons combined with stored image textures which are mapped onto the scene in true perspective. The system shall provide the visual information needed by the aircrew to assess helicopter position, attitude and motion in the simulated environment, and assess targets and threats. The visual system shall provide a continuous and seamless real time scene.
The scenes rendered shall change with and be dictated by simulation events from the host computer, ownship movement through the environment, engagement of targets/engagement actions taken, the actions of all aircraft, vehicles, and soldiers in the training scenario.
The rendered scenes shall provide visual cues in all database areas processed to assess the rate of change of height; height above ground level (AGL); translational displacements and rates during takeoff; low altitude/low airspeed maneuvering; hover; landing, and sink rate. The image visual scenes shall provide a cue rich environment sufficient for precise low airspeed/low altitude maneuvering and landing.
[bookmark: _Toc259535603][bookmark: _Toc354129946]The Field of View (FoV)
The Field of View (FoV) shall be at a minimum 180 degree horizontal and a 50 degree vertical FoV.
[bookmark: _Toc259535605][bookmark: _Toc354129947]Visibility range
Visibility range shall be a minimum of ten (10) nautical miles.
[bookmark: _Toc259535606][bookmark: _Toc354129948]Night Vision Goggles (NVG)
The visual system shall stimulate a Night Vision Goggles (NVG) visual scene for crewmembers.
[bookmark: _Toc259535607][bookmark: _Toc354129949]Image Generator (IG)
The IG shall be based on COTS PCs and a high performance rendering for real time that enable realism and real-time performance for large geo specific databases. The image generator shall process and generate video to display all objects with the correct size, shape, color, location, and contrast relative to the eye point and Field of View (FoV). The IG shall process the visual scene at a 60Hz update rate for each channel. The IG shall generate images for each channel with at least a 1280 x 1024 pixel resolution. 
The IG shall provide sufficient computing performance to support the maximum proposed model load, maximum weapons fire load, maximum mission function request load, and maximum post processing effects load simultaneously, without any negative effect on frame rate, level of detail, or image quality in the simulation imagery generated by the system. Variations or degradation in contrast, color, position, or other visual characteristics that are not typical of the scene being simulated shall be minimized. The image generator shall provide proper occulting relationships for static and moving features for all flight paths and viewing angles in the visual scene. Scintillation, visual anomalies, and distracting effects that would affect training shall be minimized.
[bookmark: _Toc259535610][bookmark: _Toc354129950]Visual Database
See Appendix F.
[bookmark: _Toc259535612][bookmark: _Toc354129951]Environmental Effects
Weather and visibility obscuration effects such as fog, clouds, rain or battlefield smoke or dust shall be included in the visual scene.
[bookmark: _Toc259535613][bookmark: _Toc354129952]System Mission Function
The system shall detect ownship collision with terrain or any other models. The system shall provide lighting controls for airfields and cultural lighting. Cultural lighting consists of building, obstruction, city, street, and miscellaneous lighting. The user interface for selection of airfield lighting controls shall be selectable by runway and light type.
[bookmark: _Toc259535615][bookmark: _Toc354129953]FTD Instructor Operator Station (IOS)
The software controlling the IOS is a function of the Host Computer and is referred to as the IOS Graphic User Interface (GUI).  The GUI provides controls for all the FTD functionality, and provides displays showing the current system status for each area of functionality. The IOS shall be physically located on the flight deck in such a manner as to maximize the ability to view trainees in both pilot and co-pilot seats. 
The GUI shall provide controls and displays for the following main areas of functionality:
1. Simulator Mode Control
a. Run, stop, freeze, replay
b. Targets, threats control
c. Simulated failure injection
d. Tactical monitoring
e. Entities trajectory control
f. Missiles, launched by SAMs
g. Entities activation and deactivation
2. Flight Control
3. Scenario Exercise Control and Editor (save, load, new scenario definition)
4. Student/Trainee Records Control
5. Weapons Control
6. Environmental/Weather Control (day/dusk/night, fog. clouds, winds, turbulence)

The IOS shall allow complete control of the equipment and the training session including:
1. Power up, start and stop of the FTD
2. FTD subsystem control and monitoring
3. Maintenance mode (for daily tests and troubleshooting)

The system shall allow complete debriefing to include the following:
1. Full in-cockpit replay of exercise
2. Standard playback capability including:
a. Play
b. Fast Forward
c. Fast Backward
d. Freeze (pause)
e. Stop

The IOS shall include the capability to store multiple complete flight records on the system’s HDD and saved on DVD. The system shall automatically generate a report which can be stored in the system’s data base. The automatic report shall contain:
1. Trainee identification, unit
2. Exercise/mission initial conditions
3. Takeoff and landing parameters
4. Extreme flight parameters
5. Waypoint deviations (in case a set of waypoints were to be achieved by scenarios)
6. Malfunctions inserted by the instructor
7. Instructor notes/evaluation
8. A data base shall be kept, allowing time monitoring and statistics.
[bookmark: _Toc259535617][bookmark: _Toc354129954]
Appendix D - Mi-17 Training Task List

