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1.0
SCOPE

This document contains technical specifications for the C‑141 Aircrew Training System (ATS).

1.1
Identification 

The total system effort includes: curriculum and courseware modifications/development for the crewmembers, Maintenance Engine Run (MER).  The total effort includes: Operation, Maintenance and Support (OM&S) services; visual database generation; software, hardware, firmware and courseware modification/development; operation and support of the Training System Support Center (TSSCError! No bookmark name given.), and the Training Management System (TMS).  Conduct of instruction, logistics support services, and development/modification of certain technical documentation are also required.

1.2
System Overview 

1.2.1
C‑141 Aircrew Training System (ATS)

The C‑141 ATS shall provide the full range of aircrew training for aircrew qualification levels organized and sequenced into five training continua.  The continua include training for pilots, navigators, flight engineers, loadmasters and C‑141 MER personnel training.  The qualification levels within each training continuum reflects the progression of crew member training from entry status through upgrade to instructor and/or flight examiner, with various intermediate qualification requirements.  A crew member point of entry into a continuum is dependent on previous experience and training, current crew qualification, and currency status.  Qualification levels are defined by the Master Task List (MTL) standard and Evaluation Standard Documents (ESD).  Performance requirements for the ATS are also established within this document.  The C‑141 ATS shall be adequate to guarantee the specified student throughput and the appropriate qualification level for each crew member based on an Air Force (AF) conducted evaluation while maintaining a 95 percent device availability.

2.0
APPLICABLE DOCUMENTS 

2.1
Government Documents

The following documents are applicable to the extent specified herein.
Technical Orders

TO 1C‑141B-1
Flight Manual, 16 Jan 98

TO 1C‑141B-1-1
Appendix Performance Data, 26 Mar 82

Change 8, 28 Jun 94

IS-7, 18 Feb 98

TO 1C‑141B-5
Basic Weight Check Lists and Loading Data, 1 Oct 91

TO 1C‑141B-9
Loading Instructions 15 Jan 94, Change 3, 31 Aug 98

TO 1C‑1-31
C‑141 Flight Crew Air Refueling Procedures, 1 Jan 89

Change 7, 15 May 98

Standards

MIL-STD-882C
System Safety Program Requirements, 19 Jan 93

Other Documents

FAA AC120-40A
Federal Aviation Administration (FAA) Advisory Circular (AC): Airplane Simulator and Visual System Evaluation

C-141 TMS-SS
Training Management System Segment Specification,  5 Feb 2001

C-141 TSSC-SS Revision A
Training System Support Center Segment Specification, 15 Aug 92

C-141 WST-SS
Weapon System Training Segment Specification, 2 Jan 1992

Guidance Documents

MIL-STD-1472C
Human Engineering Design Criteria for Military Systems, Equipment, and Facilities, 14 Mary 89

AFI 11-2C-141V3
C-141 Operations Procedures 

MIL-STD-1800
Human Engineering Performance Requirements for Systems

MIL-STD-1801
User/Computer Interface

ASTM D3951-82
American Society for Testing and Materials

CFR Title 21
Code of Federal Regulations (CFR) TITLE 21, Chapter 1, Subchapter J, Part 1020, 1 Apr 99

AFH 36-2235
Information for Designers of Instructional Systems

AFM 36-2234
Instructional System Development

3.0
SYSTEM REQUIREMENTS 

3.1
ATS System Performance Requirements

3.1.1
Training Missions 

The C‑141 ATS shall provide training for missions as described in sections 3.1.1.1 through 3.1.1.5.  Training provided by the C‑141 ATS shall emphasize Crew Resource Management (CRM) and instruction to successfully accomplish the tasks with respect to the training requirements described for each mission.

3.1.1.1
Local Scenario for Airland Operations 

The scenario concentrates on Instrument Flight Rules (IFRError! Bookmark not defined.) and Visual Flight Rules (VFR) takeoffs and landings, Tactical Arrival Approach/Departure  (TAA/D) scenarios and approaches within the local training area (local training is defined as those airfields within a 200 nm radius of the home base).  Instrument Landing System (ILS) approaches are flown to Category (CAT) II ILS minimum.  Normal mission duration shall be 4 hours.

3.1.1.2
Local Scenario for Air Refueling/Airland Operations 

Aerial refueling training are conducted along designated aerial refueling tracks.  The typical scenario includes navigation to the initial point rendezvous with one or more KC‑135 or KC‑10 aircraft tankers, closure from one mile to the pre-contact position, practice wet and dry contacts with tanker Autopilot on and off.  Final separation after all contact practice is completed, is usually a practice emergency breakaway.  Normal mission duration shall be 4-6 hours.

3.1.1.3
Airland Mission 

A typical Airland mission for the C‑141 involves flight planning (international and Continental United States), aircraft loading, standard instrument or threat avoidance departures, high level cruise, low level routes, instrument or threat avoidance approaches and landings.  Normally mission length shall not exceed a 16-hour crew duty day for a basic crew, or exceed a 24-hour crew day for an augmented crew; AFI 11-2C-141V3 governs crew day length.

3.1.1.4
Air Refueling/Airland Mission 

This is an Airland mission with an aerial refueling enroute.  The typical mission sequence requires flight planning along an altitude reservation (ALTRVError! No bookmark name given.), international flight planning after the ALTRV, departure rendezvous with one or more tanker aircraft, precontact, fuel onload, continuation to an overseas destination and an instrument approach landing.  Mission durations shall be the same as for the international Airland mission.

3.1.1.5
Airdrop/Air Refueling Mission 

This mission is conducted along designated routes.  The typical scenario (formation or single ship) includes mission planning (route preparation/analysis), briefings, load rigging and inspection, takeoff and navigation to a low level route segment, airdrop and recovery to an airfield.  Elements of Airland and/or air refueling missions may be incorporated into the scenario.

3.1.2
ATS Requirements 

The C‑141 ATS shall be based on individualized instruction and proficiency advancement.  The system shall provide all course materials required to support the contractor-provided ground training, AF conducted flight training and any secondary/in-unit upgrade training. 

3.1.2.1
Guaranteed Student Qualification 

The ATS shall provide qualified C‑141 aircrew and maintenance engine run personnel, provide for maintenance and upgrade qualification training levels that assures their progression throughout all qualification continuums; i.e., from initial qualification through flight examiner to include continuation and upgrade training.  The system allows instructors to confirm each crewmember and MER personnel has demonstrated proficiency, meets all knowledge and performance standards for the appropriate qualification level, prior to releasing them for their next phase of training.  An aircrew member’s inability to achieve, progress or maintain mission qualification level is documented in a training record or on an AF evaluation form.  The aircrew member shall be remediated by the contractor (if requested by the Air Force) as required until deemed qualified by an Air Force evaluator.  Remediation shall not impair normal throughput and shall be at no additional cost to the AF.  The determination of whether or not the student meets standards rests with the AF and not subject to dispute under the contracts disputes clause.

3.1.3
C‑141 ATS Training Components

3.1.3.1
Weapon System Trainer (WST) 

3.1.3.1.1
B-Model WST

The Flight Simulators or WSTs shall be maintained ensuring configuration and performance for ground and flight operations match the actual configuration and performance of the C‑141B aircraft in accordance with FAA Phase II requirements (reference Appendix 1) and the B-Model Product Baseline.  The WST shall also be available for use in MER training.

3.1.3.1.2
C‑Model WST

The Flight Simulators or WSTs shall be maintained ensuring configuration and performance for ground and flight operations match the actual configuration and performance of the C‑141C aircraft in accordance with FAA Phase II requirements (reference Appendix 1) and the C‑Model Product Baseline.  The WST shall also be available for use in MER training.

3.1.3.2
Cockpit Procedures Trainer (CPT) 

3.1.3.2.1
B-Model CPT

The B-Model CPTs shall be maintained and configured to reflect the cockpit of the C‑141B aircraft.    Instruments, controls, and indicators will be identical in appearance and function to the baseline aircraft.  The CPT shall be used to provide training for the pilot, copilot, navigator and flight engineer in the following areas: familiarization, system operation, ground operations, normal checklist operation and selected emergency procedures.  MER training shall be accomplished in the CPT, unless available WST time exists and its use is agreed upon by the Site Management and PO/QAR. 

3.1.3.2.2
C‑Model Cockpit Procedural Training (CPT)

The C‑Model CPTs shall be maintained.  The CPTs are not configured to the C‑141C- aircraft.  The GPSENS modification was not incorporated into the CPT.  The CPT’s have limited functionality for the AWFCS and TCAS/TAWS modification.  The CPT shall be used to provide training as approved by SIMCERT.  (Note: The CPTs are being modified by FSSC.  The CPTs are located at Memphis, March and WPAFB.  The WPAFB and March CPTs are presently in service and are being used for Maintenance Engine Run (MER) training.) 

