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DRAFT

PURCHASE DESCRIPTION
C-5 ISOCHRONAL (ISO) MAINTENANCE STAND
1.0 SCOPE
This purchase description covers the requirements for the C-5 Isochronal (ISO) Maintenance Stand.  The C-5 ISO Stand allows maintenance personnel full access to the wings, fuselage, and engines of the C-5 Aircraft during ISO maintenance.  The C-5 ISO Stand is a massive, multi-stand structure consisting of wing docks, fuselage stands, engine stands and over the wing and forward fuselage access ladders.  Each stand within this multi-stand set shall integrate with one another as well as accommodate both the TF39 and the CF6 engine configurations.  Erection of the C-5 ISO stand at multiple geographic locations simultaneously shall be required.  All design, fabrication and erection of the C-5 ISO Stand shall be done in accordance with the standards of the American Institute of Steel Construction (AISC).
2.0 CLASSIFICATION
Order of Precedence
In the event of a conflict between the text of this document and the references cited herein, the text of this document takes precedence.  Nothing in this document, however, supercedes applicable laws and regulations unless a specific exemption has been obtained.  The contractor shall meet all applicable codes, standards, laws and regulations at the revision most current at the time of manufacture of each C-5 ISO Stand set.  
3.0 SALIENT CHARACTERISTICS

3.1
General
The C-5 ISO Stand shall consist of a multi-stand structure allowing full maintenance access to the wings, fuselage, and engines of the C-5 Aircraft.  Each piece of the stand assembly shall be towable, and the entire assembly shall provide electrical and pneumatic utilities as detailed in this specification.  Adjustable decking with a positive locking mechanism shall be provided to allow for proper aircraft interface.  Wing stands shall permit the use of wing jacks, and these stands shall be adjustable in the vertical direction as specified herein.  The stand assembly shall provide elevator capability and fall protection anchors.  The C-5 ISO Stand shall accommodate the TF39 and CF6 engine configurations of the C-5 Aircraft and shall, as a minimum, be in accordance with the requirements of this specification.
3.2
Chassis/Frame
The chassis/frame of the C-5 ISO Stand shall be constructed of corrosion resistant materials or treated to provide corrosion protection.  The size and weight of the frame shall be as small and as light as practical, consistent with meeting the performance requirements of this specification.  The Shear Modulus of all members of the frame within the C-5 ISO stand set shall be no less than 
10.6 x 106 pounds per square inch (psi). The frame shall support, at a minimum, 2000 lbs working load.

3.3
Maximum Footprint

The C-5 ISO Stand footprint shall not exceed the maximum footprint required to fit within the smallest hangar dimensions of all bases receiving the C-5 ISO Stands.  The following requirements shall also be met:
a. An eighteen (18) inch minimum clearance shall be maintained from the landing gear door to the stand structure.

b. A four (4) foot minimum walkway clearance shall be maintained at the leading edge of the wing with slats fully extended (fully down). 
c. A six (6) foot minimum walkway clearance shall be maintained at the trailing edge of the wing flaps when fully extended to the edge of the stand.

d. A twelve (12) inch minimum clearance shall be maintained from the trailing edge of the inboard flap (with flaps fully extended) to the top of the maintenance platform.

In addition, the trailing edge of the wing stands shall follow the contour/shape of the C-5 wing in its entirety.  The C-5 ISO stand shall allow for full operation of the crew entrance door and visor operation while the stands are mated to the C-5 Aircraft and adjustable deck retracted.
3.4
Main Landing Gear Stands


The main landing gear stands shall fit around all four (4) main landing gear assemblies and shall be stored under the fuselage stands.

3.5 Adjustable Deck Sections

Adjustable deck sections shall be a permanent part of the maintenance stand within the C-5 ISO Stand and will extend and retract as required to allow for proper stand to aircraft interface. Time required to extend/retract the deck sections shall be minimized to the maximum extent possible.  If slides are utilized, a bearing support extension system shall be utilized. The deck sections shall be padded on the aircraft contact surface and allow clearance of the C-5 Aircraft during mating operations.  Padding (bumpers) shall be a minimum of four (4) inches thick and cover the entire width of the deck sections and shall not allow any stand structure to come in contact with the surface of the aircraft.  In addition, bumpers shall be of a contrasting color (yellow) to the deck sections and constructed of a durable, compressible material.  Bumpers shall be easily replaceable.
Each adjustable deck section shall be capable of being operated by one person without posing a tripping hazard. The force required to extend the adjustable deck section shall not exceed the requirements of MIL-STD 1472. The adjustable deck sections shall also conform to the following requirements:

a. A twenty-four (24) inch minimum clearance shall be maintained between the adjustable deck section edge and the engine/pylon when retracted.

b. A thirty-six (36) inch minimum clearance shall be maintained between the adjustable deck section edge and the fuselage when retracted.
c. The width of the adjustable deck section shall be within the range of twelve (12) to twenty-four (24) inches. Larger adjustable decking may be utilized where space permits.  Twelve inch adjustable deck   sections shall be used in front of the engine nacelle and aft of the thrust reverser.  
d. Engine cowling doors must open fully with slides fully extended.  Stand and adjustable deck sections shall accommodate both the TF39 and CF6 engine configurations.

e. Adjustable deck sections step and gap between surfaces shall not be more than ¼”.

f. Adjustable deck sections shall be independently operated and  retracted with a positive locking device for use in the desired fixed position.

g. Adjustable deck sections shall not possess a gap of more than four (4) inches between the end of the deck section and the aircraft structure while extended.  Adjustable deck sections must be capable of mating together with no gaps.
h. If special equipment is required to adjust deck sections, then twenty-four (24) per set shall be provided with each ISO stand. 
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3.6 Lighting

Lighting shall be provided on the C-5 ISO Stand for maintenance operations.  Lighting shall be located on the perimeter, to the maximum extent possible, of the stand so as not to interfere with ISO maintenance (to include flight control operation), aircraft mating operations, or towing operations.  Lighting shall offer the greatest color rendition and illumination possible utilizing the minimal number of fixtures for the application.  The lighting shall illuminate the entire engine area and the complete underside of the wing with the flaps and slats fully extended. Lighting shall be installed to illuminate the nose landing gear, main landing gear, and auxiliary power unit area. The control panel area of each stand shall be illuminated. Lighting shall not pose a tripping hazard to maintenance personnel.
3.7 Control Panel 

The control panel for each stand shall have operating controls and gauges on one control panel.  Step by step operating instructions shall be mounted in a suitable location in close proximity to the control panel for easy viewing by the operator.