001. Safety/Judgment
a. Monitor helicopter systems and movement during flight and ground operations to ensure safe accomplishment of the mission, day or night (with or without NVGs)
b. Demonstrate situational awareness

002. Time/Resource Management.
a. Manage time, resources and equipment to complete the required mission profile day or night (with or without NVGs)

003. Demonstrate Cockpit/Crew Resource Management 
a. Mission planning/briefing/debriefing
b. Communication
c. Decision making
d. Situational awareness
e. Task management
f. Crew coordination
g. Flight integrity/wingman consideration

004. Exhibit Situational Awareness
a. Day or night (with or without NVGs)

005. Professional Equipment
a. Maintain professional equipment so that it is available for scheduled flights
b. Ensure clothing/equipment is in good repair
c. When reporting for any flight, wear appropriate flying clothing for the climatic conditions and terrain
d. Obtain and maintain special or unique mission equipment items from flightline support branches

006. Engine System.
a. Describe normal operation, including cockpit indications, of the engine system
b. Describe emergency operation, including cockpit indications, for the engine system

007. APU System
a. Describe normal operation, including cockpit indications, of the APU system
b. Describe emergency operation, including cockpit indications, for the APU system

008. Fuel System
a. Describe normal operation, including cockpit indications, of the fuel system
b. Describe emergency operation, including cockpit indications, for the fuel system.

009. Transmission System
a. Describe normal operation, including cockpit indications, of the transmission system
b. Describe emergency operation, including cockpit indications, for the transmission system

010. Rotor System
a. Describe normal operation, including cockpit indications, of the rotor system
b. Describe emergency operation, including cockpit indications, for the rotor system

011. Flight Control System
a. Describe normal operation, including cockpit indications, of the flight control system
b. Describe emergency operation, including cockpit indications, for the flight control system

012. Hydraulic System
a. Describe normal operation, including cockpit indications, of the hydraulic system
b. Describe emergency operation, including cockpit indications, for the hydraulic system

015. Electrical System
a. Describe normal operation, including cockpit indications, of the electrical system
b. Describe emergency operation, including cockpit indications, for the electrical system

016. Instrument Navigation Equipment
a. Describe normal operation, including cockpit indications, of the instrument navigation system
b. Describe degraded operation, including cockpit indications, of the instrument navigation system
c. Operate the instrument navigation system

017. Emergency Systems and equipment
a. Describe normal operation, including cockpit indications, of the emergency system
These include:
(1) Flame detectors
(2) Fire Extinguisher panel
(3) Master Warning System lights
(4) Fire protection systems
(5) Fire bottles
(6) Crash ax
(7) First aid kits
(8) Cabin fire extinguishers
b. Operate the miscellaneous equipment

018. Miscellaneous Equipment
a. Describe normal operation, including cockpit indications, of the miscellaneous equipment
These include:
(1) KO-50 Heater
(2) Fans
(3) Windshield anti-ice system
(4) Windshield wipers
(5) Landing gear system
(6) Wheel brake system
(7) Aircraft lighting system
(8) Blade deice system
(9) Pitot heater
(10) Dust Protection System
b. Operate the miscellaneous equipment listed above

019. Basic Communications System Components
a. Describe normal operation, including cockpit indications, of the communications systems
b. Operate the communications systems

020. Adverse Weather
a. Describe procedures for operating in turbulence and near thunderstorms
b. Describe procedures for operating in hot/cold weather
c. Describe procedures for operating in icing conditions/operation of aircraft de-ice systems

021. Evaluate effects on flight of the following:
a. Turbulence/Adverse weather
b. Mountain/High altitude conditions
c. Wind

022. Compute and/or state the meaning of the following performance data or diagram:
a. Power available
b. N1 required to hover
c. Dual- and single-engine airspeed limits
d. Maximum range/endurance airspeeds
e. Bingo fuel/time
f. Fuel flow
g. Height/Velocity diagram

023. Premission Duties
a. Obtain/review mission requirements.
b. Obtain/Analyze weather briefing and NOTAM information.
c. Assist in planning mission profile.
d. Assist in completing DD Form 175 or local flight plan, as applicable.
e. Complete/review AF Form 70 or local equivalent.
f. Determine if any restrictions exist on departure, enroute, and at destination
g. Assist in preparing a map to include CHUM, waypoints, route, objectives, air refueling tracks, and NIBs, as required.