3.1.3.3
Computer Based Training (CBT) Station

All CBT workstations shall be maintained to ensure adequate workstations are available to meet all computer-based training requirements.  The contractor shall track workstations not available for training due to maintenance breakdowns for each site.  
3.1.4
C‑141 ATS Characteristics 

The C‑141 ATS shall operate in independent or integrated crew modes of training to the extent necessary to satisfy initial, continuation, upgrade, and mission training as described in this document.

3.1.4.1
Performance Characteristics 

The C‑141 ATS shall fully and functionally interface academic, training device, and aircraft training to form an integrated C‑141 curriculum for each course, and when operated satisfy the following requirements:

a.
The training system shall employ mission-oriented simulator, CRM, and TAA/D mission training techniques.

b.
The training system shall ensure continuity and order exists within subject matter taught by academics, practiced in training devices, and flown in corresponding mission aircraft.

c.
The training system shall require students to demonstrate their comprehension, retention, and task proficiency in controlled, realistic practice situations for normal, abnormal, and emergency situations.

d.
The training system shall ensure retention, comprehension and performance are evaluated against well-defined and measurable training objectives.  Any objectives requiring subjective evaluation shall be accompanied by sufficient procedures to ensure an adequate evaluation.  In addition, success criteria shall be provided to adequately measure and assess student achievement and accomplishment of the objective.

e.
The training system shall progressively confirm that the student is attaining the knowledge, skills and task performance necessary to meet the guaranteed aircrew qualification levels.  Methods of evaluating student performance and diagnosing deficiencies shall include objectives, tests, evaluation standards, training missions and exercises, procedures, policies, and evaluation guides.  Student evaluations shall be sufficient to diagnose deficiencies and prescribe proper remedial instruction.

f.
The training system shall optimize the available training time in addition to meeting the requirements of overall system availability.  Training elements such as instructional delivery time, study, preparation, and planning skills practice and feedback shall be combined into efficient units of instruction.

g.
Formal school training shall be competency self-paced, proficiency based, mastery or criterion referenced, and shall be incorporated into all courses requiring guaranteed student performance.

h.
Training courses, lesson exercises and evaluation instruments shall be built on an existing foundation of student knowledge and skills acquired from prerequisite training courses.  Individual differences shall be considered during instructional design.

i.
The training shall ensure content standardization for any cross-course or cross-crew position utilization, as well as from qualification courses to recurring/continuation ground training.

j.
The training system shall capitalize on the unique training capabilities of simulation devices by incorporating time task prioritization exercises, safety-of-flight, CRM, and mission qualification preparation prior to performance and/or evaluation in the aircraft.

k.
Training events shall be organized and referenced to maximize retention and minimize loss of proficiency between exercises, especially when mastery (i.e., a stable level of demonstrated performance) has not been confirmed or when transition from training device to aircraft is required.

l.
The training system shall ensure all student-training materials are adequate to achieve the qualification levels described herein.  The ATS includes lesson plans, instructor guides, classroom mechanical training aids, and any other applicable material to support AF conducted ATS training (ground aircraft).

m.
Training equipment, media, and learning centers shall be available for individual study and practice when not required for scheduled instruction.

n.
The training system shall provide for the effective use of instructional features in training devices.

o.
The training system shall respond to changes in aircraft operational and safety supplements, regulations, interim message changes, and HQ AMC messages.  Actual training provided shall be modified IAW courseware support T.O. 1C‑141 Series.

p.
The training system shall include the capability for student flight examiners to practice and refine the use of evaluation standards, criteria, and techniques on representative students.

q.
The training system shall include the necessary academic courseware for conducting aerial refueling training on the AF owned refueling part-task trainer.  This AF conducted training shall include receiver training for copilot, pilot, and instructor pilot in aerial refueling from both KC‑10 and KC‑135 tanker aircraft.

r.
Training provided by the ATS shall include a mix of ground based and aircraft instruction.  

3.1.4.2
System Capability Relationships 

3.1.4.2.1
Compliance to Training System Requirements 

The ATS shall substantiate new or modified component by the appropriate task and media analyses, functional/subfunctional analyses and resultant allocation of requirements as determined by the ISD processes within AFH 36-2235 and AFM 36-2234.  Resultant system/subsystem components shall be traceable from the various analyses from which they were derived to the training requirements which they were designed to fulfill.  Major interfaces between system level components shall be designed for compatibility, uniformity and correlation with subsystem level components.

3.1.4.2.2
Traceability to Training Requirements 

The C‑141 ATS shall be maintained with the computerized capability to trace and track the final system configuration baselines back to training requirements of the C‑141 aircraft.  The baseline shall include all hardware, software, firmware, databases, missions, and courseware elements and shall consist of all discrete requirements necessary to generate system components with specific training characteristics. 

3.1.4.4
Physical Characteristics

Physical characteristics of any new or modified components of the C‑141 ATS shall be compatible with all other elements.

3.1.4.5
Expansion Capability

a.
The C‑141 ATS shall provide the capacity to enable the entire training system to accommodate changing student throughput requirements, government use time and proficiency training throughout the planned operational life of the system. 
b.
The ATS shall accommodate additional training without a redesign (if requested and funded by the AF).  These additional training capabilities shall include increasing beyond training throughput ranges, and limited mission rehearsal capability. 
c.
The C‑141 ATS shall provide the capability to adjust or expand the operating hours between bases and shift locations should AF requirements dictate.  The ATS shall ensure that sites continue operation and expand as necessary should the planned C‑141 drawdown and resulting decrease in student throughout, as forecasted, be delayed.  Similarly, if a C‑141 ATS site is de-activated, or a new site is activated, the contractor shall provide the capability to relocate to another site as requested by the AF.
3.1.4.6
Characteristics of Subordinate Elements  

3.1.4.6.1
Academic Media  

The ATS shall maintain, update and provide courseware for instruction and testing in academic media for all C‑141 crewmembers and MER personnel.  Courseware shall be presented/delivered in both instructor-based and self-paced formats, to include seminars, workshops, CBT, PowerPoint( slides, workbooks, and student preparation materials contained in the student guide.  The content of the academic media shall reflect the equipment, operation, and mission of the C‑141 aircraft.  Academic media shall consist of one of the following instructional events.

a.
Instructor-Led Seminar.  An instructor-presented and paced seminar that shall allow for real-time interaction between the instructor and students.  This shall include discussions of interpersonal skills issues involving aircrew coordination and judgment aspects of aircraft command and combat aircrew training.  The seminar shall be supported with lecture guides and appropriate evaluation instruments and may include the use of whiteboards, models, or overhead projectors.

b.
Instructor-Led Workshop.  An instructor-guided workshop that shall involve student completion of load plans, flight plans, and other computational or form completion exercises using a specified scenario.  The instructor shall evaluate student performance at predefined steps in the process, provide immediate feedback and remediation, and permit the student to integrate procedures from earlier CBT lessons.

c.
Student Workbook.  An illustrated text, provided in two distinct categories.  One category shall be textual in nature and designed for memory-oriented behaviors; and the second category shall address use-oriented behaviors and be, for the most part, computational.  The workbook shall be designed for use in self-paced instruction or in instructor-led workshops.  The workbook shall provide for take-home reference and conserve the use of more expensive media.  Workbooks shall be designed to be used for self-study and in conjunction with other courseware, including CBT lessons, device sessions, and training flights.

d.
Self-Paced Instruction and Testing.  Provides instruction and testing on cognitive and procedural objectives via tutorial, simulation, and part-task procedural training lessons.  The CBT workstations shall provide a high-resolution color monitor for the presentation of video images from interactive video disc and from computer graphics.  Lesson material shall be customized automatically to student needs based on performance in previous lessons and within the current CBT lesson.  Self-paced instruction and testing using the CBT system shall enable the student to proceed within and between lessons based on student performance as measured against the behaviorally-stated objectives.  Alternative instruction or instructor-based remediation shall be prescribed based on these measures.  Other self-paced instruction modes shall include training via workbooks and PowerPoint( lessons.

e.
WST.  Training objectives assigned for instruction, testing, and evaluation in the WST shall utilize the advanced instructional capabilities of the WST to emphasize the integration of part-task performances into procedures and single-crew tasks into multi-crew coordinated missions.  Courseware for WST training shall be provided for all C‑141 crewmembers and MER personnel. For student preparation for WST sessions, courseware in the student guide shall include an overview of the training session, training objectives, workbook material, and reading references.  

f.
Aircraft.  Training objectives assigned for instruction, testing, and evaluation in the aircraft shall emphasize the integration of part-task performances into procedures and single-crew tasks into multi-crew coordinated missions as well as mission-oriented training, TAA/D, and CRM, as appropriate to the qualification level of the student.  Courseware for flight training shall be provided for all C‑141 crew members.  Courseware shall prepare the student for flight and ground aircraft training.  Courseware shall include an overview of the training mission, training objectives, workbook material, and reading references, all contained in student and instructor guides.

g.
Evaluations.  Courseware shall include tests and evaluation forms for use by the instructors in instructor-based training, ATD sessions, and training flights to progressively measure the performance of crewmembers and MER personnel in relationship to specified qualification levels.  The contractor’s instructors shall use these evaluations to identify students experiencing learning difficulty and requiring remediation.