3.8 Over Wing and Fuselage Bridges

The C-5 ISO Stand shall have a minimum of two over wing bridges for each wing. The over wing bridge retraction system shall be operable by one person, and shall not utilize a rope pull type design.  Access to the inflight fueling receptacle (IFR) shall be provided from the second right-hand fuselage stand.   A hand operated retraction systems for the IFR access shall be provided.  
3.9 Identification Plate

An identification plate, permanently marked, shall be securely attached to each stand within the C-5 ISO assembly in a readily accessible locations.  The identification plate shall be in accordance with the latest revision (at the time of contract signing) of MIL-STD-130 and contain the following information:

· Nomenclature

· Tech Order Number (identification plate)

· Manufacturer’s Part Number

· Serial Number

· Manufacturer’s Name and Cage Code

· Date of Manufacture

· Contract Number

· National Stock Number

· Assigned Stand Number within the entire ISO Set

· Technical Order (TO) Number

Six (6) blank lines shall be added after the above information for the purpose of etching  future Time Compliance Technical Orders (TCTO).

3.10 Panel Storage

Permanently mounted 30” by 72” by 6’durable storage bins shall be installed on both sets of wing stands. The bin shall allow for approximately equal amounts of horizontal and vertical storage. The horizontal storage shall have adjustable shelves capable of holding 100 lbs per shelf.  Storage bins shall be installed as an extension of the work platform.  A storage bin shall be located in board of the in-board engine, and out board of the out-board engine of each side of the aircraft.
3.11 Weight

The C-5 ISO Stand shall weigh no more than 750,000 lbs in its entirety.

3.12 Non-Corrosion Enclosure/Materials

The C-5 ISO Stand material design is required to reduce the extensive man-hours and costs expended resolving corrosion-related issues (i.e. rust, fungus, mildew, pitting, etc). Wherever practical, dissimilar metals shall not be used in direct contact with each other.  Where such conditions cannot be avoided, suitable protection against galvanic corrosion shall be provided.
3.13 Fire Prevention, Safety, and Design & Construction Practices

The danger to personnel from fire and explosion shall be avoided by separation of hazardous substances from heat sources, suitable vents and drains and other fire prevention measures.  All fastening devices and other parts which may cause hazardous conditions shall be secured or shall have other approved locking means applied.  The use of safety wire as a securing method is not permitted. 
The C-5 ISO Stand shall conform to all applicable OSHA and AFOSH standards, including but not limited to, Fall Protection, Emergency Egress, and tripping hazards.  The OSHA Standards listed in this document are the minimum safety requirements and may not be all inclusive to ensure full OSHA and AFOSH compliance.  The contractor shall be solely responsible for ensuring that the C-5 ISO Stand meets all applicable OSHA and AFOSH Standards as they apply to aircraft maintenance stands.  The C-5 ISO Stand shall successfully pass an OSHA and AFOSH Inspection Walkdown during the First Production Unit Testing.  Failure to meet any applicable OSHA or AFOSH Standard, whether listed or unlisted in the contract documents, is a failure to meet the basic requirements of the contract.

3.14  Operational Environment

Operational Temperature Range:  The C-5 ISO Stand shall operate at temperatures ranging from -400F to +1300F.

Storage Temperature Range:  The C-5 ISO Stand shall be capable of being stored at temperatures (non-operational) ranging from -650F to +1600F.

Operating Altitude:  The C-5 ISO Stand shall operate at altitudes ranging from sea level to 7,000 feet above sea level.  
Blowing Rain:  The C-5 ISO Stand shall withstand exposure equal to 40 miles per hour wind and rainfall rate of 2 to 5 inches per hour to meet anticipated worldwide deployment environmental conditions.  The C-5 ISO Stand (operating and non-operating) shall withstand exposure to rainfall at a rate of 1.4 in/hr with 35 mph winds during operation or storage without damage or degradation of performance.  The C-5 ISO Stand shall operate without damage or degradation of performance while sitting in water up to one (1) inch deep in its normal operating configuration and orientation.

Solar Radiation:  The C-5 ISO Stand shall withstand exposure equal to a hot dry cycle for 5 cycles.

Fungus (Tropical):  The C-5 ISO Stand shall withstand exposure equal to a duration of 28 days in a tropical environment.  All materials used on the C-5 ISO Stand shall be fungus resistant or shall be suitable treated to resist fungus.  Materials treated for fungus resistance shall retain their original electronic, physical, or other properties sufficiently to remain entirely suitable for the purpose, and shall not present toxic hazards for personnel or have corrosive effects on adjacent materials.  The period of affectivity of such treatment shall be at least equivalent to the service life of the part or component on which it is used.

Salt Laden Moisture (shipboard conditions salt and sea air):  The C-5 ISO Stand shall withstand exposure to salt air equal to 48 hours exposure time in both operating and non-operating conditions.  The C-5 ISO Stand shall be capable of sustained use and storage in high temperature, high humidity, and salt laden seacoast environments without damage or deterioration of performance.