024. Aircrew Briefings
a. Conduct General Aircrew Briefing
b. Conduct Mission Briefing
c. Conduct Alternate Insertion/Extraction Briefing
d. Conduct Search Briefing
e. Conduct Instrument Departure Briefing
f. Conduct Instrument Approach Briefing

025. Operate cockpit and cabin seat belts, doors, and windows.

026. Normal Checklist Procedures
a. Perform Before Starting Engines checklist
b. Perform Starting Engines checklist
c. Perform Before Taxi checklist
d. Perform Before Takeoff checklist
e. Perform Before and After Landing checklists
f. Perform Engine Shutdown checklist
g. Perform Before Leaving the Helicopter checklist

027. Perform Cocking, Uncocking, and Scramble checklists

028. Perform Navigation Equipment checklist

029. Perform ground taxi
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind

030. Perform spot turns
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind

031. Perform takeoff to a hover
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind

032. Perform precision hover
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind

033. Perform hover taxi
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind

034. Perform hovering turns
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind

035. Perform sideward/ backward flight
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind

036. Perform landing from a hover
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind

037. Perform normal takeoff
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind
d. From a hover or the ground.
e. Simulated or actual IMC (for ITO)

038. Perform marginal power takeoff
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind
d. From a hover or the ground.
e. Simulated or actual IMC (for ITO)

039. Perform maximum performance takeoff
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind
d. From a hover or the ground.
e. Simulated or actual IMC (for ITO)

040. Perform rolling takeoff
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind
d. From a hover or the ground.
e. Simulated or actual IMC (for ITO)

041. Perform instrument takeoff (ITO)
a. Prepared or unprepared surface (as appropriate)
b. Day or night (with or without NVGs)
c. With or without a crosswind
d. From a hover or the ground.

042. Perform climb
a. Day or night (with or without NVGs)
b. IFR (Simulated or actual IMC) or VFR
c. At or above authorized altitudes
d. Single-ship and/or multi-ship

043. Perform cruise
a. Day or night (with or without NVGs)
b. IFR (Simulated or actual IMC) or VFR
c. At or above authorized altitudes
d. Single-ship and/or multi-ship

044. Perform communications
a. Day or night (with or without NVGs)
b. IFR (Simulated or actual IMC) or VFR
c. At or above authorized altitudes
d. Single-ship and/or multi-ship

045. Perform navigation
a. Day or night (with or without NVGs)
b. IFR (Simulated or actual IMC) or VFR
c. At or above authorized altitudes
d. Single-ship and/or multi-ship

046. Enter, exit, and maneuver in a traffic pattern
a. Day or night (with or without NVGs)
b. IFR (Simulated or actual IMC) or VFR
c. At or above authorized altitudes
d. Single-ship and/or multi-ship

047. Assist in managing the fuel
a. Day or night (with or without NVGs)
b. IFR (Simulated or actual IMC) or VFR
c. At or above authorized altitudes
d. Single-ship and/or multi-ship

048. Perform normal approach
a. Prepared or unprepared surface
b. Day or night (with or without NVGs)
c. To a hover or the ground

049. Perform steep approach
a. Prepared or unprepared surface
b. Day or night (with or without NVGs)
c. To a hover or the ground

050. Perform shallow approach
a. Prepared or unprepared surface
b. Day or night (with or without NVGs)
c. To a hover or the ground

051. Perform roll-on landing
a. Prepared or unprepared surface
b. Day or night (with or without NVGs)
c. To a hover or the ground

052. Perform turning approach
a. Prepared or unprepared surface
b. Day or night (with or without NVGs)
c. To a hover or the ground

053. Identify approach conditions requiring a go-around
a. Prepared or unprepared surface
b. Day or night (with or without NVGs)
c. To a hover or the ground

054. Proceed direct to a NAVAID
a. Full or degraded instrument navigation systems

055. Perform VOR/DME fix-to-fix
a. Full or degraded instrument navigation systems

056. Perform VOR/DME arcing
a. Full or degraded instrument navigation systems

057. Perform instrument steep turns
a. Full or degraded instrument navigation systems

058. Perform unusual attitude recoveries
a. Full or degraded instrument navigation systems

059. Perform the procedures for two way radio failure
a. Full or degraded instrument navigation systems

060. Fly VOR/DME holding
a. Full or degraded instrument navigation systems

061. Fly VOR holding
a. Full or degraded instrument navigation systems

062. Fly procedure turn
a. Full or degraded instrument navigation systems

063. Fly VOR/DME approach
a. Full or degraded instrument navigation systems

064. Fly NDB approach
a. Full or degraded instrument navigation systems

065. Fly VOR approach
a. Full or degraded instrument navigation systems

066. Fly ILS approach
a. Full or degraded instrument navigation systems

067. Fly LOC or LOC/BC approach
a. Full or degraded instrument navigation systems

068. Fly PAR approach
a. Full or degraded instrument navigation systems

069. Fly circling approach
a. Full or degraded instrument navigation systems

070. Perform a missed approach/climb out
a. Full or degraded instrument navigation systems

071. Perform procedures for APU fire
a. Day or night (with or without NVGs)

072. Perform procedures for engine compartment fire
a. Day or night (with or without NVGs)

073. Perform procedures for emergency engine shutdown
a. Day or night (with or without NVGs)

074. Perform procedures for engine post shutdown fire
a. Day or night (with or without NVGs)

075. Perform inflight emergency procedures
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

076. Perform single-engine failure and explain single-engine considerations
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