3.1.4.6.2
Courseware 

The courseware shall provide a means by which C‑141 aircrew members and MER personnel reach the required qualification levels.  Each crewmember and MER specialist shall have satisfactorily completed an end-of-course evaluation which shall be provided as a part of the courseware prior to releasing the student for an AF conducted evaluation.  Courseware shall include lesson plans, seminar facilitator guides, workbooks, tests, and evaluation forms for use by ATS contractor instructors in instructor-based sessions to include seminars and workshops.  C‑141 ATS courseware shall provide instruction, testing, and evaluation to the C‑141 aircrew member and MER personnel in the following self-paced and instructor-delivered modes.  All C‑141 courseware shall include objective measures of student performance.  Courseware for a given course and continua shall prepare the student for the qualifications levels defined.

a.
Instructor Guides delivered in printed format containing course overview materials, lesson plans, and lesson scenarios for use by AF and contractor instructors. 

b.
Student Guides delivered in printed format which contain course overview material, study guides for individual lessons, workbooks, and study reference lists for use in both instructor-bases and self-paced instruction.

c.
CBT Lessons and Tests delivered in the form of electronic computer software files, videodiscs, and printed materials (contained in the student guide) for self-paced instruction.

d.


Evaluation Forms shall be delivered electronically for conducting operational evaluation and AF instructor critique and evaluation of student performance in PTTs, WSTs, and ground and flight training in the C‑141 aircraft.

e.
The Air Force Approved Syllabi shall be maintained and delivered in electronic format. 

3.1.4.6.3
Instructor Training Materials 

Instructors shall be provided with instructor guides for academic training to include course overviews, lesson plans, outlines, scenarios training objectives, discussion guides, workbook materials, tests, and evaluation forms for each course.  The instructor guides shall be used; by both AF and ATS contractor instructors; during ground and flight training, ATD sessions, and resource requirements as required by individual instructor-led seminars and workshops.  Device training scenarios shall include briefing outlines, training objectives, and device setup and operation requirements to accomplish the desired training.  The ATS contractor shall maintain standardized courseware instruction across multiple instructors and training sites.  In addition, the instructor guide shall contain an abbreviated device operator’s manual for instructor use.

3.1.4.6.3.1
AF Flight Instructor and Flight Examiner Materials

Courseware shall include instructor and flight examiner materials for use in flight training, ground aircraft training sessions, AF-conducted ATD sessions, and ARPTT sessions.  This shall include flight training and ATD scenarios and ARPTT lesson plans in the instructor guide and evaluation forms for AF instructor and evaluation use.  ATD, ARPTT and flight training scenarios shall include briefing outlines, training objectives, minimum mission requirements, and setup and operation requirements to accomplish the desired training.  In addition, the instructor guide shall contain an abbreviated simulator operator's manual for instructor use.

3.1.5
Training System Support Center (TSSC) 

The TSSC shall be the master repository for all documentation/data that describes the hardware, software (including computer databases), firmware, and courseware baselines for the ATS baselines.  The C‑141 TSSC Segment Specification defines the following TSSC functional responsibilities:

a.
Configuration Management Functions 

b.
Software/Hardware Support Functions 

c.
Visual Data Base Generation Functions

d.
Data Functions

e.
Inventory Control Functions

f.
Master Library Functions

g.
Courseware Support Functions

h.
Maintenance Data Collection Function 

3.1.5.1
Training Management System (TMS) 

The TMS shall provide student management and training management at each site, and facilitate efficient scheduling of students and training resources, performance evaluation, and tracking of deficiencies for all C‑141 aircrew members and MER personnel.  The TMS shall identify deficiencies, alerting the instructor to needs for student remediation and for scheduling of training sessions and resources.  Remote TMS units shall be maintained at the existing sites and established at each new training site for management of local training.  All data from the remote sites shall be available for government review at the TSSC and current to within 24 hours.  The main TMS installation shall be established at the Training System Support Center (TSSC) for the coordination of TMS operation at all training sites to include the formal school and evaluation of C‑141 ATS operations.  The C‑141 TMS Segment Specification defines the following TMS functional responsibilities:

a.
Access and security

b.
Student management and performance reporting

c.
Scheduling and site management 

d.
Courseware and ATS evaluation

e.
Report Capability

f.
TMS database

3.2 Design and Construction  

3.2.1
Materials 

The design, modification, replacement, or construction of the components of the C‑141 ATS shall be based upon best commercial practices consistent with the operating life, anticipated usage, reliability, maintainability, and safety considerations.

3.2.2
Electromagnetic Radiation 

The C‑141 ATS shall meet the requirements for ionizing radiation emitting products of CFR Title 21, Chapter 1, Subchapter J, Part 1020.  New and modified ATS components shall be compatible with themselves, any other equipment in the same facility, and with the electromagnetic environment at the sites.

3.2.3
Nameplates and Product Marking 

Nameplates and product marking shall be accomplished in accordance with best commercial practices and safety standards.

3.2.4
Workmanship  

Manufactured parts shall be of a consistent quality and free of defects that could render the part or equipment unsatisfactory for the purpose intended.

3.2.5
Interchangeability 

All new parts, subassemblies, LRUs, cards, etc. having the same part number shall be completely interchangeable (e.g. mechanical realignment or adjustment will not be required).
3.2.6
Safety 

The C‑141 ATS modifications shall conform to the requirements of MIL-STD-882C to minimize and control safety hazards to personnel and equipment during use or maintenance of the equipment.  The following are the minimum safety standards and practices which shall be observed for the C‑141 ATS:
a.
Hazardous Materials.  Materials used in the modification, maintenance or operation of the C‑141 ATS shall not support the propagation of flame.  Restricted materials (listed in paragraph 3.2.6.1) shall not be incorporated into hardware modifications, contained in delivered equipment (including COTS), or used during ATS maintenance or operations.

b.
Fire Detection.  Existing fire detection devices and systems shall not be disconnected, blocked, modified, restricted, or otherwise disabled or impaired during the life of the contract without prior written AF approval.

c.
Fire Alarm.  Existing fire alarm devices, systems, and interconnectivities shall not be disconnected, blocked, modified, restricted, or otherwise disabled or impaired during the life of the contract without prior written AF approval.

d.
Facility Fire Control Interface.  Existing facility fire control interface shall not be disconnected, modified, or otherwise disabled or impaired during the life of the contract without prior written AF approval.  A strobe light shall be mounted to the rear wall of the WST and connected to the building fire alarm system.

e.
Overheat Sensing.  Existing overheat sensing devices and systems shall not be disconnected, blocked, modified, restricted, or otherwise disabled or impaired during the life of the contract without prior written AF approval.

f.
Fire Stop Sealing.  Existing fire stop seals shall not be removed or modified (except for temporary removal to route new cables or hoses if required) during the life of the contract without prior written AF approval.

g.
Emergency Power Off.  Existing emergency power off devices and systems shall not be disconnected, modified, or otherwise disabled or impaired during the life of the contract without prior written AF approval.

h.
Emergency Off Switches.  Existing emergency off switches shall not be disconnected, modified, or otherwise disabled or impaired during the life of the contract without prior written AF approval.

i.
Maintenance/Safety Intercom.  Existing intercom devices and systems shall not be disconnected, blocked, modified, restricted, or otherwise disabled or impaired during the life of the contract without prior written AF approval.

j.
Safety and Emergency Lighting.  Existing safety and emergency lighting devices and systems shall not be disconnected, blocked, modified, restricted, or otherwise disabled or impaired during the life of the contract without prior written AF approval.

k.

Hazardous Noise Levels.  Modifications made to the ATS or the training devices shall not increase existing hazardous noise levels.  For newly activated sites, the sound level and exposure time in all areas of instructor and student stations and simulator bay areas shall be held below the values calculated from the following equation:

T = 16 / 2 (L-80)/4
Where:
T = Duration of total daily exposure in hours


L = Noise level in dBA

l. 
Speech Interference Noise Level.  Modifications made to the ATS or the training devices shall not increase existing noise levels.  For newly activated sites, the noise level at student and instructor stations shall not exceed the articulation index (AI) of 0.7, where the AI is determined by the octave band method except for simulated aircraft noises in the WST.

m.
Overload Protection.  Hardware modifications made to the ATS shall include overload protection for primary circuits and other circuits as necessary for protection of the equipment from damage due to electrical overload.  Fuses shall not be used except in commercial off-the-shelf equipment. All circuit breakers shall be located directly on the front panels of the equipment.  All parts that may be subjected to an overload condition shall be designed to accommodate such a load or be protected with circuit breakers.  All ATS hardware modifications or additions shall also be designed for protection from overvoltage, undervoltage, and phase power loss for all three phases of line input.