Sand/Dust (Desert):  The C-5 ISO Stand shall withstand desert conditions equal to blowing sand, ambient temperature, 30% relative humidity and with heater operation in both operating and non-operating conditions.  The C-5 ISO Stand shall withstand exposure to 0.062 grams/cubic foot wind-blown sand (particle size 150-1000 microns) or dust (particle size less than 150 microns) at wind speeds up to 40 mph without damage and without deterioration in performance.  Moving parts and electric circuits shall be protected against entry of sand and dust to the extent practical.  Items that are critically vulnerable to sand or dust shall have appropriate protection or inspection provisions.  Finishes on exposed surfaces shall have sufficient hardness to have reasonable resistance to abrasions.
Snow Loads, Ice Accretion and De-Icing:  The C-5 ISO Stand shall withstand ice accretion up to two (2) inches per twelve (12) hours minimum.  A suitable approved heater may be used to removed accumulated ice from critical areas to permit operations and comply with the operation and operating requirements.

3.15
Welds and Welding

All welding on the C-5 ISO Stand shall be completed per AWS D1.1, Structural Steel Welding Code.  Welds shall be inspected to ensure proper penetration and verified to be free from weld defects including but not limited to, cracks, undercut, and porosity.  Inspection shall be completed by an AWS Certified Weld Inspector during and after the construction of all stands.  Documentation of all inspections shall be provided to the Government in accordance with DD Form 1423, Welding Inspection Reports.  The Government reserves the right to require verification inspection at any time during construction per AWS D1.1 Paragraph 6.1.2.2 and Nonspecified NDT Other than Visual per AWS D1.1 Paragraph 6.6.5.


All welders shall be certified to weld in accordance with AWS D1.1, Structural Steel Welding Code.  Contractor shall make available to the Government certifications for all welders being utilized on the C-5 ISO Stand.  Welding procedures shall be in accordance with AWS D1.1, and copies shall be provided to the Government prior to start of construction in accordance with DD Form 1423, Welding Procedures.
3.16
Functional Characteristics
Vertical Actuator:
Individual stands shall be adjustable via the use of pneumatic actuators of the nut drive type.  Actuators shall be capable of four (4) feet of adjustment. Starting height of stand shall be as specified in T.O. 35D34-8-1 thru 8-4. Pneumatic requirements shall be no less than 100 psi @ 250 CFM and utilization of air hoses and compression fittings is required.  The stands shall not have more than twelve (12) inches of vertical distance between each other unless OSHA compliant steps and handrails are provided to prevent fall hazards. 

Casters:
Casters shall be steerable and lockable in thirty degree increments and durable and capable of withstanding operation over rough improved surfaces (potholes), inclines, or hangar door tracks without causing damage to the caster.  Pneumatic tires are unacceptable.  Casters must mobilize stands freely inside the hangar without the use of ramps or pry bars.
Electrical Power:
Electrical power shall be 120/208v, 3 phase, 400 Hz and 120v, 1 phase, 60Hz.  Electrical components shall be solid state and commercial off the shelf where possible for electrical plugs, connectors, and receptacles.  Lighting circuit shall be 277/480v, 3 phase, 60 Hz, and 30 Amp s.  Service Circuit shall be 120/208v, 3 phase, 60 Amps. Six (6) receptacles (120v, 1 phase, 60 Hz) per stand and two (2) per level for multi level stands. Double receptacles (120v,  

1 phase, 60 Hz) shall be provided at the nose gear, main landing gear (each side), adjacent to each engine, and at each stand control panel. Electrical system shall comply with NFPA 70, National Electric Code. . The contractor shall manufacture the cord at the installation site and provide plug and receptacle.
Towbar:
Four (4) each removable towbars shall be provided for the entire C-5 ISO Stand set.  Towbars shall have a lunette eye conforming to MS51336.  The towbars shall be attached to the frame of each stand at two points to preclude “weaving” during tow operations.  While driving or during non transport, each towbar shall be stowed and secured so as not to hinder visibility.  Each stand shall have towing capability.
Lubrication Stations:
The C-5 ISO Stand shall incorporate a lubrication system for maintenance around the wing section of the aircraft.  As a minimum, four (4) lube stations per wing shall be provided.  Two (2) stations shall be located on the leading edge of the wing (each wing), and two (2) stations shall be located on the trailing edge of the wing (each wing).  Each station shall provide a fifty (50) foot hose and reel for reaching maintenance points requiring lubrication.
Air Pressure Connections:
Quick disconnect sockets (AF P/N 3300) shall be provided to accommodate all male quick disconnects and capable of supplying regulated air pressure up to 125 psi @ 35 CFM.  Six (6) air pressure receptacles per stand and two (2) per level for multi level stands. Air pressure receptacles shall be provided at the nose gear, main landing gear (each side), adjacent to each engine.  One hundred feet of air hose with compatible one (1) inch Air Force fittings shall be provided.  In addition, an alternate fitting compatible with an 

MC-7 air compressor and conforming to Specification A-A-59553 shall be installed. 
Rolling Force/Rolling Resistance:  The force required to move each stand shall not exceed the values in MIL-STD-1472 and associated tables, Paragraph 5.9.11.4.1.
Fall Protection:
Fall protection anchors shall be provided on each stand as applicable per AFOSH 91-501 and OSHA 1910.66 Appendix C.  Anchors shall conform to ANSI Z359.1-1998 performance and design criteria and shall not present a tripping hazard.  

