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1. [bookmark: _Toc61846160][bookmark: _Toc62870085][bookmark: _Toc68936515][bookmark: _Toc207620145][bookmark: _Toc335921550][bookmark: _Toc207620207]Scope
[bookmark: _Toc167609303][bookmark: OLE_LINK3][bookmark: OLE_LINK4]This appendix to the Mine Clearing Vehicle Operator Trainer (MCVOT) SRD describes the requirements for the MCVOT mobile training shelter. The MCVOT will allow for the transport and operation of two driver/operator training systems.  The MCVOT mobile training system will include: two (2) Student Stations  each mounted one a three Degree of Freedom (3DOF) motion platform, visual display units, simulation computer rack; Instructor/Operator Station (IOS) and After Action Review (AAR).  The shelter will also contain storage for spare parts, maintenance work area, and self contained power generation.  The MCVOT will have the capability of being transported by air, sea, and over standard US highways.  The MCVOT will be able to operate from either external power (shore power) or self contained power generation.

2. [bookmark: _Toc115665242][bookmark: _Toc115665929][bookmark: _Toc115665243][bookmark: _Toc115665930][bookmark: _Toc61846166][bookmark: _Toc62870091][bookmark: _Toc68936521][bookmark: _Toc207620151][bookmark: _Toc335921551][bookmark: _Toc214447078][bookmark: _Toc214447556][bookmark: _Toc214447079][bookmark: _Toc214447557][bookmark: _Toc214447080][bookmark: _Toc214447558][bookmark: _Toc214447081][bookmark: _Toc214447559][bookmark: _Toc214447082][bookmark: _Toc214447560][bookmark: _Toc214447562]Applicable Documents
System Requirements Document for the Mine Clearing Vehicle Operator Trainer, PRF-PT-00602, Version 1.0 dated 01 July 2013.

MIL-HDBK-1791, Designing For Internal Aerial Delivery In Fixed Wing Aircraft, dated 14 February 1997

MIL-STD 1472F, Human Engineering Design Criteria for Military Systems, Equipment and Facilities.

ASTM D3951-10, Standard Practice for Commercial Packaging

NFPA – 70, National Fire Protection Association, National Electrical Code
NFPA – 72, National Fire Protection Association, National Fire Alarm Code
NFPA – 75, National Fire Protection Association, Standard For Protection of Information Technology Equipment
NFPA – 101, National Fire Protection Association, Life Safety Code
NFPA – 780, National Fire Protection Association, Standard for the Installation of Lightning Protection Systems

In the event of a conflict between the requirements of this document and those contained in the documents above, the requirements contained in this document take precedence.

3. [bookmark: _Toc335921552]Requirements

3.1. [bookmark: _Toc207620208][bookmark: _Toc335921553]System Capability Requirements
The MCVOT will be provided in a mobile setup as specified herein.  The MCVOT will meet Department of Transportation regulations for transportation without requiring special permits.

3.1.1. [bookmark: _Toc335921554]Mobile Configuration
The MCVOT will be a mobile setup that can be transported from location to location on improved roads, without special permits within and outside CONUS.  In the event the need arises, the MCVOT can be transported by military aircraft (C‑5 cargo aircraft) and surface ships.  The MCVOT will include the following functional components:

a) Two (2) Student Stations (SS) each with the M1271 driver/operator compartment mounted on a three Degree of Freedom (3DOF) motion based platform
b) Instructor/Operator Station (IOS).
c) After Action Review (AAR).
d) Shock isolated electronics racks.
e) Spares storage.
f) Maintenance area.
g) Heating, Ventilating and Air Conditioning (HVAC) System.
h) Power Generation System.
i) Fire Alarm System.
j) Fire Suppression.
k) Crane lift points

3.1.2. [bookmark: _Toc211400800][bookmark: _Toc335921555]Mobile Set Up & Tear Down.
The MCVOT will be able to be set up into a ready for power within four (4) hours of arrival at the designated operating location.  The MCVOT will be able to be configured for transportation within four (4) hours of shutdown.  This requirement will be met with an able three (3) person technical team with at least one person fully trained on configuring the MCVOT for transport or operation.  Set-up and dismantling of the MCVOT for training or transit will not be affected within temperature range listed in paragraph 3.2.8 for operation.
3.1.3. [bookmark: _Toc335921556]Air Transportability Requirements
The MCVOT will be capable of being transported on military C-5 aircraft.  MIL-HDBK-1791, Designing For Internal Aerial Delivery In Fixed Wing Aircraft, dated 14 February 1997 will be used as a guild in the design mobile training shelter design.  The design of the MCVOT will be certified by the U.S. Air Force Air Transportability Test Loading Activity (ATTLA), Wright Patterson, AFB, OH.