3.2.6.1
Restricted Materials  

The ATS shall not employ Asbestos, Polychlorinated Biphenyls (PCBs), Hydrazine, Dibenzofuran, and any of the Class I Ozone Depleting Substances (ODS) below, including any mixtures of these chemicals:

CFC‑11
CFC‑114
CFC‑215
Halon 2402

CFC‑12
CFC‑115
CFC‑217
Methyl Bromide

CFC‑13
CFC‑211
Halon 1011
Methyl Chloroform

CFC‑111
CFC‑212
Halon 1202
Carbon Tetrachloride

CFC‑112
CFC‑213
Halon 1211


CFC‑113
CFC‑214
Halon 1301


3.2.7
Human Engineering

New or modified ATS equipment shall be designed in accordance with sound human engineering and ergonomic principles, particularly emphasizing man-machine interface considerations in the design of the ATS curriculum.  Computer programs and equipment interfaces shall provide a functional interface between the system for which they are designed and the operators and maintainers of that system.  This interface shall optimize compatibility with personnel and shall minimize conditions which can degrade human performance and contribute to human error.

MIL-STD-1472C, MIL-STD-1800, and MIL-STD-1801 may be used as guidelines. 

3.2.8
Computer Resource Reserve Capacity

Computer reserve capacity shall be as follows:

System/Resource
Spare
Growth

a.
  C-Model WST 


Memory


Processing Speed


I/O Channels *

*The WST spare I/O capacity shall be equal to 15% of the total installed capacity.  The spare I/O channels shall include all analog-to digital, digital-to-analog, and discrete interface devices, and all computer interface ports.  The spare capacity shall be distributed such that 15% spare for each type of channel shall exist at the completion of the specified modifications.
TBD for the current system
TBD for the current system

3.3.
System Quality Factors

3.3.1
Reliability

All components of the C‑141 ATS shall achieve reliability necessary to meet the availability requirements.

3.3.2
Maintainability

All components of the C‑141 ATS shall achieve maintainability necessary to meet the availability requirements.

3.3.3
Availability

C‑141 ATS availability requirements shall be individually established, tracked, and maintained for each device (i.e., WST, CPT, and the CBT learning center).  When deviations in scheduled training or user dedicated time occur, they shall be recorded, causes shall be identified, and corrective action shall be taken by the contractor to prevent reoccurrence.  Device availability shall be a minimum of 95 percent.  

Device Availability =
(Actual Training Time + Exception Time)
(Scheduled Training Time)

Actual Training Time: Time credited to the contractor for student throughput, Government use time, and proficiency training. 

Exception Time: The portion of lost time for which the Contractor is not held responsible due to a condition as mutually agreed upon that is beyond contractor control, such as:

a. Facility power outage when not caused by Contractor negligence.

b. Fire or other facility problems when not caused by Contractor negligence.

c. Air Force personnel cancellations/no shows.

d. Natural disaster (flood, windstorm, etc.) and inclement weather (as determined by the PO/QAR).

Scheduled Training Time: Time scheduled for student throughput, Government use time, and proficiency training. 

3.3.4
Environmental Conditions

C‑141 ATS devices shall be maintained for operation and storage within the following ambient air environmental limits:


Operation
Storage

Temperature
59 to 80 degrees Fahrenheit
32 to 140 degrees Fahrenheit

Relative Humidity
40 to 70 percent (Non-condensing)
Up to 90 percent (Non-condensing)

3.3.4.1
Facility/Environmental Interfaces

The existing C‑141 ATS is physically and functionally compatible with the existing government facilities in which it is installed.  New or relocated C‑141 ATS sites will be compatible in the areas of heating, air conditioning, cooling water, electrical power, space and layout, safety barriers and interlocks, floor loading, automatic fire protection, and the electromagnetic environment.  The C‑141 ATS shall be maintained to protect against damage to training devices and equipment, interruption of training, and loss of training data due to facility or environmental factors.

3.4
Technical Data

The C‑141 ATS shall include technical data in sufficient detail and coverage to enable personnel to inspect, operate, maintain and support the C‑141 ATS as specified herein.  All data shall be validated to ensure accuracy with the hardware, software, and courseware of the ATS. 

3.5
Logistics

The C‑141 ATS logistics support shall include the means for maintaining, replenishing, and improving the Logistics Support Package (critical and non-critical investment spares, consumable/expense spares, support equipment, tools and test equipment) and technical data (engineering data and technical publications).  

3.6
Personnel

The C‑141 ATS shall include fully qualified C-141 instructors, management, and maintenance personnel necessary to instruct, administer, operate, manage, and support the requirements specified herein.  Exception: Instructor pilots shall have 200 hours on a multi-engine, turbojet tanker/transport aircraft. Personnel shall be capable of operating the equipment they are to maintain before being assigned to the OM&S effort.  Instructors teaching formal school courses shall have an associate degree or higher from an accredited school.

4.0
Verification

4.1
Scope 

Verification activities shall include all inspections, analysis, evaluations, demonstrations and tests necessary to verify all requirements of this specification have been met.  Tests and evaluations shall be conducted in accordance with contractor prepared plans and procedures.  Demonstration of the ATS in an operational environment is an integral part of the required evaluation process.  The evaluation shall validate the student's ability to perform under AMC standardization evaluation.  

4.2
Verification Cross Reference Matrix

The matrix below identifies the method of verification for each specific requirement statement in section 3 of this System Specification. 

Paragraph Number
Requirement
I
A
D
T

3.1.1
The C‑141 ATS shall provide training for missions as described in sections 3.1.1.1 through 3.1.1.5.  
N/A




3.1.1
Training provided by the C‑141 ATS shall emphasize Crew Resource Management (CRM) and instruction to successfully accomplish the tasks with respect to the training requirements described for each mission.

X
X


3.1.1.1
Normal mission duration shall be 4 hours.

X
X


3.1.1.2
Normal mission duration shall be 4-6 hours.

X
X


3.1.1.3
Normally mission length shall not exceed a 16-hour crew duty day for a basic crew, or exceed a 24-hour crew day for an augmented crew; AFI 11-2 C‑141 V3 governs crew day length.

X
X


3.1.1.4
Mission durations shall be the same as for the international Airland mission.

X
X


3.1.2 (1)
The C‑141 ATS shall be based on individualized instruction and proficiency advancement.
X
X
X


3.1.2 (2)
The system shall provide all course materials required to support the contractor-provided ground training, AF conducted flight training and any secondary/in-unit upgrade training. 
X
X
X


3.1.2.1
The ATS shall provide qualified C‑141 aircrew and maintenance engine run personnel, provide for maintenance and upgrade qualification training levels that assures their progression throughout all qualification continuums; i.e., from initial qualification through flight examiner to include continuation and upgrade training.  

X
X


3.1.2.1
The aircrew member shall be remediated by the contractor (if requested by the Air Force) as required until deemed qualified by an Air Force evaluator.


X


3.1.2.1
Remediation shall not impair normal throughput and shall be at no additional cost to the AF.


X


3.1.3.1.1
The Flight Simulators or WSTs shall be maintained ensuring configuration and performance for ground and flight operations match the actual configuration and performance of the C‑141B aircraft in accordance with FAA Phase II requirements and the B-Model Product Baseline, reference Appendix 1.  
X

X
X

3.1.3.1.1
The WST shall also be available for use in MER training.
X

X
X

3.1.3.1.2 (1)
The Flight Simulators or WSTs shall be maintained ensuring configuration and performance for ground and flight operations match the actual configuration and performance of the C‑141C aircraft in accordance with FAA Phase II requirements and the C‑Model Product Baseline, reference Appendix 1.  
X
X
X
X

3.1.3.1.2 (2)
The WST shall also be available for use in MER training.
X
X
X


3.1.3.2.1 (1)
The B-Model CPTs shall be maintained and configured to reflect the cockpit of the C‑141B aircraft.
X
X
X
X

3.1.3.2.1 (2)
The CPT shall be used to provide training for the pilot, copilot, navigator and flight engineer in the following areas: familiarization, system operation, ground operations, normal checklist operation and selected emergency procedures.
X

X


3.1.3.2.1 (3)
MER training shall be accomplished in the CPT, unless available WST time exists, and its use is agreed upon by the Site Management and PO/QAR.
X



X


3.1.3.2.2 (1)
The C‑Model CPTs shall be maintained. The CPTs are not configured to the C‑141C- aircraft.  The GPSENS modification was not incorporated into the CPT. The CPT’s have limited functionality for the AWFCS and TCAS/TAWS modification.
X
X

X

3.1.3.2.2 (2)
The CPT shall be used to provide training as approved by SIMCERT.  (Note: The CPTs are being modified by FSSC.  The CPTs are located at Memphis, March and WPAFB.  The WPAFB and March CPTs are presently in service and are being used for Maintenance Engine Run (MER) training.) 
X



X
X

3.1.3.3 (1)
All CBT workstations shall be maintained to ensure adequate workstations are available to meet all computer-based training requirements.
X
X

X

3.1.3.3 (2)
Tracking of workstations not available for training due to maintenance breakdowns will be tracked by base (site?).