Personnel will be on the stand performing spotting activities during mating operations.  Handrail use along the trailing edges of the stand may not be feasible during this time.  Alternative means of fall protection shall be provided in accordance to the standards listed in this document in this instance.
Fall Protection/Railing:  Perimeter of stand shall have no chains. Shall be folding/hinged typed behind and in front of the engine. The use of chains in other areas is prohibited.  All perimeter railing shall be operated by one person.  A fall protection system shall be provided around the aircraft engine openings.  This system shall be operable with the adjustable deck section retracted or extended around the engine. 
Engine Maintenance Platforms:
The C-5 Engine Maintenance platform shall allow full maintenance access to the CF6 and TF39 engines.  Each of the four (4) stand assemblies shall be towable.  The engine stands must have vertical adjustment capability through the use of vertical actuators.  Each engine stand shall provide a set of stairs centered on the aft side of stand. Additional fall protection shall be required on these stands due to use of small ladders or portable maintenance platforms.   
Stairs: Four (4) sets of stairs shall be provided on each side of the aircraft.  The stairs shall be located as defined by the following:

a.  On trailing edge of wing stand, stairs shall be as inboard (toward 

fuselage) as possible starting at the outboard engine. The stairs shall be six (6) feet in width.  
b. The remaining stairs shall be located as illustrated in the original T.O., 35D34-8-1 thru 8-4.  A means to prevent access to the stairs shall also be provided.
c. Stairs shall incorporate an anti-skid (non-slip) surface which is self cleaning. 

Deck Surface: All decking surfaces shall be anti-skid and resistant to jet fuel, aircraft hydraulic fluid, and cleaning and degreasing solvents. Anti-skid surface shall prevent slipping and allow for kneeling, crouching, and lying down of maintainers without causing minor injuries such as abrasions during aircraft maintenance.  OSHA/AFOSH kick-plates shall be provided around perimeter of the stand.  Access to the engine pylon without stepping on the engine shall also be provided.

Work Area/Tool Box Storage:  Work Area/Tool Box Storage shall be centrally located along the leading edge of each wing stand and one at each wing tip. Work area shall allow for approx. 8’ by 3’ work surface.  In addition, a work area accessible from the number 5 service door and one accessible from the left side of number 7 troop door and number 6 service door.  
Elevators:
Three (3) each 500 lb minimum capacity elevators shall be provided on the C-5 ISO Stand.  The locations are as follows:
a. One (1) out board of each outboard engine 

b. One (1) located at the forward fuselage on the left (pilot) side aft  near the Number 5 Service Door

Wing Jack Access:
Wing jack access shall be provided on each wing stand as a 2’ by 2’ door.  Wing jacks shall be utilized on the pad at the center of each wing. The positioning of jacks shall not require the movement of stands.
Working Load:
The maximum operating platform load (on any one stand) shall be 2000 lbs.  Platform fatigue in the form of “oil canning” is unacceptable.  Each stand within the C-5 ISO Stand set shall safely hold four (4) times the design operating load.  Stand platforms shall be designed for heavy duty use and a minimum of 75 lb per square foot loading criteria.
Service Life:
The C-5 ISO Stand shall be designed for a minimum service life of 25 years.
3.17
Maintenance
Tools/Test Equipment:  The use of standard hand tools enhances maintainability, decreases maintainer’s cost, and reduces airlift requirements.  Standard commercial tooling shall be utilized on the C-5 ISO Stand wherever possible.  In the event that standard commercial tooling cannot be used and specialized tooling is required, four (4) sets of special tool kits shall be provided for each ISO stand. Metrics are not considered special tools.  The C-5 ISO Stand shall be field maintainable using a minimum number of common standard hand tools or other equipment.  All major components shall be replaceable by field level maintenance technicians.  All inspections shall be capable of being performed from a standing position.
Test equipment shall be kept at a minimum, and if required, four (4) sets shall be delivered to each location and shall be funded for and acquired in conjunction with the basic end-item contract.  It shall be available when hardware is purchased and delivered concurrently.

Operability:  All components shall be selected and located for maximum ease of operation, servicing, inspections, and maintenance. All operator controls and equipment shall be centrally located in an easily accessible and readily available location.  Switches and gauges at the operational position shall be located for good visibility and operation from a standing position.  Additional, the C-5 ISO Stand design shall allow the user to operate while wearing cold weather gear and or all Mission Oriented Protective Posture (MOPP) ensembles.

Maintainability:  Reducing the time required to access component parts for inspection maintenance enhances maintainability.   The C-5 ISO Stand shall be capable of being visually inspected and serviced without removing panels or components.  This shall include the incorporation of access doors or removable enclosures and modular design of sub-systems and components.  Major components shall be replaceable by field personnel.  Maximum use of quick disconnect connections shall be used to allow for rapid removal/replacement of component parts.  Electrical systems shall be protected by circuit breaker(s) in lieu of fuses.  Enclosure/chassis material shall be field repairable.  The maximum total downtime to perform all daily scheduled maintenance and servicing tasks shall be no greater than thirty (30) minutes for the ISO stand.  Routine servicing tasks and inspection prior to use shall not require hand tools.  Drain plugs and filters shall be directly accessible and oriented to have unimpeded drainage to catch pan.  Maximum use of sealed lifetime lubrication bearings is required.
Maintenance Concept:  Field Level repair shall support current Air Force support structure.  The C-5 ISO Stand design shall not require removal of other major components to access and replace failed subassemblies.  The field shall be capable of repairing 80% of repairable parts.  Stand design shall facilitate scheduled maintenance shall be at an interval of not less than six (6) months and shall occur annually.
Reliability:  Reliability shall remain a key consideration.  The Threshold Mean Time Between Preventative Maintenance (MTBPM) shall be 250 operating hours and not less than 500 cycles.  MTBPM of 500 operating hours or greater is a plus.   Preventative maintenance tasks shall be limited to a maximum of eight (8) man-hours.  One cycle consists of extraction and retraction of an adjustable deck section.  Deck sections to be tested are to be determined at the time of First Production Unit Testing.
3.18
Environmental Compliance
Hazardous Materials:  The C-5 ISO Stand design shall minimize the use of hazardous materials and protect the environment.  The use of Ozone Depleting Chemicals (ODCs) and the hazardous materials established by the EPA listing are prohibited from use in any operation, maintenance, repair overhaul, and/or troubleshooting action required of the Government by any C-5 ISO Stand technical order of any kind, whether it be a commercial or Government format.  
No technical manual shall contain any of the prohibited materials  for either use or information.  Toxic products and formulations used or generated by the C-5 ISO Stand shall meet the requirements of AFOSH STD 48-8 and all other applicable environmental, occupational safety and health standards.  Personnel shall not be exposed to  unsafe amounts of chemicals or other health and safety threatening agents in producing, using maintaining, storage, disposal, or servicing of the C-5 ISO Stand or its components. 