077. Perform engine shutdown in flight
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

078. Perform engine restart in flight
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

079. Perform single-engine go around
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

080. Perform dual-engine failure
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

081. Perform tail rotor drive system failure
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

082. Perform straight-ahead practice autorotation
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

083. Perform 90-degree turning practice autorotation
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

084. Perform 180-degree turning practice autorotation
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

085. Perform Low Altitude practice autorotation
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

086. Perform loss of tail rotor control
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

087. Perform Engine Governor Control malfunctions
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

088. Perform engine fire in flight
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

089. Perform consecutive engine fires
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

090. State procedures for electrical fire
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

091. State procedures for smoke and fume elimination.
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

092. State procedures for lightning strike
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

093. Perform APU system malfunctions
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

094. Perform fuel system malfunctions
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

095. Perform engine compressor stall
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

096. Perform electrical system malfunctions
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

097. Perform hydraulic system malfunctions
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

098. Perform Autopilot failure/malfunctions
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

099. Perform engine oil system malfunction
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

100. Perform transmission malfunctions
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

101. Perform engine start malfunctions
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

102. Perform BOLDFACE items of emergency procedures
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)

103. Perform Search Operations
a. Day or night (with or without NVGs) 

104. Perform site evaluation
a. Day or night (with or without NVGs) 

105. Perform ridgeline approach
a. Day or night (with or without NVGs) 

106. Perform pinnacle approach
a. Day or night (with or without NVGs) 

107. Perform confined area operations
a. Day or night (with or without NVGs) 

108. Perform slope operations
a. Day or night (with or without NVGs) 

109. Respond to enroute ground based threats
a. Day or night (with or without NVGs) 
b. During all phases of flight (VMC/IMC, low level, in a hover, etc.)
c. Employ proper communications procedures
d. Properly ID ground-based threats
e. Respond to Infrared (IR) SAMs
f. respond to Optical / RADAR/AAA
g. Perform crew notification and updates
h. Employ proper tactics

110. Perform tactical takeoff
a. Day or night (with or without NVGs) 
b. Prepared or unprepared surface
c. Single-ship or formation.
d. As wing and as lead

111. Perform tactical navigation
a. Day or night (with or without NVGs) 
b. Single-ship or formation.
c. As wing and as lead
d. Nav Divert: tactical or nontactical environment

112. Avoid hostile weapon systems envelopes
a. Day or night (with or without NVGs) 
b. Single-ship or formation.
c. As wing and as lead

113. Arrive at target at TOT/ARCT or assist in managing time (if mission does not include TOT)
a. Day or night (with or without NVGs) 
b. Single-ship or formation.
c. As wing and as lead

114. Perform ridgeline crossing
a. Day or night (with or without NVGs) 
b. Single-ship or formation.
c. As wing and as lead

115. Perform Low Level / FENCE Checklists
a. Day or night (with or without NVGs) 
b. Single-ship or formation.
c. As wing and as lead

116. Fly low-level
a. Day or night (with or without NVGs) 
b. Single-ship or formation.
c. As wing and as lead
d. Over terrain or water (for fly lowlevel)

117. Perform terrain masking
a. Day or night (with or without NVGs) 
b. Single-ship or formation.
c. As wing and as lead

118. Perform survivor/LZ authentication
a. Day or night (with or without NVGs) 
b. Single-ship or formation.
c. As wing and as lead

119. Removed

120. Removed

121. Removed

122. Removed

123. Perform tactical approach to the ground. Describe brownout or whiteout operations.
a. Day or night (with or without NVGs) 
b. Single-ship or formation.
c. As wing and as lead
d. Prepared or unprepared surfaces

124. Perform staggered formation
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

125. Perform combat cruise formation
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

126. Perform fluid trail formation
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

127. Perform combat spread formation
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

128. Perform echelon formation
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

129. Perform lead change
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

130. Perform crossover
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

131. Perform Lost Wingman Procedures
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

132. Perform “Blind Wingman” procedures
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

133. Perform comm-out procedures
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

134. Perform straight ahead rejoin
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

135. Perform turning rejoin
a. Day or night (with or without NVGs) 
b. As lead or wingman
c. When wingman, flying both left and right of lead