X



3.1.4
The C‑141 ATS shall operate in independent or integrated crew modes of training to the extent necessary to satisfy initial, continuation, upgrade, and mission training as described in this document.

X
X


3.1.4.1
The C‑141 ATS shall fully and functionally interface academic, training device, and aircraft training to form an integrated C‑141 curriculum for each course, and when operated satisfy the following requirements:

X
X


3.1.4.1.a
The training system shall employ mission-oriented simulator, CRM, and TAA/D mission training techniques.

X
X


3.1.4.1.b
The training system shall ensure continuity and order exists within subject matter taught by academics, practiced in training devices, and flown in corresponding mission aircraft.

X
X


3.1.4.1.c
The training system shall require students to demonstrate their comprehension, retention, and task proficiency in controlled, realistic practice situations for normal, abnormal, and emergency situations.

X
X


3.1.4.1.d (1)
The training system shall ensure retention, comprehension and performance are evaluated against well-defined and measurable training objectives. 

X
X


3.1.4.1.d (2)
Any objectives requiring subjective evaluation shall be accompanied by sufficient procedures to ensure an adequate evaluation.

X
X


3.1.4.1.d (3)
In addition, success criteria shall be provided to adequately measure and assess student achievement and accomplishment of the objective.

X
X


3.1.4.1.e (1)
The training system shall progressively confirm that the student is attaining the knowledge, skills and task performance necessary to meet the guaranteed aircrew qualification levels.

X
X


3.1.4.1.e (2)
Methods of evaluating student performance and diagnosing deficiencies shall include objectives, tests, evaluation standards, training missions and exercises, procedures, policies, and evaluation guides.  

X
X


3.1.4.1.e (3)
Student evaluations shall be sufficient to diagnose deficiencies and prescribe proper remedial instruction.

X
X


3.1.4.1.f (1)
The training system shall optimize the available training time in addition to meeting the requirements of overall system availability.  

X
X


3.1.4.1.f (2)


Training elements such as instructional delivery time, study, preparation, and planning skills practice and feedback shall be combined into efficient units of instruction.

X
X


3.1.4.1.g
Formal school training shall be competency self-paced, proficiency based, mastery or criterion referenced, and shall be incorporated into all courses requiring guaranteed student performance.

X
X


3.1.4.1.h (1)
Training courses, lesson exercises and evaluation instruments shall be built on an existing foundation of student knowledge and skills acquired from prerequisite training courses.  

X
X


3.1.4.1.h (2)
Individual differences shall be considered during instructional design.

X
X


3.1.4.1.i
The training shall ensure content standardization for any cross-course or cross-crew position utilization, as well as from qualification courses to recurring/continuation ground training.

X
X


3.1.4.1.j
The training system shall capitalize on the unique training capabilities of simulation devices by incorporating time task prioritization exercises, safety-of-flight, CRM, and mission qualification preparation prior to performance and/or evaluation in the aircraft.

X
X


3.1.4.1.k
Training events shall be organized and referenced to maximize retention and minimize loss of proficiency between exercises, especially when mastery (i.e., a stable level of demonstrated performance) has not been confirmed or when transition from training device to aircraft is required.

X
X


3.1.4.1.l (1)
The training system shall ensure all student training materials are adequate to achieve the qualification levels described herein.  

X
X


3.1.4.1.l (2)
The ATS includes lesson plans, instructor guides, and any other applicable material to support AF conducted ATS training (ground aircraft).

X
X


3.1.4.1.m
Training equipment, media, and learning centers shall be available for individual study and practice when not required for scheduled instruction.
X




3.1.4.1.n
The training system shall provide for the effective use of instructional features in training devices.

X
X


3.1.4.1.o (1)
The training system shall respond to changes in aircraft operational and safety supplements, regulations, interim message changes, and HQ AMC messages. 
X
X
X


3.1.4.1.o (2)
Actual training provided shall be modified IAW courseware support T.O. 1C‑141 Series.

X
X


3.1.4.1.p
The training system shall include the capability for student flight examiners to practice and refine the use of evaluation standards, criteria, and techniques on representative students.

X
X


3.1.4.1.q (1)
The training system shall include the necessary academic courseware for conducting aerial refueling training on the AF owned refueling part-task trainer.  

X
X


3.1.4.1.q (2)
This AF conducted training shall include receiver training for copilot, pilot, and instructor pilot in aerial refueling from both KC‑10 and KC‑135 tanker aircraft.

X
X


3.1.4.1.r
Training provided by the ATS shall include a mix of ground based and aircraft instruction.

X
X


3.1.4.2.1 (1)
The ATS shall substantiate new or modified component by the appropriate task and media analyses, functional/subfunctional analyses and resultant allocation of requirements as determined by the ISD processes within AFH 36-2235 and AFM 36-2234.

X
X


3.1.4.2.1 (2)
Resultant system/subsystem components shall be traceable from the various analyses from which they were derived to the training requirements which they were designed to fulfill
X
X

X

3.1.4.2.1 (3)
Major interfaces between system level components shall be designed for compatibility, uniformity and correlation with subsystem level components.


X


3.1.4.2.2 (1)
The C‑141 ATS shall be maintained with the computerized capability to trace and track the final system configuration baselines back to training requirements of the C‑141 aircraft.  
X
X



3.1.4.2.2 (2)
The baseline shall include all hardware, software, firmware, databases, missions, and courseware elements and shall consist of all discrete requirements necessary to generate system components with specific training characteristics.
X
X



3.1.4.4
Physical characteristics of any new or modified components of the C‑141 ATS shall be compatible with all other elements.


X


3.1.4.5.a
The C‑141 ATS shall provide the capacity to enable the entire training system to accommodate changing student throughput requirements, government use time and proficiency training throughout the planned operational life of the system.

X



3.1.4.5.b (1)
The ATS shall accommodate additional training without a redesign (if requested and funded by the AF).

X



3.1.4.5.b (2)
These additional training capabilities shall include increasing beyond training throughput ranges, and limited mission rehearsal capability.

X



3.1.4.5.c (1)
The C‑141 ATS shall provide the capability to adjust or expand the operating hours between bases and shift locations should AF requirements dictate. 


X


3.1.4.5.c (2)
The ATS shall ensure that sites continue operation and expand as necessary should the planned C‑141 drawdown and resulting decrease in student throughout, as forecasted, be delayed.


X


3.1.4.5.c (3)
Similarly, if a C‑141 ATS site is de-activated, or a new site is activated, the contractor shall provide the capability to relocate to another site as requested by the AF.


X


3.1.4.6.1 (1)
The ATS shall maintain, update and provide courseware for instruction and testing in academic media for all C‑141 crew members and MER personnel.

X
X


3.1.4.6.1 (2)
Courseware shall be presented/delivered in both instructor-based and self-paced formats, to include seminars, workshops, CBT, PowerPoint( lessons, workbooks, and student preparation materials contained in the student guide.

X



3.1.4.6.1 (3)
The content of the academic media shall reflect the equipment, operation, and mission of the C‑141 aircraft.

X
X
X

3.1.4.6.1 (4)
Academic media shall consist of one of the following instructional events.
N/A




3.1.4.6.1.a (1)
Instructor-Led Seminar.  An instructor-presented and paced seminar that shall allow for real-time interaction between the instructor and students.

X
X


3.1.4.6.1.a (2)
This shall include discussions of interpersonal skills issues involving aircrew coordination and judgment aspects of aircraft command and combat aircrew training.

X
X


3.1.4.6.1.a (3)
The seminar shall be supported with lecture guides and appropriate evaluation instruments and may include the use of whiteboards, models, or overhead projectors.

X
X


3.1.4.6.1.b (1)
Instructor-Led Workshop.  An instructor-guided workshop that shall involve student completion of load plans, flight plans, and other computational or form completion exercises using a specified scenario.

X
X
X

3.1.4.6.1.b (2)
The instructor shall evaluate student performance at predefined steps in the process, provide immediate feedback and remediation, and permit the student to integrate procedures from earlier CBT lessons.

X
X
X

3.1.4.6.1.c (1)
One category shall be textual in nature and designed for memory-oriented behaviors; and the second category shall address use-oriented behaviors and be, for the most part, computational. 

X
X


3.1.4.6.1.c (2)
The workbook shall be designed for use in self-paced instruction or in instructor-led workshops.  The workbook shall provide for take-home reference and conserve the use of more expensive media.

X
X


3.1.4.6.1.c (3)
Workbooks shall be designed to be used for self-study and in conjunction with other courseware, including CBT lessons, device sessions, and training flights.

X
X


3.1.4.6.1.d (1)
The CBT workstations shall provide a high-resolution color monitor for the presentation of video images from interactive video disc and from computer graphics.

X
X


3.1.4.6.1.d (2)
Lesson material shall be customized automatically to student needs based on performance in previous lessons and within the current CBT lesson.