Noise Pollution:  The threshold to allow safe operation with the use of ear plugs is 85dba at 7 meters from the perimeter of the unit when measured at 1.2 meters above the ground.  The objective is for the C-5 ISO Stand not to emit a noise greater than 72 dba at 7 meters from the perimeter of the unit when measured at 1.2 meters above the ground.  Noise levels generated by the unit shall be minimized by the use of sound reduction devices. Features to preclude hearing damage to the operator and maintenance personnel.  If the noise level generated exceeds 85 dba, the C-5 ISO Stand shall be equipped with appropriate placards/markings to indicate that hearing protection is required.
3.19
Corrosion Prevention
Materials used in the construction/design of the housing, trailer, and major components of the C-5 ISO Stand shall be corrosion resistant.  Guidance for corrosion prevention and control for the C-5 ISO Stand may be found in 
MIL-HDBK-808. Only compatible USAF primers and paint shall be used on all painted metal surfaces unless otherwise agreed to by the Government.  

3.20
 Familiarization
Maximum use of exportable courses is required (i.e., VHS video, computer disc, etc.).  Courses shall provided training on servicing, operational checks, theory of operation, adjustment procedures, troubleshooting, and associated diagrams.  Two sets of courses shall be delivered to each location with production hardware in accordance with DD Form 1423, Instructional Media Package.  Hands on classroom familiarization shall be presented by the contractor at each location for a core cadre of 24 people addressing theory of operation, troubleshooting and unique maintenance tasks is required for a seamless full system integration.
3.22
Painted Color
The C-5 ISO Stand paint shall comply with FED-STD-595, semi-gloss yellow, color 13591.  Chemical Agent Resistant Coating (CARC) shall not be used.  Compliance with T.O. 35-1-3 (Corrosion Prevention, Painting, and Marking of USAF Support Equipment).  Markings shall be one (1) inch high block letters/numbers unless prohibited by available space.  In such cases, the markings shall be the largest practical size consistent with good appearance and visibility, but shall not be less than one-half (1/2) inch high.  Colors used shall be in accordance with the following table.

	APPLICATION
	FED-STD-595 COLOR

	Exterior Finish
	13591 Safety Yellow

	Markings, Informational/Caution
	37038  Lusterless Black

	Markings, Warning/Danger and Adjustable Deck Sections
	31136  Lusterless Red


4.0 PRODUCT CONFORMANCE PROVISIONS

4.1
Classification of Tests
The inspection and testing of the C-5 ISO Stand shall be classified as follows:

a. First Production Unit Testing………………...…………See 4.4

b. Acceptance testing………………………………………See 4.5

4.2 Test Conditions
4.2.1
Standard atmospheric conditions
When possible, all tests required by this document shall be conducted at an atmospheric pressure of 29.5 to 30 inches Hg, temperatures of 70o F 

+ or – 5o F, and a relative humidity of 60 to 70 percent.  When tests are conducted with atmospheric pressure, temperature, and/or humidity differing materially from the above values, proper allowance shall be made in gauges and instrumentation for the difference from the specified condition.

4.2.2
Preliminary run-in and calibration

Preliminary run-in of the C-5 ISO Stand may be recommended by the manufacturer and shall be performed prior to submission of the unit for testing.  A certified log of all preliminary running time, calibration date, et cetera, shall be submitted with the Test Report.

4.3 First Production Unit Testing

4.3.1 Test Sample

One C-5 ISO Stand shall be subjected to the tests specified in 4.4.3.  The contractor shall provide a  Test Plan in accordance with the Data Item Description on DD Form 1423.  First Production Unit Testing shall conform to all test criteria specified in the Test Plan and this document.  A Formal Test Report shall be provided by the contractor in accordance with the Data Item Description on DD Form 1423.  The Test Report shall include all information and results from Section 4.0 of this document.  

4.3.2 Test Report

After completion of the First Production Unit tests, a test report shall be prepared in accordance with DD Form 1423.

4.3.2.1 Reliability and Maintainability Information

The following information shall be included as an appendix to the test report:

a. All failures, servicing, adjustments, maintenance, and irregular functioning shall be identified by accumulated operating time, cycles, miles, or position in the test procedure, as appropriate.  Test conditions at the time of the events identified shall be recorded.
b. A summary of the engineering analysis and of any tests conducted to determine assignable causes for any failure or irregular functioning.

c. A summary of the engineering analysis leading to any corrections made to design, construction, quality control, or other procedures, or leading to any corrections to be made or proposed to be made to production items.  The summary shall also include an analysis of the predicted effectiveness of such corrections.

d. Clock time and person-hours required for each maintenance and servicing action taken during the tests.  A brief description of the experience and qualifications of the personnel taking such actions.

e. Test activity or contractor comments on item features or requirements that, if modified, should improve the item.

f. Test activity or contractor comments on use of maintenance conditions to be avoided or cultivated to increase the reliability or useful life of the item.

g. Any of the above information that is already included in the test report body need not be repeated in the information required by the paragraph, but clear reference to the location of the data shall be included.