136. Perform NVG cockpit preflight 
a. Single-ship or formation

137. Perform NVG malfunction procedures
a. Single-ship or formation
b. As lead or wingman

[bookmark: _Toc354129955]
Appendix E - G222 FLT System Requirements
1. [bookmark: _Toc354129956]System Requirements
The contractor shall design, build, and integrate a G222 FLT and options that meet the requirements as defined in this SOW and Appendix E (G222 FLT System Requirements). The FLT system shall include all system and support equipment, technical publications, any required ground support equipment (GSE), and spare parts to support the FLT and its GSE. The G222 FLT shall be delivered, initialized, and system verified.
[bookmark: _Toc354129957]Configuration Requirements
The G222 FLT shall have the same physical dimensions and loading operations as the ex-Italian Air Force (IAF) refurbished G222 Series 600/700 Medium Airlift Aircraft procured. The G222 shall include the mission systems required to configure the FLT for cargo, troop transport, airdrop, and aero-medical missions.
[bookmark: _Toc354129958]Loadmaster (LM) Critical Task List Training
The FLT shall perform LM training for preflight checklists and cargo loading.  Due to possible fuselage trainer configuration, the Government understands that some of the visual inspections cannot be fully accomplished.  However those that can (including but not limited to pre-flight of all electrical, hydraulic pressure, and anti-ice gauge readings) should function correctly per normal aircraft switch configurations.  The FLT shall provide for LM Critical Task List training to include: 
a. Before Exterior Inspection (Before Entering): Steps 1-6
b. In-flight Compartment: All
c. Exterior Inspection: All
d. Cargo Compartment Inspection: All
e. Power on Checklist (Primary) : All
f. Power on Checklist (Secondary) : All
g. Before Loading: All
h. After Loading: All
i. Offloading: All
j. Before Leaving Aircraft: All
k. Single Point Refueling: Panel/switches required to visually demonstrate procedure
[bookmark: _Toc354129959]Operational Requirements
The G222 FLT shall meet the following operational requirements:
(b) Cargo Loading Systems capability
a. Dual rail system to include aircraft rollers
b. Functioning ramp and door controls (flight deck and cargo compartment)
c. Fully functioning ramp and cargo door (manual and electric/hydraulic)
d. Functioning aircraft attitude variation system (jacking system)
e. Operable cargo winch assembly as found on the C-27 (come-along type)
f. One (1) set of auxiliary ground loading ramps
g. Cargo restraint equipment (floor/sidewall rings, chains and devices, 5K straps)
h. One each (2 pieces) each anti-tilt jacks
i. All airdrop material (static line retriever winch, cables, brackets, jump platform/air deflectors (all in one assembly), and red/green lights)
j. Aero-medical Evacuation Equipment (stanchions, litter straps, litter brackets)
(c) G222 aircraft standard configuration equipment installed in proper locations
a. Aircraft emergency and life support equipment
b. Oxygen regulators, masks and bottles installed, but not serviceable (For Training Use Only)
c. Fire Extinguishers (For Training Use Only)
d. Other standard G222 aircraft configuration life support equipment
(d) Cargo Compartment
a. Operable cargo compartment lighting system (both red and white)
b. Cargo compartment lighting switches operable throughout the aircraft
c. Operational warning/indicator lights
d. Operational interphone/public address system
e. Operational loadmaster panels
f. Operational doors, hatches and overhead escape hatches and pilot/co-pilot windows
g. Stanchions, seats and equipment for passenger seating configurations (all hardware)
h. Capability to manually extend gear and flaps (for cargo compartment instruction)
i. Source for G222 FLT to receive power from generator or ground power
j. Operable AC/DC aircraft power receptacles in cargo compartment
(e) Aircraft Flight Deck
a. All equipment required for preflight checks (In-flight Compartment/Power On) and those that interact with cargo compartment controls and operational
b. Operable ramp and door controls
c. Operable warning/indicator lights
d. Gauges and switches currently installed in the G222 aircraft
e. Operational lights and dimmers
f. Operational seats
[bookmark: _Toc354129960]Mission Requirements
[bookmark: _Toc354129961]Flight Deck
The Contractor shall provide the G222 FLT flight deck with the following capabilities.
(a) Operable pilot’s, copilot’s, and loadmaster (third aircrew) seats.
(b) Operational doors, hatches and overhead escape hatches and pilot/co-pilot windows
(c) All equipment required for preflight checks (In-flight Compartment/Power On) and those that interact with cargo compartment controls installed and operational
(d) Operable ramp and door controls
(e) Operable warning/indicator lights
(f) Gauges and switches currently installed in the G222 aircraft
(g) Operational lights and dimmers
[bookmark: _Toc354129962]Troop Seating
The contractor shall provide deployable troop seats with personnel restraint and installation hardware.  The contractor shall ensure the passenger seating is capable of carrying 44 troop personnel or 32 paratroopers at 20 inch seat belt spacing.
[bookmark: _Toc354129963]Aeromedical Transport Accommodations
The contractor shall provide aeromedical accommodations for 36 litters and a minimum of 3 medical attendants in accordance to the aeromedical transport mission.  The contractor shall identify and incorporate litter loading and configuring procedures into the appropriate technical manuals.
[bookmark: _Toc354129964]Cargo Handling System (CHS)
The contractor shall provide a CHS to handle various palletized and non-palletized loads.  The contractor shall identify and incorporate palletized cargo loading procedures into the appropriate technical manuals.  The contractor shall ensure the CHS is capable of easily configuring the cargo compartment between troop seating and cargo-carrying configurations.
[bookmark: _Toc354129965]Aircraft Interior/Exterior Paint Scheme, Markings, and Insignia  
The contractor shall paint the FLT in accordance with the applicable attachments.  The exterior aircraft markings shall be in both English. The interior cargo compartment markings will be in English. Selected interior compartment markings will be in English as per the G222 ANAAC aircraft configuration.
[bookmark: _Toc354129966]Corrosion Prevention and Control  
The contractor shall implement a Corrosion Prevention and Control Plan. The contractor shall ensure that all identified structural damage due to corrosion is repaired or damaged components replaced. 
[bookmark: _Toc354129967]
Appendix F – Visual Databases
1. [bookmark: _Toc354129968]Visual Databases
[bookmark: _Toc354129969]Terrain Databases
The geographic specific visual database shall include terrain elevation, main rivers/lakes, roads and railroads and other cultural features. The level of detail across the data base shall be balanced and optimized to match the image generator capabilities. For night vision simulation, the data bases shall include night vision attributes (colors and textures) in order to be switched between normal (day) and night vision view. It is desired for the FTDs to provide a Geo-specific visual database for the country of Afghanistan.  At a minimum, the FTD shall provide the visual databases listed below. The high detailed areas shall contain 3D objects, buildings, trees, and any other distinguishing structures. Airport environment shall include:

1. Lighted runway
2. Runway markings
3. Approach lights
4. VASI & PAPI lights
5. Obstacles as depicted on approach plates
6. Ground traffic
7. Tower beacon
8. Tower light gun signals

The Geo-specific visual database areas shall consist of a minimum a 25 Nautical Mile (NM) radius from center of the following Aerodromes.

G222 FTD aerodrome priority order:

1. OAKB Kabul AD 2.1-83 
2. OAKN Kandahar AD 2.1-112
3. OAMS Mazar-E Sharif AD 2.1-148
4. OAIX Bagram AD 2.1-1 
5. OAZI Bastion Airfield AD 2.1-17 
6. OAHR Herat AD 2.1-60
7. OASD Shindand AD 2.1-208
8. OATN Tereen/Tarin Kowt AD 2.1-216
9. OAFZ Feyzabad AD 2.1-51
10. OAJL Jalalabad AD 2.1-74
11. OACC Chakhcharan AD 2.1-28
12. OAFR Farah  AD 2.1-45
13. OPRN Benazir Bhutto International (Islamabad, Pakistan)
14. OAQN Qala-I-Naw AD 2.1-177
15. OASL Salerno AD 2.1-185
16. OASH Shank  AD 2.1-193 
17. OASA Sharana  AD 2.1-201
18. OADY Dwyer AD 2.1-37 
19. OAKS Khost/Chapman AD 2.1-126 
20. OAUZ Konduz AD 2.1-133 
21. OAMN Maimana AD 2.1-141
22. OAMY Mollayan AD 2.1-162 
23. OAQA Qalat AD 2.1-169  

Mi-17 FTD aerodrome priority order:

1. OAKB Kabul AD 2.1-83 
2. OAKN Kandahar AD 2.1-112
3. OAMS Mazar-E Sharif AD 2.1-148
4. OAIX Bagram AD 2.1-1 
5. OAHR Herat AD 2.1-60
6. OASD Shindand AD 2.1-208
7. OAJL Jalalabad AD 2.1-74
8. OASH Shank  AD 2.1-193 
9. OASA Sharana  AD 2.1-201
10. OAQN Qala-I-Naw AD 2.1-177
11. OACC Chakhcharan AD 2.1-28
12. OASL Salerno AD 2.1-185
13. OAKS Khost/Chapman AD 2.1-126 
14. OAUZ Konduz AD 2.1-133
15. OAZI Bastion Airfield AD 2.1-17 
16. OATN Tereen/Tarin Kowt AD 2.1-216
17. OAFZ Feyzabad AD 2.1-51
18. OAFR Farah  AD 2.1-45
19. OADY Dwyer AD 2.1-37  
20. OAMN Maimana AD 2.1-141
21. OAMY Mollayan AD 2.1-162 
22. OAQA Qalat AD 2.1-169

The BATD shall have at a minimum the following Aerodromes:

1. OAKB Kabul AD 2.1-83 
2. OAKN Kandahar AD 2.1-112

[bookmark: _Toc259535611][bookmark: _Toc354129970]Moving Models, Ownship, and Entities Simulation
The FTDs and BATD Training Systems shall provide specific moving models and special effects. The Training Systems shall provide entities for combat training missions.  The generated entities shall be shown on the “outside” display providing a “tactical” environment for the trainees. The FTDs and BATD Training Systems shall provide an ownship model. The systems shall provide a translucent rotor disk for the ownship rotors or propellers. 
The Mi-17 FTD shall display an expanding concentric rotor wash on the ground or water below the ownship. The visual effect of brownout conditions shall be simulated for ownship and other aircraft within the visual range. Separate effects shall be provided to simulate brownout due to either blowing sand or blowing dust in the out the window scene (OTW) or NVG.
The Training Systems shall provide the weapon animation special effects for ground to air weaponry, air to ground weaponry, weapon fire effects, tracers, and weapon impact, and detonation effects.

The Systems shall have the following ground models:

1. SA-2,
2. SA-3
3. SA-5
4. SA-6
5. SA-7/14
6. SA-8
7. SA-9
8. SA-11
9. SA-13
10. SA-15
11. SA-16/18 
12. 2s6
13. zsu-23/4
14. 7.62mm (SA)
15. RPG
16. 14.5mm Towed AAA
17. 37mm Towed AAA
18. 57mm Towed AAA

The Systems shall have the following air models:

1. An-32
2. An-12
3. Il-76
4. Mi-17
5. C-27
6. L-39
7. C-208
8. A-10
9. C-130
10. C-160
11. C-17
12. F-15
13. F-16
14. F-18
15. Mig-21
16. Mig-23/27
17. Mig-29
18. Mi-24/35
19. Su-25
20. Commercial Airliner (707-type)
21. F-3
22. UH-60
23. AH-64
24. Euro Tiger
25. Euro Puma
26. Euro Gazelle



[bookmark: _Toc354129971]Appendix G – Mi-17 FTD System Requirements (Option)
Mi-17 FTD Shindand Delivery
1. [bookmark: _Toc354129972]System Requirements
The contractor shall design, build, and integrate the option Mi-17 FTD that meets the requirements as defined in this SOW, Appendix C (Mi-17 FTD System Requirements), and Appendix D (Mi-17 Training Task List).  The Mi-17 FTD shall meet, at a minimum, FAA Level 5 FTD requirements as determined by the Code of Federal Regulations (CFR) Title 14 Part 60. The process for obtaining the actual written FAA certification is not required; however the requirements for such certification must be met and demonstrated prior to acceptance. 
The option Mi-17 FTD, Training, and Spares (CLINs 0018, 0019, and 0020) shall be delivered to Shindand.
[bookmark: _Toc354129973]Configuration Requirements
The option Mi-17 FTD physical height shall be limited to 4.3 meters (14.1 feet).
[bookmark: _Toc354129974]Technical Review
The contractor shall participate in a single formal Critical Design Review (CDR) at the contractor’s facility for the option Mi-17 FTD.  This meeting is designed to be an official discussion of the design change.  Other design reviews are not required. The contractor shall have all necessary personnel for the program in attendance.  The contractor shall record meeting minutes and distribute them to the Government. The location of option Mi-17 FTD CDR shall be mutually agreed upon.



[bookmark: _Toc354129975]Appendix H – Mi-17 V5 Cockpit Procedures Trainer (CPT)

1. [bookmark: _Toc354129976]System Requirements
The contractor shall manufacture, install, validate, and deliver one Commercial Off-The-Shelf (COTS) Mi-17 V5 Cockpit Procedures Trainer (CPT) in accordance with Aeronautical Systems Engineering (ASE) Specification Document No. 267800101. Contractor shall deliver the CPT to the Government provided/designated facility. 
[bookmark: _Toc354129977]Power Supply
Contractor shall provide the appropriate Uninterrupted Power Supply (UPS) and power filters to insure clean continuous power to the CPT for use on a 220 volt/50 Hz power system.
[bookmark: _Toc354129978]Spare Parts
Contractor shall provide an integrated spare parts package adequate to support the CPT for a period on one year.  A recommended consolidated spare parts list (to include projected consumables) shall be provided to the Government for approval (CDRL C-0002).  The appropriate spare parts will be provided with the delivered CPT.  Contractor will replenish, at contractor expense, all warranted parts used from the spare parts package during the first year.
[bookmark: _Toc354129979]Training
Contractor shall provide a minimum of 10 hours of operator and maintenance training on the delivered CPT.  Training shall include all aspects of the operation and maintenance of the CPT. 
[bookmark: _Toc354129980]Shipping
Contractor shall ship the CPT and associated spare parts (Best Commercial Practice for Overseas Shipment) at contractor expense to Shindand, Afghanistan via commercial transportation.  The purchase of insurance for the CPT is required and will be the responsibility of the contractor and treated as part of the total shipping cost.
[bookmark: _Toc354129981]Testing, Installation, and Validation
Contractor will assist in the Government in-plant acceptance test of the CPT at the contractor’s facility using the Mi-17 V5 CPT Test Procedures (CDRL A001). Upon delivery at Shindand, Afghanistan, contractor shall install and check out the functionality of the CPT in preparation for the Government on-site acceptance test (SAT). Contractor shall assist Government test personnel with the final on-site Government acceptance test using an abbreviated subset of the Mi-17 V5 Test Procedures (CDRL A001).
[bookmark: _Toc354129982]Commercial Documentation
Contractor shall provide all commercial documentation associated with the CPT to include all vendor documentation provided with the purchase of each component (CDRL C-0001).
[bookmark: _Toc354129983]Warranty
Contractor shall provide a one year “bumper to bumper” warranty on the CPT.