X
X


3.1.4.6.1.d (3)
Self-paced instruction and testing using the CBT system shall enable the student to proceed within and between lessons based on student performance as measured against the behaviorally stated objectives.

X
X


3.1.4.6.1.d (4)
Alternative instruction or instructor-based remediation shall be prescribed based on these measures.

X
X


3.1.4.6.1.d (5)
Other self-paced instruction modes shall include training via workbooks and PowerPoint( lessons.

X
X


3.1.4.6.1.e (1)
Training objectives assigned for instruction, testing, and evaluation in the WST shall utilize the advanced instructional capabilities of the WST to emphasize the integration of part-task performances into procedures and single-crew tasks into multi-crew coordinated missions.

X
X


3.1.4.6.1.e (2)
Courseware for WST training shall be provided for all C‑141 crewmembers and MER personnel.

X
X


3.1.4.6.1.e (3)
For student preparation for WST sessions, courseware in the student guide shall include an overview of the training session, training objectives, workbook material, and reading references.

X
X


3.1.4.6.1.f (1)
Training objectives assigned for instruction, testing, and evaluation in the aircraft shall emphasize the integration of part-task performances into procedures and single-crew tasks into multi-crew coordinated missions as well as mission-oriented training, TAA/D, and CRM, as appropriate to the qualification level of the student.

X
X


3.1.4.6.1.f (2)
Courseware for flight training shall be provided for all C‑141 crewmembers.

X
X


3.1.4.6.1.f (3)
Courseware shall prepare the student for flight and ground aircraft training.

X
X


3.1.4.6.1.f (4)
Courseware shall include an overview of the training mission, training objectives, workbook material, and reading references, all contained in student guides.

X
X


3.1.4.6.1.g (1)
Courseware shall include tests and evaluation forms for use by the instructors in instructor-based training, ATD sessions, and training flights to progressively measure the performance of crew members and MER personnel in relationship to specified qualification levels.

X
X
X

3.1.4.6.1.g (2)
The contractor’s instructors shall use these evaluations to identify students experiencing learning difficulty and requiring remediation.

X
X
X

3.1.4.6.2 (1)
The courseware shall provide a means by which C‑141 aircrew members and MER personnel reach the required qualification levels.

X
X
X

3.1.4.6.2 (2)
Each crew member and MER specialist shall have satisfactorily completed an end-of-course evaluation which shall be provided as a part of the courseware prior to releasing the student for an AF conducted evaluation.

X
X
X

3.1.4.6.2 (3)
Courseware shall include lesson plans, seminar facilitator guides, workbooks, tests, and evaluation forms for use by ATS contractor instructors in instructor-based sessions to include seminars and workshops.

X
X


3.1.4.6.2 (4)
C‑141 ATS courseware shall provide instruction, testing, and evaluation to the C‑141 aircrew member and MER personnel in the following self-paced and instructor-delivered modes.

X
X


3.1.4.6.2 (5)
All C‑141 courseware shall include objective measures of student performance.

X
X


3.1.4.6.2 (6)
Courseware for a given course and continua shall prepare the student for the qualifications levels defined:
N/A




3.1.4.6.2 (6a)
Instructor Guides delivered in printed format containing course overview materials, lesson plans, and lesson scenarios for use by AF and contractor instructors.
X




3.1.4.6.2 (6b)
Student Guides delivered in printed format which contain course overview material, study guides for individual lessons, workbooks, and study reference lists for use in both instructor-bases and self-paced instruction.
X




3.1.4.6.2 (6c)
CBT Lessons and Tests delivered in the form of electronic computer software files, videodiscs, and printed materials (contained in the student guide) for self-paced instruction.
X

X


3.1.4.6.2 (6d)
Evaluation Forms delivered electronically for conducting operational evaluation and AF instructor critique and evaluation of student performance in PTTs, WSTs, and ground and flight training in the C‑141 aircraft.
X




3.1.4.6.2 (6e)
The Air Force Approved Syllabi shall be maintained and delivered in electronic format
X




3.1.4.6.3 ()
Instructors shall be provided with instructor guides for academic training to include course overviews, lesson plans, outlines, scenarios training objectives, discussion guides, workbook materials, tests, and evaluation forms for each course.
X




3.1.4.6.3 (1)
The instructor guides shall be used; by both AF and ATS contractor instructors; during ground and flight training, ATD sessions, and resource requirements as required by individual instructor-led seminars and workshops.
X




3.1.4.6.3 (2)
Device training scenarios shall include briefing outlines, training objectives, and device setup and operation requirements to accomplish the desired training.
X




3.1.4.6.3 (3)
The ATS contractor shall maintain standardized courseware instruction across multiple instructors and training sites.

X
X


3.1.4.6.3 (4)
In addition, the instructor guide shall contain an abbreviated device operator’s manual for instructor use.
X




3.1.4.6.3.1 (1)
Courseware shall include instructor and flight examiner materials for use in flight training, ground aircraft training sessions, AF-conducted ATD sessions, and ARPTT sessions.
X




3.1.4.6.3.1 (2)
This shall include flight training and ATD scenarios and ARPTT lesson plans in the instructor guide and evaluation forms for AF instructor and evaluation use.  ATD, ARPTT and flight training scenarios shall include briefing outlines, training objectives, minimum mission requirements, and setup and operation requirements to accomplish the desired training.
X




3.1.4.6.3.1 (3)
In addition, the instructor guide shall contain an abbreviated simulator operator's manual for instructor use.
X




3.1.5 (1)
The TSSC shall be the master repository for all documentation/data that describes the hardware, software (including computer databases), firmware, and courseware baselines for the ATS baselines.
X




3.1.5 (1a)
Configuration Management Fuctions
X
X

X

3.1.5 (1b)
TSSC Software/hardware/firmware Support Functions
X




3.1.5 (1c)
TSSC Visual Data Base Generation Functions
X




3.1.5 (1d)
TSSC Data Functions
X




3.1.5 (1e)
TSSC Inventory Control Functions

X
X


3.1.5 (1f)
TSSC Master Library Functions
X




3.1.5 (1g)
TSSC Courseware Support Functions

X
X


3.1.5.1 ()
The TMS shall provide student management and training management at each site, and facilitate efficient scheduling of students and training resources, performance evaluation, and tracking of deficiencies for all C‑141 aircrew members and MER personnel.

X
X


3.1.5.1 ()
The TMS shall identify deficiencies, alerting the instructor to needs for student remediation and for scheduling of training sessions and resources.

X
X


3.1.5.1 (1)
Remote TMS units shall be maintained at the existing sites and established at each new training site for management of local training

X
X


3.1.5.1 (2)
All data from the remote sites shall be available at the TSSC on a daily basis.

X
X


3.1.5.1 (3)
The main TMS installation shall be established at the Training System Support Center (TSSC) for the coordination of TMS operation at all training sites to include the formal school and evaluation of C‑141 ATS operations.

X
X


3.2.1
The design, modification, replacement, or construction of the components of the C‑141 ATS shall be based upon best commercial practices consistent with the operating life, anticipated usage, reliability, maintainability, and safety considerations.

X
X
X

3.2.2 (1)
The C‑141 ATS shall not be required to comply with TEMPEST requirements.
N/A




3.2.2 (2)
The C‑141 ATS shall meet the requirements for ionizing radiation emitting products of CFR Title 21, Chapter 1, Subchapter J, Part 1020.

X



3.2.2 (3)
New and modified ATS components shall be compatible with themselves, any other equipment in the same facility, and with the electromagnetic environment at the sites.


X


3.2.3
Nameplates and product marking shall be accomplished in accordance with best commercial practices and safety standards.
X




3.2.4
Manufactured parts shall be of a consistent quality and free of defects that could render the part or equipment unsatisfactory for the purpose intended.


X


3.2.5
All new parts, subassemblies, LRUs, cards, etc. having the same part number shall be completely interchangeable (e.g. mechanical realignment or adjustment will not be required).

X
X


3.2.6 (1)
The C‑141 ATS modifications shall conform to the requirements of MIL-STD-882C to minimize and control safety hazards to personnel and equipment during use or maintenance of the equipment.

X
X


3.2.6 (2)
The following are the minimum safety standards and practices which shall be observed for the C‑141 ATS:
N/A




3.2.6.a (1)
Hazardous materials used in the modification, maintenance or operation of the C‑141 ATS shall not support the propagation of flame.