NOTE:  A built up approach shoring kit will be used to raise the C-5’s front ramp and extend the ramp approach to the cargo bay.  The shoring kit will reduce the normal 10.8 degree ramp angle to 9.0 degrees and extend the ramp approximately 10 feet with the aircraft in the forward kneeled configuration.

The MCVOT will meet the following requirements:

a. The highest point on the mobile will be no greater than 13.0 feet (outside).
b. The top rear of the mobile (the mobile roof area within the Projection Dimension as described inMIL-HDBK-1791 as the critical area) will allow for six (6) inches of clearance to the cargo bay ceiling when loading with a nine (9) degree ramp angle to the cargo bay floor.
c. The rear overhang of the mobile behind the center line of the rear axle will be able to clear a nine (9) degree angle ramp.
d. The Critical Distance (the distance between the front axle center and the prime mover rear axle center as described inMIL-HDBK-1791) in conjunction with the ground clearance of the mobile will allow the MCVOT to clear the ramp crest with a nine (9) degree ramp angle to the cargo bay floor.
e. Axle weights will be no more than 36,000 lbs in a longitudinal space on the main cargo floor.
f. The MCVOT will be secured when loaded on the main cargo floor by tie down rings or attachment points that accommodate the following ratings:
i. 3.0Gs Forward (i.e., for a 40,000 lb. trailer, tie downs rated for at least 120,000 lbs will be available for tie down attachment).  
ii. 1.5Gs Aft
iii. 1.5Gs Lateral
iv. 2.0Gs Vertical
v. Tie down attachment points close to each of the four top corners that provide 0.25G (10,000 lb.) of capacity (i.e., 40,000 lbs. total).  This is to secure the mobile training shelter for high center of gravity.

Tie down chains will be provided by the U.S. Air Force and are rated at either 10,000 lbs. or 25,000 lbs. with an effective restraint of 7,500 lbs. and 18,750 lbs. respectively.  Tie down chains must be applied in pairs.  (i.e., Paragraph 3.1.15.e above would require 8 tie down chains.)

3.1.4. [bookmark: _Toc335921557]Size
A nominal size when configured for transport will be a maximum of 8.5 feet wide, 13.0 feet high and 53.0 feet long. 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The MCVOT will possess Department of Transportation specified mechanical and electrical interfaces to operate with both standard commercial tractors (12 VDC system) and tactical (Military design) tractors with dual (12/24 VDC systems) such as the M915. The MCVOT will have exterior dimensions, axle loading, center of gravity and suspension that allow it to travel over improved paved roads without the requirement of either special vehicles or permits.  The MCVOT will meet the transportability requirements of the American Society for Testing and Materials (ASTM)-D-3951-10 to travel on U.S. roads.

3.1.5. [bookmark: _Toc335921558]Body Construction
Shelter body construction will be in accordance with best commercial standards and as specified herein.

3.1.5.1. [bookmark: _Toc335921559]Shock and Vibration
The MCVOT will be designed such that it will not be damaged, nor will performance be degraded when it is subjected to the shock and vibration stresses produced during transit and normal use.  All equipment will be secured in a manner that precludes damage and shifting during transit.

3.1.5.2. [bookmark: _Toc335921560]Thermal Protection
The shelter will be adequately insulated so that the body insulating efficiency will not be reduced through the wall, door, floor, and roof sections.  The insulation material will be a non-hygroscopic, self-extinguishing, cellular material and will be resistant to the growth of fungus and the retention of vermin.  The insulation will be sealed and bonded at all joints.  The insulation will be properly vented to prevent the formation of ice and water between the walls.  The insulation will be anchored to prevent sag and insulation voids.

3.1.5.3. [bookmark: _Toc335921561] Interior Construction
The interior construction will be such that the interior acoustical noise levels will be in accordance with paragraphs 5.8.3 through 5.8.3.3.5 of MIL-STD-1472.

3.1.5.3.1. [bookmark: _Toc335921562]Walls and Partitions
The interior walls and partitions will be securely fastened in place.