4.3.3 First Production Unit Tests

The First Production Unit  test shall consist of all tests specified under 4.6.

4.4 Acceptance Tests
The acceptance tests shall consist of the individual tests.
4.4.1 Individual Tests

Each C-5 ISO Stand unit shall be subjected to the following tests as described under 4.6.

a. Examination of Product…………………………………….4.6.1

b. System Tests………………………………………………..4.6.2

4.5 Test Methods

4.5.1 Examination of Product

The C-5 ISO Stand unit shall be inspected to determine compliance with the requirements specified herein with respect to parts, tightness of fittings, screws, bolts, workmanship, finish, materials, color, marking, weight, dimensions, capacity, towbar attachment points, airlift winch points, foolproofness, safety, ease of operability, and identification and instruction plates.
All welds shall be inspected by an American Welding Society (AWS) Certified Weld  Inspector (CWI) as detailed in section 3.15 of this document.
4.5.2 Serviceability

The C-5 ISO Stand unit shall be inspected and evaluated from the standpoint of ease of maintenance, servicing, operation, and safety.

4.5.3 System Tests

The electrical system and controls and pneumatic system and controls shall be tested as a complete system.  Any failure resulting from these tests shall be cause for rejection.  

4.5.3.1 Electrical System and Controls

The electrical system shall provide sufficient power to operate all electrical components outlined in this document.  Each stand receptacle shall be tested to ensure proper operation and power output.  Lighting fixtures shall also be tested to ensure proper operation and illumination.  Controls within the control panel shall operate properly and perform the required function to which each has been assigned.
4.5.3.2 Pneumatic System
The pneumatic system shall provide pressure and flow rate in accordance with paragraph 3.16 of this document.  All pneumatic connections shall be tested to ensure compliance with this document.  Pneumatic actuators shall operate smoothly and raise and lower platforms in accordance with paragraph 3.16 of this document.
4.5.3.3 Adjustable Deck Sections
The adjustable deck sections shall operate in accordance with paragraph 3.5 of this document.  All requirements of paragraph 3.5 shall be met.

4.5.3.4 Fall Protection System

Certificates of Conformance shall be supplied to the Government for all fall protection equipment to illustrate compliance with OSHA, AFOSH, and ANSI Standards as detailed in paragraph 3.16 of this document.  Installation of fall protection equipment shall be verified to be in conformance with the manufacturer’s explicit instructions.  Fall Protection Equipment with Certificates of Conformance to the standards specified in this document do not require individual load testing.
4.5.4 Towing  and Maneuverability Tests
The C-5 ISO Stand shall be tested in accordance with SAE AS8090 for a Type I, Class 2 vehicle.  The individual stands of the  C-5 ISO shall be tested at speeds up to 5 mph, with a 20 foot maximum safe turning radius.  All components shall remain securely fastened in place and in an operable condition.  The C-5 ISO Stand shall be maneuvered by one person.  Any failure of these tests shall be cause for rejection.

4.5.5 Environmental Tests 
The C-5 ISO Stand unit shall be subjected to the following tests conducted in accordance with the specified procedures of MIL-STD-810.  One stand from the C-5 ISO Stand set may be used to represent all stands within the set.  Upon completion of each test, the unit shall be subjected to the system tests specified in 4.6.2.  Failure of the unit to operate and meet the accuracies specified during or after each exposure, failure, of any item or assembly due to deterioration from exposures in these tests, or formation of any undesirable condition that cannot be remedied by routine maintenance shall be cause for rejection.
4.5.5.1 Low Temperature Test

The C-5 ISO Stand unit shall be subjected to low temperature storage at -65o F + or – 3o F in accordance with method 502, Procedure I.  The temperature shall then be raised to -40o F + or – 3o F and stabilized.  Upon completion of this test, the unit shall be subjected to the system tests specified in 4.6.2.  Any failure of these tests shall be cause for rejection.
4.5.5.2 High Temperature Test
The C-5 ISO Stand unit shall be subjected to steady-state high temperature storage at 160o F + or – 3o F in accordance with method 501, Procedure I.  The temperature shall then be lowered to 120o F + or – 3o F and stabilized.  The system tests specified in 4.6.2 shall then be conducted.  All controls, instrumentation, et cetera shall perform satisfactorily and meet the specified requirements at the 120o F condition.  Any failure of these tests shall be cause for rejection.
4.5.5.3 Salt Laden Moisture
The C-5 ISO Stand unit shall be subjected to salt-fog in accordance with method 509 for 48 hours.  The unit shall comply with the requirements specified in 3.14.  Upon completion of this test, the unit shall be subjected to the system tests specified in 4.6.2.  Any failure of these tests shall be cause for rejection.

4.5.5.4 Fungus Resistance Test

The C-5 ISO Stand unit or representative material samples shall be subjected to fungus in accordance with method 508.  The unit shall comply with the requirements as specified in 3.14.  Any failure of these tests shall be cause for rejection.

4.5.5.5 Rain Test

The C-5 ISO Stand unit shall be subjected to rain accordance with method 506 Procedure I and the requirements specified in 3.14.  Upon completion of this test, the unit shall be subjected to the system tests specified in 4.6.2.  Any failure of these tests shall be cause for rejection.

4.5.5.6 Dust Test

The C-5 ISO Stand unit shall be subjected to dust in accordance with method 510, Procedure I.  The unit shall comply with the requirements as specified in 3.14.  Upon completion of this test, the unit shall be subjected to the system tests specified in 4.6.2.  Any failure of these tests shall be cause for rejection.