[bookmark: _Toc354129984]Appendix I - ANASOC SMW Mi-17 V5 FTD and CPT
Afghanistan National Army Special Operations Command (ANASOC)
Special Mission Wing (SMW) Delivery
1. [bookmark: _Toc354129985]Mi-17 V5 FTD System Requirements
The contractor shall manufacture, install, validate, and deliver a SMW Mi-17 V5 FTD that meets the requirements as defined in this SOW, Appendix C (Mi-17 FTD System Requirements), and Appendix D (Mi-17 Training Task List).  The SMW Mi-17 FTD shall meet, at a minimum, FAA Level 5 FTD requirements as determined by the Code of Federal Regulations (CFR) Title 14 Part 60. The process for obtaining the actual written FAA certification is not required; however the requirements for such certification must be met and demonstrated prior to acceptance.
The SMW Mi-17 FTD shall meet the Non-Standard Rotary Wing Aircraft (NSRWA) Mi-17 V5 Cockpit Modification Program aircraft configuration as described in the GFI Technical Instructions (TI). The SMW Mi-17 V5 FTD shall include associated spares and training as outlined in this SOW.
1. [bookmark: _Toc354129986]Mi-17 V5 CPT System Requirements
The contractor shall manufacture, install, validate, and deliver one Mi-17 V5 Cockpit Procedures Trainer (CPT) in accordance with Aeronautical Systems Engineering (ASE) Specification Document No. 267800101.  The contractor shall meet the all CPT requirements as defined in this SOW.
[bookmark: _Toc354129987]Technical Reviews
The contractor shall participate in a single formal Preliminary Design Review (PDR) and Critical Design Review (CDR) at the contractor’s facility for the SMW Mi-17 V5 FTD and CPT.  The meetings are designed to be an official discussion of the design change.  Other design reviews are not required. The contractor shall have all necessary personnel for the program in attendance.  The contractor shall record meeting minutes and distribute them to the Government. The location of SMW Mi-17 FTD and CPT design reviews shall be mutually agreed upon.
[bookmark: _Toc354129988]Visual Databases
The contractor shall deliver with the SMW Mi-17 V5 FTD and CPT the visual databases, moving models, and special effects defined in this SOW, Appendix F (Visual Databases). The contractor shall also deliver a rotary wing resolution Fort Rucker, Alabama, visual database and correlated database products. The database shall have a 100 Nautical Mile radius from the center of Fort Rucker. The Fort Rucker will have all the database attributes as outlined in Appendix F (Visual Databases).
[bookmark: _Toc354129989]Spare Parts
Contractor shall provide an integrated spare parts package adequate to support the SMW Mi-17 V5 FTD and CPT for a period on one year.  A recommended consolidated spare parts list (to include projected consumables) shall be provided to the Government for approval.  The appropriate spare parts will be provided with the delivered Mi-17 V5 FTD and CPT.  Contractor will replenish, at contractor expense, all warranted parts used from the spare parts package during the first year.
[bookmark: _Toc354129990]Training
Contractor shall provide a minimum of 40 hours of operator and maintenance training on the delivered Mi-17 V5 FTD and CPT.  Training shall include all aspects of the operation and maintenance of the Mi-17 V5 FTD and CPT. 
[bookmark: _Toc354129991]Testing, Installation, and Validation
Contractor will assist in the Government Factory Acceptance Test (FAT) of the Mi-17 V5 FTD and CPT at the contractor’s facility using the government approved Test Procedures. Contractor shall install and check out the functionality of the Mi-17 V5 FTD and CPT in preparation for the Government Site Acceptance test (SAT). Contractor shall assist Government test personnel with the final on-site Government acceptance test using an abbreviated subset of the Mi-17 V5 FTD and CPT Test Procedures.