3.1.5.3.2. [bookmark: _Toc335921563]Ceiling
A false ceiling may be provided with spacing for HVAC ducts, lighting installations, and access for air flow and temperature sensor maintenance.

3.1.5.3.3. [bookmark: _Toc335921564]Floors
The interior floors will provide a safe walking surface free of hazards.  If false floors are provided, they will be in accordance with paragraph 2.4 of NFPA-75, and the following:

a. The false floor will transfer all loads to the chassis frame.
b. The false floor structure will permit under-floor longitudinal and lateral cabling between cabinets and equipment.
c. The false floor design will provide adequate clearance for and access to all cables and connections.

3.1.5.3.4. [bookmark: _Toc335921565]External Doors and Panels
Door gaskets will be installed with corners tightly fitted to provide a complete seal.  A method for securely latching the doors in the fully closed position will be provided.  A lock and key will be provided for each door.  One key will open all door locks.  Doors will open from the inside when locked on the outside.  One or more exit(s) will be provided for safety purposes and will provide access to and egress from the working spaces of the shelter. Each exit will be in accordance with best commercial standards. Location of the exit(s) will be dictated by the interior layout of the shelter and its integration with the shelter subsystem.  Marking and lighting of the exit(s) will be provided.  The doors (both personnel and equipment doors) and roof will be weatherproof and configured so as not to trap rain or melting snow in either the stow, transport or operational configuration.

3.1.6. [bookmark: _Toc335921566]Furniture and Chairs 
The shelter will be furnished with all the furniture and chairs.  All tables and work surfaces will be of sturdy construction and will be finished with high pressure laminate.  All furniture and chairs will be securely mounted in the shelter or provided with a means for securing during transit.

3.1.7. [bookmark: _Toc335921567]Fire Extinguishers
The MCVOT will have Class ABC hand held fire extinguishers in each compartment.  The main simulator compartment will have a minimum 5 lb. dry chemical fire extinguisher and other compartments will have a minimum 2.5 lb dry chemical extinguisher.

3.1.8. [bookmark: _Toc335921568]Miscellaneous Equipment
All equipment necessary for MCOVT set-up, tear-down and operation will be stored in or on the mobile when being transported.

3.2. [bookmark: _Toc335921569]Mobile Training Shelter Systems

3.2.1. [bookmark: _Toc335921570]Lighting System
Light fixtures will be supplied in sufficient quantity to provide proper luminance levels for all personnel areas in accordance with paragraph 5.8.2 of MIL-STD-1472.  If different illumination criteria are applicable for a single area, the highest recommended illumination level will be provided for the entire area.

3.2.2. [bookmark: _Toc335921571]Emergency Lighting System
Battery emergency lighting will be provided for all personnel areas.  A battery charger will be provide for the emergency lighting which operates from either the shelter self contained power or external power.  A method will be provided to disable the emergency lighting during storage and transit.

3.2.3. [bookmark: _Toc335921572]Telephone Jack System
A telephone and telephone jack system will be provided to connect external site provided telephone lines to the communications system inside the MCVOT utilizing RG-45 interfaces.  Wiring will be for both 2-wire and 3-wire systems.  Nonmetallic boxes and conduit with a minimum ½ inch diameter interconnecting plastic, non-PVC tubing to accept wire will be provided.  The exterior box will be installed in a signal cable entrance panel with an attached weatherproof cover.

3.2.4. [bookmark: _Toc335921573]Network Interface Connection System
The MCVOT will provide easy connection to other simulation systems via a fiber optic or Ethernet connection (RG-45 interface).  An interface connection will be located on the exterior of the MCVOT.

3.2.5. [bookmark: _Toc335921574]Fire Detection System
A Fire Detection System will be provided which will detect the onset of a possible emergency.  The system will meet NFPA 101 for the design of the Fire Detection System and will meet NFPA 70 and 72 for the installation, test and maintenance of the system.  Components used in the Fire Detection System will be UL approved.

3.2.6. [bookmark: _Toc335921575]Lightning Protection System
The MCVOT will be provided with lightning protection for the enclosure and all equipment components during transit, use and non-use.  The lightning protection system will be capable of redirecting most lightning strikes to ground to minimize damage to equipment and increase safety of personnel in accordance with NFPA 780.