4.5.5.7 Solar Radiation

The C-5 ISO Stand unit shall be subjected to solar radiation in accordance with method 505, Procedure I.  The unit shall comply with the requirements specified in 3.14.  Upon completion of this test, the unit shall be subjected to the system tests specified in 4.6.2.  Any failure of these tests shall be cause for rejection.

4.5.5.8 Snow Load Testing and Ice Accretion Test
The C-5 ISO Stand unit shall be subjected to snow and ice conditions as specified in 3.14.  Upon completion of this test, the unit shall be subjected to the system tests specified in 4.6.2.  Any failure of these tests shall be cause for rejection.

4.5.6 Rolling Force/Rolling Resistance Test

The C-5 ISO Stand unit shall be moved from a resting position on a semi-smooth surface (paved surface) with a force no greater than the specified limitations in MIL-STD-1472.  Any failure of these tests shall be cause for rejection.

4.5.7 Platform Load Test

All stands within the C-5 ISO Stand set shall be loaded to four (4) times their maximum load capacity.  Upon completion of this test, no plastic deformation shall have occurred, and contractor shall proceed with testing in accordance with 4.6.2.  Any failure of these tests shall be cause for rejection.

4.5.8 Noise Test
The C-5 ISO Stand unit shall be tested to and shall comply with the requirements specified in 3.18 and SAE J366.  Any failure of these tests shall be cause for rejection.
4.5.9 Operational Test

After all other tests specified herein have been successfully performed, the C-5 ISO Stand shall be tested on the C-5 Aircraft at Dover AFB, Deleware.  The operational test shall consist of the full mating of the C-5 ISO Stand set to the C-5 Aircraft.  The inability of the C-5 ISO Stand to satisfactorily allow for maintenance on the C-5 Aircraft as outlined in this document, or maximum distances and tolerances greater than those outlined in this document, shall be cause for rejection.  This tests shall also include testing of the lighting system, fencing operation, adjustable decking sections, and mobility.

4.5.10 Reliability Test
The C-5 ISO Stand shall be tested to and shall comply with the requirements specified in 3.17.  Any failure of these tests shall be cause for rejection.
5.0 DOCUMENTATION

5.1
Warranty and Service Information

The manufacturer shall include with each unit delivered a document indicating the warranty and service agreement provided and the telephone numbers, addresses, electronic mail addresses and the points of contact for warranty issues, technical assistance and routine and emergency service.

5.2
Installation and Operation

The manufacturer shall supply all manuals such as operating instructions, parts lists, diagrams, and any other data pertinent to the operation of the unit.  This information shall be in the form of a Technical Order (TO) in accordance with DD Form 1423, Technical Order.  

5.3
Program Management

The contractor shall appoint a single person to serves as the program manger for this program.

Program Management Review (PMR). The contractor shall schedule, host, conduct, and support monthly PMRs in accordance with the Data Item Description on DD Form 1423.
Biweekly Teleconference.  A biweekly teleconference (as required) shall be held by the contractor, WR-ALC, AMC Representative, and DCMA to discuss issues, actions, deliverables, and expenditure status.  Problem areas shall be identified with proposed solutions and outcomes.

5.4
Key Personnel

The Key Personnel minimum requirements and qualifications for this program effort are identified as follows:



a)
Lead Engineer (each discipline)

· Bachelor of Science Degree from a four (4) year ABET Accredited Engineering Program.  A Degree in Engineering Technology is not acceptable and does not meet minimum requirements. 

· Seven (7) years minimum experience in Design Engineering in the applicable engineering discipline (may include supervisory experience)
· Five (5) years minimum experience in a supervisory position supervising a minimum of five (5) engineers on a capital design engineering project



b)
Licensed Professional Engineers (PE)

· Bachelor of Science Degree from a four (4) year ABET Accredited Engineering Program.  A Degree in Engineering Technology is not acceptable and does not meet minimum requirements. 

· Seven (7) years minimum experience in Design Engineering in the applicable engineering discipline (may include supervisory experience)
· Five (5) years minimum experience in a supervisory position supervising a minimum of five (5) engineers on a capital design engineering project

· Five (5) years minimum experience as a Registered Professional Engineer with an active and valid Professional Engineering License responsible for design on capital projects.  Professional Engineers who have had licenses revoked for design negligence and/or malpractice are not acceptable and do not meet minimum requirements.


c)
Construction Superintendent(s)

· High School Diploma or Equivalent

· Ten (10) years minimum experience in structural steel construction and erection

· Seven (7) years minimum experience in a supervisory position supervising a minimum of ten (10) construction employees on capital structural steel erection projects

d) Program Manager

· Bachelors Degree in Business or Business Related Field
· Five (5) years minimum experience in project management of capital projects

5.5
Technical Data 
5.5.1
3-Dimensional (3-D) Computer Modeling   

The C-5 ISO Stand shall be fully modeled utilizing computer 3-D modeling and animation.   The 3-D Model shall be in accordance with the DD Form 1423, 3-D Computer Modeling, and the requirements of this section.  The Stand shall be shown fully interfaced with the C-5 aircraft.  Modeling software shall accept the CATIA model of the C-5 aircraft provided by the Government.  The following requirements shall be met:

a)
All aircraft access doors, door openings, cowling openings, etc. are not included in the 3-D CATIA model.  Contractor shall extrapolate all required dimensional information not contained within the provided CATIA model from Government provided 2-Dimensional drawings and pertinent technical data.  The contractor shall input the extrapolated data into the CATIA model to ensure proper stand and aircraft interface.

b)
Original CATIA model of the C-5 Aircraft is proprietary information owned by Lockheed Martin.  The original CATIA model of the C-5 aircraft shall be returned to the Government upon completion of the design phase of this program.  A proprietary data agreement shall be signed by the contractor and provided to the Government in order to protect the rights of this technical information.

c)
Full documentation of the 3-D Model shall be presented at the Preliminary Design Review (PDR) and the Critical Design Review (CDR).  The 3-D Models shall be delivered to the Government in digital and hard copy format.  The contractor shall deliver the final 3-D Model to the Government in digital and hard copy format prior to the start of production.