X



3.2.6.a (2)
Restricted materials (listed in paragraph 3.2.6.1) shall not be incorporated into hardware modifications, contained in delivered equipment (including COTS), or used during ATS maintenance or operations.
X
X



3.2.6.b 
Existing fire detection devices and systems shall not be disconnected, blocked, modified, restricted, or otherwise disabled or impaired during the life of the contract without prior written AF approval.
X




3.2.6.c 
Existing fire alarm devices, systems, and interconnectivities shall not be disconnected, blocked, modified, restricted, or otherwise disabled or impaired during the life of the contract without prior written AF approval.
X




3.2.6.d (1)
Existing facility fire control interface shall not be disconnected, modified, or otherwise disabled or impaired during the life of the contract without prior written AF approval.
X




3.2.6.d (2)
A strobe light shall be mounted to the rear wall of the WST and connected to the building fire alarm system.
X




3.2.6.e 
Existing overheat sensing devices and systems shall not be disconnected, blocked, modified, restricted, or otherwise disabled or impaired during the life of the contract without prior written AF approval.
X




3.2.6.f
Existing fire stop seals shall not be removed or modified (except for temporary removal to route new cables or hoses if required) during the life of the contract without prior written AF approval.
X




3.2.6.g
Existing emergency power off devices and systems shall not be disconnected, modified, or otherwise disabled or impaired during the life of the contract without prior written AF approval.
X




3.2.6.h
Existing emergency off switches shall not be disconnected, modified, or otherwise disabled or impaired during the life of the contract without prior written AF approval.
X




3.2.6.i
Existing intercom devices and systems shall not be disconnected, blocked, modified, restricted, or otherwise disabled or impaired during the life of the contract without prior written AF approval.
X


X

3.2.6.j
Existing safety and emergency lighting devices and systems shall not be disconnected, blocked, modified, restricted, or otherwise disabled or impaired during the life of the contract without prior written AF approval.
X


X

3.2.6.k (1)
Modifications made to the ATS or the training devices shall not increase existing hazardous noise levels.
X
X



3.2.6.k (2)
For newly activated sites, the sound level and exposure time in all areas of instructor and student stations and simulator bay areas shall be held below the values calculated from the following equation:

T = 16 / 2 (L-80)/4
Where:
T = Duration of total daily exposure in hours




L = Noise level in dBA
X
X

X

3.2.6.l (1)
Modifications made to the ATS or the training devices shall not increase existing noise levels.
X




3.2.6.l (2)
For newly activated sites, the noise level at student and instructor stations shall not exceed the articulation index (AI) of 0.7, where the AI is determined by the octave band method except for simulated aircraft noises in the WST.



X

3.2.6.m (1)
Hardware modifications made to the ATS shall include overload protection for primary circuits and other circuits as necessary for protection of the equipment from damage due to electrical overload.

X



3.2.6.m (2)
Fuses shall not be used except in commercial off-the-shelf equipment. 
X




3.2.6.m (3)
All circuit breakers shall be located directly on the front panels of the equipment.
X




3.2.6.m (4)
All parts that may be subjected to an overload condition shall be designed to accommodate such a load or be protected with circuit breakers.
X
X



3.2.6.m (5)
All ATS hardware modifications or additions shall also be designed for protection from overvoltage, undervoltage, and phase power loss for all three phases of line input.
X
X



3.2.6.1
The ATS shall not employ Asbestos, Polychlorinated Biphenyls (PCBs), Hydrazine, Dibenzofuran, and any of the Class I Ozone Depleting Substances (ODS) below, including any mixtures of these chemicals:

CFC‑11
CFC‑114
CFC‑215
Halon 2402

CFC‑12
CFC‑115
CFC‑217
Methyl Bromide

CFC‑13
CFC‑211
Halon 1011
Methyl Chloroform

CFC‑111
CFC‑212
Halon 1202
Carbon Tetrachloride

CFC‑112
CFC‑213
Halon 1211

CFC‑113
CFC‑214
Halon 1301
X
X



3.2.7 (1)
New or modified ATS equipment shall be designed in accordance with sound human engineering and ergonomic principles, particularly emphasizing man-machine interface considerations in the design of the ATS curriculum.
X
X



3.2.7 (2)
Computer programs and equipment interfaces shall provide a functional interface between the system for which they are designed and the operators and maintainers of that system.

X
X


3.2.7 (3)
This interface shall optimize compatibility with personnel and shall minimize conditions which can degrade human performance and contribute to human error.

X
X


3.2.8
Computer reserve capacity shall be as follows: 


X


3.3.1
All components of the C‑141 ATS shall achieve reliability necessary to meet the availability requirements.

X



3.3.2
All components of the C‑141 ATS shall achieve maintainability necessary to meet the availability requirements.

X



3.3.3 (1)
C‑141 ATS availability requirements shall be individually established, tracked, and maintained for each device (i.e., WST, CPT, and the CBT learning center).

X



3.3.3 (2)
When deviations in scheduled training or user dedicated time occur, they shall be recorded, causes shall be identified, and corrective action shall be taken by the contractor to prevent reoccurrence.
X
X



3.3.3 (3)
Availability for the ATS shall be a minimum of 95 percent, and based on the ratio of actual and exception versus scheduled training time.

Device Availability =(Actual Training Time + Exception Time)
                                          (Scheduled Training Time)
X
X



3.3.3 (4)
Actual training time shall be defined as that time the devices were used to support all training or operation intended by the contractor and user dedicated time.

X



3.3.3 (5)
Scheduled operating time not used or lost due to reasons outside the contractor's control (by mutual agreement) shall be considered censored time.

X



3.3.4
C‑141 ATS devices shall be maintained for operation and storage within the following ambient air environmental limits:     

a.  Operation 

   1.  Temperature:  
15 to 27 degrees Celsius.

   2.  Relative Humidity:  40 to 70 percent (Non-condensing).

b.  Storage

   1.  Temperature:  
0 to 60 degrees Celsius.

   2.  Relative Humidity:
  Up to 90 percent (Non-condensing).

X





3.3.4.1 
The C‑141 ATS shall be maintained to protect against damage to training devices and equipment, interruption of training, and loss of training data due to facility or environmental factors.


X


3.4 (1)
The C‑141 ATS shall include technical data in sufficient detail and coverage to enable personnel to inspect, operate, maintain and support the C‑141 ATS as specified herein.


X


3.4 (2)
All data shall be validated to ensure accuracy with the hardware, software, and courseware of the ATS.


X


3.5
The C‑141 ATS logistics support shall include the means for maintaining, replenishing, and improving the Logistics Support Package (critical and non-critical investment spares, consumable/expense spares, support equipment, tools and test equipment) and technical data (engineering data and technical publications).

X
X


3.6 (1)
The C‑141 ATS shall include fully qualified instructors, management, and maintenance personnel necessary to administer, operate, manage, and support the requirements specified herein.
X




3.6 (2)
Instructor pilots shall have 200 hours on a multi-engine, turbojet tanker/transport aircraft..
X




3.6 (3)
Personnel shall be capable of operating the equipment they are to maintain before being assigned to the OM&S effort.
X
X
X


3.6 (4)
Instructors teaching formal school courses shall have an associate degree or higher from an accredited school.


X




5.0
PREPARATION FOR DELIVERY

C‑141 ATS equipment and support items shall be preserved, packaged, marked, handled, transported, and delivered in accordance with ASTM D3951-82.

6.0
NOTES

a.
Acronyms

AC
Advisory Circular

AETC
Air Education and Training Command

AF
Air Force

AFB
Air Force Base

AFR
Air Force Regulation

AI
Articulation Index

ALTRV
Altitude Reservation

AMC
Air Mobility Command

AMCR
Air Mobility Command Regulation

ANG 
Air National Guard

ARPTT
Air Refueling Part Task Training

AT
Acceptance Testing

ATD
Aircrew Training Device

ATG 
Approval Test Guide

ATP 
Acceptance Test Procedure

ATS 
Aircrew Training System

AWFCS
All Weather Flight Control System

B Model
Analog version of the aircraft (C‑141B)

C Model
AWFCS/GPSENS configured aircraft (C‑141C)