3.2.7. [bookmark: _Toc335921576]Grounding System
The MCVOT grounding system will provide electrostatic discharge control, lightning strike protection and Electromagnetic Compatibility (EMC) grounding of the system equipment.  If a facility grounding attachment is available, grounding straps will be provided to make the attachment.  If there is no facility grounding attachment available, the MCVOT grounding equipment will include:
a) Grounding rods -  four (4) 5/8 inch diameter, eight (8) foot long,
b) Grounding straps - between the shelter and the grounding rods, 
c) Means of easily driving and extracting the grounding rod.

3.2.8. [bookmark: _Toc335921577]Heating, Ventilation and Air Conditioning (HVAC) System
The HVAC system will automatically control the environment within the shelter when at a stationary location for training via thermostat.  The HVAC system will have the capacity to maintain the operational environment inside the shelter within the requirements of PRF-PT-00602, Version 1.0 dated 01 July 2013, during operation when the outside temperatures are between the following extremes:

a) Low Extreme: Minus 40 degrees C (-40 degrees F), with no solar load
b) High Extreme: Plus 52 degrees C (+125 degrees F), plus a solar load of 1120 Watts per Square Meter (W/m2) (355 BTU/ft2)/hr) on the shelter exterior skin.
c) Relative Humidity: 0 percent to 95 percent, non-condensing

All components of the MCVOT will be fully functional within this temperature/humidity range.  The HVAC system will have adequate airflow and ducting to maintain a constant temperature throughout the shelter.  The HVAC system will utilize an environmentally friendly, non-ozone-depleting refrigerant.  The HVAC unit will be isolated from the shelter body to the maximum extent possible to preclude vibrations from being transmitted to the sheleter body.

Humidity controls will be provided to maintain a beneficial environment for equipment and personnel within the humidity operating limits specified in PRF-PT-00602, Version 1.0 dated 01 July 2013.

3.2.9. [bookmark: _Toc335921578]Electrical System
The MCVOT will have an electrical system that distributes electrical power throughout the shelter with receptacles located within the shelter to minimize power cable runs.  The electrical system design and installation will be in accordance with NFPA 70.  The electrical system will have the capability to be energized by shore power or the on board power generation system.  A visual indicator for the active power source will be provided.  The mobile will connect to shore power through a watertight receptacle (HUBBELL HBL4100B12W) mounted on the outside of the shelter.  A 100 ft .power cable will be provided to connect the MCVOT to shore (facility) power.

3.2.10. [bookmark: _Toc335921579]Power Generation System
The MCVOT will contain a power generator capable of supporting full, standalone operation.  The power generator will have sufficient capacity to provide the following:

a) Five (5) 20 Amp, 120 VAC circuits.
b) One (1) 30 Amp 208-240 VAC, 3 phase circuit for motion system operation.
c) Four (4) general purpose 20 Amp 120 VAC circuits.
d) HVAC system.
e) All lighting.
f) Minimum of 20% spare capacity over the above requirements.

The power generation equipment will employ standard noise and smoke reduction techniques for mobile generators.  Noise control will include the use of a critical-grade (tuned) exhaust silencer.  The power generator unit will be isolated from the shelter body to the maximum extent possible to preclude vibrations from being transmitted to the shelter.  Sufficient fuel capability will be provided for a minimum of 16 hours of operation.  The fuel tank will be mounted to allow refueling by a person standing directly on the ground.  The fuel tank will have an external indicator of the fuel level without removing the fill cap.  The fuel tank will have a security protected, accessible drain plug to drain fuel if necessary.  The area at the fuel/gas cap will have a clear warning/indication of the type of fuel that is used by the power generation system.

3.2.11. [bookmark: _Toc335921580]Leveling, Stabilization and Anchoring System
The MCVOT will have leveling indicators (lateral and longitudinal) built-in as well as leveling and landing jacks that provide sufficient longitudinal and lateral support for full motion operation.

The jacking/leveling system will have the capability to jack up the shelter on a non-level surface with up to 3.35 deg of slope over the short dimension of the shelter and 1.15 deg of slope over the long dimension of the shelter so that there is no weight on the suspension system.  The jacking/leveling system will provide a minimum of four (4) independently adjustable supporting legs to support the SS area of the shelter.  The jacking/leveling system will have a means to mechanically lock the supporting legs to prevent any leg droop during operation. The MCVOT will also be supported, at a minimum, at each corner of the overhang areas (front goose neck area & rear behind the wheels area) by either locking legs or mechanical jack stands to prevent droop or movement during operation.