5.5.2
Engineering Calculations  

The contractor shall complete all supporting engineering calculations for the design development and execution phases of this program in accordance with the DD Form 1423, Engineering Calculations, and the requirements of this section.  All supporting engineering calculations, both formal and informal, shall be provided to the Government.  These calculations include, but are not limited to, load bearing calculations, static and dynamic stress analysis, finite element analysis, electrical load calculations, equipment sizing calculations, hydraulic calculations, and wire sizing calculations.


Structural calculations and analysis including load bearing calculations, static and dynamic stress analysis, and finite element analysis, electrical load calculations, and calculations for pressurized systems (pneumatic and hydraulic) shall be formal calculations with statements of purpose, methods, assumptions, analysis, and conclusions clearly defined and presented.  All calculations associated with the design of the C-5 ISO Stands shall be stamped by a registered Professional Engineer (PE) in the respective engineering discipline of the particular portion of the design being developed.  Structural engineering calculations shall be stamped by a registered Structural Engineer or a registered Mechanical Engineer with appropriate background; Electrical calculations shall be stamped by a registered Electrical Engineer and so on and so forth.  All Professional Engineers (PE) shall have an active and current license throughout the entire design and production phases of this program.


5.5.3
Engineering Drawings 

Engineering Drawings shall conform to DD Form 1423, Engineering Drawings.  

All design drawings require a licensed Professional Engineer (PE) stamp by an engineer registered in the respective engineering applicable to the design being developed.  Structural drawings and design details shall be stamped by a registered Structural Engineer or Mechanical Engineer with the appropriate background experience.  Electrical drawings and design details shall be stamped by a registered Electrical Engineer, and so on and so forth.  All Professional Engineers (PE) shall have an active and current license throughout the entire design and production phases of this program.

All drawings shall bear the WR-ALC Cage Code, 98752, and be in AutoCAD digital format.

5.5.4
Engineering Data Guidance Conference (Engineering Data Post Award IPT    Meeting).  

The Engineering Data Guidance Conference shall be in accordance with the Data Item Description on DD Form 1423.
5.5.5
In-Process Review (IPR) of the TDP (Engineering Data IPT Review).  The contractor shall host, support, and cochair (at his facility) an IPR of the engineering drawings and associated lists and other documentation in accordance with the Data Item Description on DD Form 1423.  
5.5.6
Preliminary Design Review (PDR) and Critical Design Review (CDR)  The contractor shall present a Preliminary Design Review (PDR) and a Critical Design Review (CDR) in accordance with the Data Item Description on DD Form 1423.  

5.5.7
Design Reviews.  
In addition to the formal PDR and CDR, the Contractor shall transmit all design documentation to the Government, including but not limited to, engineering drawings and calculations, at defined intervals during the design development phase of this program in accordance with DD Form 1423, Design Reviews, and the requirements of this section.
The Government reserves the right to view any and all design and production documentation at any time during the design development or design execution (production) phases of this program to ensure that the design being developed and/or implemented is feasible to produce the item on contract, and to ensure program progress is being made to the specified contract schedule.

5.5.8
Technical Order (T.O).  

The contractor shall provide a Technical Order in accordance with the Data Item Description on DD Form 1423.

5.5.9
Order of Preference.

Priority I

Documents mandated for use by law or regulation pursuant to law.

Priority II

Performance Oriented Documents:  (a)  Non-Government Standards; (b)  Commercial Item Descriptions; (c)  Federal Specifications and Standards; (d)  Military Specifications and Standards.

Priority III

Design Based Documents:  (a)  Non-Government Standards;  (b)  Federal Specifications and Standards; (c)  Military Specifications and Standards

Priority IV

Standards, specifications and related publications issued by the Government outside the military or federal series for the non-repetitive acquisition of developmental items.

Priority V

Company Specifications

6.0 NOTES 

6.1
Travel 

The contractor shall arrange and execute all travel necessary for the performance of the requirements of this purchase description.

6.2
Documents

6.2.1
Government Documents

Copies of military standards are available from the Document Automation and Production Service, Building 4/D (DPM-DODSSP), 700 Robbins Avenue, Philadelphia, PA 19111-5094.  All other documents required by suppliers in connection with specific procurement functions should be obtained from the procuring activity or as directed by the contracting officer.


AFOSH STD 48-8
Controlling Exposures to Hazardous Materials


FED-STD-595

Colors Used in Government Procurement


MIL-STD-1472
Human Engineering

MIL-STD-810
Environmental Engineering Considerations and Laboratory Tests

6.2.2
Other Documents

AWS D1.1

Structural Welding Code
(Application for copies should be addressed to American Welding Society, 550 N.W. LeJeune Road, Miami, FL  33126)

NFPA 70

National Electric Code

(Application for copies should be addressed to National Fire Protection Association, 1 Batterymarch Park, Quincy, MA  02169-7471)

SAE AS8090
Mobility, Towed Aerospace Ground Equipment, General Requirements for,

(Application for copies should be addressed to SAE World Headquarters, 400 Commonwealth Drive, Warrendale, PA  15096-0001)
AISC Codes and Standards
American Institute of Steel Construction

(Application for copies should be addressed to: American Institute of Steel Construction, One East Wacker Drive, Suite 3100, Chicago, IL 

   60601-2001)