CAT
Category

CBT
Computer Based Training

CCP
Contract Change Proposal

CDR
Critical Design Review

CDRL
Contract Data Requirements List

CEVT
Contractor Evaluation Verification Testing

CFC
Chlorofluorocarbons

CFE
Courseware Formative Evaluation

CONUS
Continental United States

COTS
Commercial Off The Shelf

CPT
Cockpit Procedures Trainer

CRM
Crew Resource Management

CRR
Courseware Readiness Review

CSC
Computer Software Component

CSCI
Computer Software Configuration Item

CSU
Computer Software Unit

CWG
Configuration Working Group

DAMU
Display Avionics Management Unit

dBA


DICU
Display Interface Control Unit

DOD
Department of Defense

DT
Developmental Test

DTE
Developmental Testing and Evaluation

DU
Display Unit

ECP
Engineering Change Proposal

ESD
Evaluation Standard Documents 

FAA
Federal Aviation Administration

FAR
Formation Air Refueling

FCA
Functional Configuration Audit

FY
Fiscal Year

GFE
Government Furnished Equipment

GFP
Government Furnished Property

GPSENS
Global Positioning System Enhanced Navigation System

HQ 
Headquarters

I/O
Input/Output

IAW
In Accordance With

IFR
Instrument Flight Rules

ILS
Instrument Landing System

IMC
Interim Message Changes

ISD
Instructional Systems Development

ITO


Individual Tryout

LMPTT
Loadmaster Part Task Trainers

LMTD
Loadmaster Training Device

LPS
Local Proficiency Sorties

LRU
Line Repairable Unit

MER
Maintenance Engine Run

MIL
Military

MOB
Main Operating Base

MTAR
Mission/Task Analysis Report

MTL
Master Task List

N/A
Not Applicable

NM
Nautical Miles

ODS
Ozone Depleting Substances

OE
Operational Evaluation

OM&S
Operation, Maintenance and Support

OMAR
Objective and Media Analysis Report

OT&E

PCA
Physical Configuration Audit

PCB
Polychlorinated Biphenyl

PDR
Preliminary Design Review

PO/QAR
Project Officer/Quality Assurance Representative

PTT
Part Task Trainer

QC
Quality Control

RAA
Required Assets Available

SE
Summative Evaluation

SGTO
Small Group Tryout

SIMCERT
Simulator Certification

SID
Standard Instrument Departure

SKE
Station Keeping Equipment

SOW
Statement of Work

SRB
System Review Board

STD
Standard

STRR 
Site Test Readiness Review

TAA/D
Tactical Arrival Approach/Departure

TAWS
Terrain Avoidance and Warning System

TBD
To Be Determined

TCAS
Traffic Alert and Collision Avoidance System

TMS
Training Management System

TO
Technical Order

TRAR
Training Requirements Analysis Report

TSBAR
Training System Basis Analysis Report

TSSC 
Training System Support Center

USAF 
United States Air Force

VDBMS
Visual Database Modeling System

VFR
Visual Flight Rules

WST
Weapon System Trainer

Appendix 1:  SIMCERT SUPPLEMENT To FAA AC 120-40A

1.  Scope
This attachment clarifies the application of FAA AC 120-40A to C‑141 flight simulators.  In the event of conflict between this attachment and FAA AC 120-40A, contents of this attachment shall govern.  Paragraph references are with respect to FAA AC 120-40A paragraphs.

2.  Reference Page 3, Paragraph 5
Definitions

The following definitions are added in order to clarify terms:

a. 
Shall: Construed to mean that the requirements are binding or mandatory.

b.
Will:  Construed to mean that the requirements are binding or mandatory.

c.
Should: Expressed a preferred method of accomplishment, and shall be construed as a mandatory provision unless waived by SIMCERT.

d.
Must: Construed to mean that the requirements are binding or mandatory.

e.
May:  Used to express an acceptable or suggested means of accomplishment and shall be construed as a non mandatory provision.

3.  Reference Appendix 5, Page 1, Paragraph 1 and Appendix 6, Page 1
The following aircraft configurations are applicable:

Clean:
Gear and flaps retracted, all doors closed.



Approach:
Gear extended, Flaps 75%



Takeoff:
Gear extended, Flaps 75%



Landing:
Gear extended, Flaps 100%



No Flap:
Gear extended, Flaps up.



Airdrop:
Gear retracted.  Flaps for 2 degree deck angle (angle of attack), petal doors and ramp open (flap angle must be recorded).



Airdrop2:
Gear retracted, Flaps 75%, paratroop spoilers extended.

4.  Reference Appendix 5, Page 3, Paragraph 2.b
The following modifications are applicable:

(1)  STATIC CONTROL CHECKS.  Tests 1a-c, and 1g should be performed both on the ground and inflight. 

1a-c.  ([a] Column.  [b] Wheel.  [c] Rudder Position vs. Force and Surface Position Calibration).  On ground tests should be conducted using slow control input and full control deflection.  At least one engine on each wing should be running to provide power to both #1 and #2 hydraulic systems, and to provide a small amount of airframe vibration to produce realistic static friction characteristics.  As a minimum, the elevator tests should be run at simulated speeds of 0, 250, and 350K CAS although more speeds are desirable.  Measurements of the static column position for determining the at rest position of the control column are also needed.  Tests 1a-c and 1g should be repeated inflight using smaller control movements to use for comparison with the ground based curves.

1d-e.  ([d] Nosewheel Steering Force, [e] Rudder Pedal Steering Calibration Force).  Should be checked statically with a grease plate or similar device and also while taxiing.

1g.  (Alignment of Power Lever Angle(Cross Shaft Angle) vs. EPR, N1, N2 Fuel Flow).  Should be measured for both on ground and inflight conditions.  Effects of bleed air, hydraulic pump and generator loads should be measured.

1h.  (added)  (Pitch Trim Response).  Response of the trim system to trim inputs of various durations should be measured.  The duration of the trim input should be compared to the stab response.

(4)  LONGITUDINAL CONTROL

4f.  (Longitudinal Maneuvering Stability [Stick Force/G]).  Stick force/G should be repeated for spoilers deployed in flight (clean configuration only).

4g.  (Longitudinal Static Stability).  Shall include airdrop1 and airdrop2 configurations

4i.  (Phugoid Dynamics).  Shall include clean takeoff, landing, and airdrop1, airdrop2 configurations.  Tests should be repeated for various combinations of Q-feel and Pitch rate adapter operation (clean configuration only).

4j.  (added)  (Petal, Pressure, Ramp door, Paratroop spoiler operating times).

4k.  (added)  (Airdrop Configuration Control Force Changes or Dynamics).  These tests will measure the change in dynamics and/or control forces as a result of opening/closing the petal doors, ramp, or extending/retracting paratroop spoilers.  Both kinds of tests are desired.

(5)  LATERAL CONTROL

5b-d.  ([b] Roll Response.  [c] Roll Overshoot.  [d] Spiral Stability).  Test should be repeated in “Tab Operable” and one aileron depowered modes (Left/Right/Both unlocked, Left/Right depowered), and with spoilers deployed Repeat tests for airdrop1, airdrop2 configurations.

5f.  (Rudder Response).  These tests need to be run with both the Yaw Damper on and off, and with normal power and one rudder system depowered.

5g.  (Cross Control).  Shall be performed in both the normal and “Tab Operable” modes.

(6)  LANDING

6a-b.  (Stopping Time and Distance [a] Wheel Brakes, [b] Reverse Thrust).  Various combinations of Spoilers, Reverse Thrust, and braking.  RCRs of 23 and 12 are desirable. Test 6a should measure the stopping distance using only minimum reverse thrust.  Test 6b should be the same as 6a but in addition using maximum reverse thrust.

5.  Ref Appendix 5, Page 6, Paragraph 3.a.(5).
Add “Level flight fly-by at different heights above the ground shall be performed to evaluate ground effects.”

6.  Ref Appendix 5, Page 7, Paragraph 4.b., “TOLERANCE”
Delete and substitute the following:

(4).  (System Response Time).  Not more than 150 milliseconds from aircraft response.

Relative response of the motion, instrumentation, and visual systems should be coupled closely to provide integrated sensory cues.  These systems should respond to abrupt pitch, roll, and yaw inputs at the pilot’s position within 150 milliseconds of the time that the aircraft would respond under the same conditions.  The overall goal is to match the aircraft as closely as possible.  It is realized that in attempting to match the aircraft occasionally the simulator may lead the aircraft response slightly.  Therefore, no simulator response shall lead the aircraft response by more than 50 milliseconds nor lag the aircraft by more than 150 milliseconds.  If the simulator leads the aircraft in any parameter, the amount of that lead will be subtracted from 150 milliseconds and that number will establish the new upper limit for lags (e.g. if the motion leads the aircraft by 30 milliseconds then no other parameter may lag the aircraft by more than 120 milliseconds), furthermore, visual response shall not lead motion by more than 30 milliseconds; it is desirable to have motion lead visual.

7.  Reference Page 8, Paragraph 4
Add Paragraph

d.  Additional Tests

Additional tests should be performed at various weights to measure rolling resistance, minimum power to start taxi (breakout), steady-state taxi speeds, and thrust required for various radius turns.

The interrelationships of engine parameters should be measured (on ground idle, takeoff power, inflight power settings, idle/windmilling parameters for various altitudes and airspeeds).  Windmilling hydraulic pressure should be measured, as well as the effect of bleed air loads on parameters.

Autopilot will be tested.  The ability of Altitude hold to maintain the selected altitude in turns at various gross weights, altitudes, and C.G.s will be measured.  Responses to pitch control wheel, turn controller, Control Wheel Steering, and localizer intercept/tracking characteristics will also be tested.

Steady-state measurements at high sideslip angles need to be taken.  Parameters to be measured: flight control positions, pitch, roll, and sideslip angles, airspeed, altitude, and angle of attack.  Configurations:  clean, takeoff, landing, airdrop1, airdrop2.

Note:  Special care must be taken in the airdrop1 configuration to avoid damage to the petal doors.

Effects of reverse thrust (symmetrical) on control effectiveness during landing roll will be measured.

High fidelity measurements of cockpit noises and sounds should be made to include a spectral analysis and amplitude measurement (desired sounds: engine, airframe, and auxiliary equipment sounds and vibrations).  Characteristics buffet modes should be recorded.


