[bookmark: _Toc214447113][bookmark: _Toc214447114][bookmark: _Toc214447116][bookmark: _Toc214447118][bookmark: _Toc214447122][bookmark: _Toc214447123][bookmark: _Toc214447124][bookmark: _Toc214447126][bookmark: _Toc214447130][bookmark: _Toc214447132][bookmark: _Toc214447133][bookmark: _Toc214447134][bookmark: _Toc214447136][bookmark: _Toc214447143][bookmark: _Toc214447150][bookmark: _Toc214447152][bookmark: _Toc214447153][bookmark: _Toc214447154][bookmark: _Toc214447155][bookmark: _Toc214447156][bookmark: _Toc214447157][bookmark: _Toc214447159][bookmark: _Toc214447160][bookmark: _Toc214447161][bookmark: _Toc214447162][bookmark: _Toc214447163][bookmark: _Toc214447165][bookmark: _Toc214447167][bookmark: _Toc214447169][bookmark: _Toc214447170][bookmark: _Toc214447172][bookmark: _Toc214447177][bookmark: _Toc214447179][bookmark: _Toc214447185][bookmark: _Toc214447193][bookmark: _Toc214447194][bookmark: _Toc214447195][bookmark: _Toc214447197][bookmark: _Toc214447198][bookmark: _Toc214447200][bookmark: _Toc214447202][bookmark: _Toc214447203][bookmark: _Toc214447204][bookmark: _Toc214447206][bookmark: _Toc214447208][bookmark: _Toc214447209][bookmark: _Toc214447210][bookmark: _Toc214447212][bookmark: _Toc214447213][bookmark: _Toc214447214][bookmark: _Toc214447215][bookmark: _Toc214447216][bookmark: _Toc214447217][bookmark: _Toc214447218][bookmark: _Toc214447219][bookmark: _Toc214447221][bookmark: _Toc214447230][bookmark: _Toc214447231][bookmark: _Toc214447232][bookmark: _Toc214447233][bookmark: _Toc214447235][bookmark: _Toc214447240][bookmark: _Toc214447242][bookmark: _Toc214447246][bookmark: _Toc214447253][bookmark: _Toc214447254][bookmark: _Toc214447255][bookmark: _Toc214447259][bookmark: _Toc214447261][bookmark: _Toc214447262][bookmark: _Toc214447263][bookmark: _Toc214447264][bookmark: _Toc214447266][bookmark: _Toc214447267][bookmark: _Toc214447268][bookmark: _Toc214447270][bookmark: _Toc214447272][bookmark: _Toc214447273][bookmark: _Toc214447274][bookmark: _Toc214447276][bookmark: _Toc214447277][bookmark: _Toc214447278][bookmark: _Toc214447280][bookmark: _Toc214447282][bookmark: _Toc214447284][bookmark: _Toc214447286][bookmark: _Toc214447288][bookmark: _Toc214447290][bookmark: _Toc214447292][bookmark: _Toc214447294][bookmark: _Toc214447296][bookmark: _Toc214447298][bookmark: _Toc214447299][bookmark: _Toc214447300][bookmark: _Toc214447302][bookmark: _Toc214447303][bookmark: _Toc214447304][bookmark: _Toc214447306][bookmark: _Toc214447307][bookmark: _Toc214447308][bookmark: _Toc214447310][bookmark: _Toc214447311][bookmark: _Toc214447312][bookmark: _Toc214447313][bookmark: _Toc214447314][bookmark: _Toc214447316][bookmark: _Toc214447317][bookmark: _Toc214447318][bookmark: _Toc214447320][bookmark: _Toc214447321][bookmark: _Toc214447322][bookmark: _Toc214447324][bookmark: _Toc214447325][bookmark: _Toc214447326][bookmark: _Toc214447328][bookmark: _Toc214447329][bookmark: _Toc214447330][bookmark: _Toc214447332][bookmark: _Toc214447333][bookmark: _Toc214447334][bookmark: _Toc214447335][bookmark: _Toc214447336][bookmark: _Toc214447337][bookmark: _Toc214447338][bookmark: _Toc214447339][bookmark: _Toc214447340][bookmark: _Toc214447341][bookmark: _Toc214447342][bookmark: _Toc214447343][bookmark: _Toc214447344][bookmark: _Toc214447345]The MCVOT  design will ensure the mobile facility has the provisions to anchor the shelter in the event high winds are anticipated at the installation site.  Anchor points will support system tie down for up to 125 mph sustained winds. 
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