NAVAIR Training Systems Division

August 1, 2007

FACILITY ENGINEERING CONCEPT OF OPERATIONS 

Generic Specification and Statement of Work (SOW)

Legend:

Commentary

Example

Generic Specification

2.  Applicable Documents
2.2
Non-Government Documents

Insert the appropriate references, military or commercial standards or other appropriate documents in the specification.  Be as specific as possible and list at least one source for the documents.


National Fire Protection Association

	NFPA-70
	-
	National Electrical Code

	NFPA-101
	-
	Life Safety Code


(Copies of these documents are available from http://www.nfpa.org/Catalog/ or National Fire Protection Association, 11 Tracy Drive, Avon, MA 02322)

3.1.6.  Environmental conditions.

The equipment shall withstand the following environmental conditions without deterioration:

a. Temperature:

(1) Operating:  +15oC to +27oC (+60oF to +80oF)
(2) Non-operating: +4oC to +38oC (+40oF to +100oF)
b. Relative humidity:

(1) Operating:  55 percent +/- 10 percent nominal, not to exceed 70 percent, non-condensing
(2) Non-operating:  Up to 80 percent, non-condensing
Specify required data as necessary.  The environmental conditions will depend on where the equipment is to be installed.  Also, if the equipment is to be installed in a shelter (A shelter is an enclosure provided as a part of the trainer which encloses and protects a training system operating without a permanent facility or not onboard a ship.  This could be a tent, a MILVAN, an ISO container or whatever.  The reasons for using a shelter are generally as a temporary location or for the ability to relatively easily relocate the training system.), there should be a separate set of requirements under the Facilities and Facility Equipment (see 3.1.16.2 below) section defining the shelter requirements.  When shelters are used, you need to carefully consider the extreme environmental conditions within which the training system will operate within that shelter.

3.1.16.2  Facilities and Facility Equipment
Define specific locations for the equipment to be installed.  You can include such information as activity, building, and room numbers.  Add additional and specific requirements for shelters here.

“The trainer shall be installed in Building AS-240, Rooms 101 and 102 at NAS Anywhere.”

3.1.16.2.1  Space
Provide the dimensions of the spaces allocated for the trainer installation.  This section may also include information on raised floors, trenches, and so on.  When possible, include a sketch or drawing (usually included as an appendix to the specification). When referring to a drawing or sketch, be sure that it accurately reflects the actual physical configuration of the room such as columns, obstructions, windows, doors, floor mounted transformers, trenches, reaction pads/masses, or any other physical protuberance that may impact the system installation.

“The training system, when completely assembled, shall be operable and maintainable within the room clearances specified herein.  Room 101 is Am by Bm by Cm with a 0.3m high-recessed raised floor and an acoustic ceiling.  Room 102 is Dm by Em by Fm with a tiled floor and a ceiling open to the roof joists.  Three trenches in Room 102 end in the under floor space of Room 101.”

3.1.16.2.2  Access

Describe the access to the rooms include any transit spaces. This may include raised platforms, limited access entries, hallways, raised floors, or any other facility attribute that must be identified to ensure the contractor’s design will allow for transportability and installation at its destination.

“The trainer transportability features shall provide the means for the equipment to pass through 1.82m by 2.03m openings and a 1.83m wide corridor with a right turn for access to Rooms 101 and 102.”

3.1.16.2.3  Equipment Cooling

Specify here how the equipment will be cooled. Typically, we specify that the equipment will have internal fans that drafts ambient air into and through the equipment.  If the facility cooling is limited, a limitation on the heat load of the equipment can be included, but done so only after conferring with the project engineer.

“The trainer equipment shall be equipped with the means to facilitate the flow of air to cool internal components.  The equipment shall not require special ducting or chilled water for cooling.”

3.1.16.2.4  Electrical Power

Specify the power available at the facility for use by the trainer.  Subparagraphs under this requirement could be used as required depending on the specificity of the system.  As the responsible facility engineer, it is your responsibility to ensure that this section is as complete, yet as streamlined as possible.  Requirements related to power factor, transients, under/over voltage, and phase rotation have shown to be of little value with no discernable return on investment.  If we need an Uninterruptible Power Supply (UPS), then specify the performance requirement for the UPS.

“The trainer equipment shall utilize the 60 ampere per phase, 208Y/120 VAC, 60 Hz, and 400 ampere per phase, 480Y/277 VAC power services available within the room (building/space).   The 208Y/120 VAC power is provided from an enclosed circuit breaker on the North wall of Room 101 and the 480Y/277 VAC power is provided from Panel HV1A1 Circuit 27 on the East wall of Room 102.  The trainer shall include a power system to distribute power from these points to the equipment.”

3.1.16.2.4.1  Uninterruptible Power Supply

An explanation of the types of UPS can be found at http://www.pcguide.com/ref/power/ext/ups/types.htm.

“The trainer power system shall include an Uninterruptible Power Supply (UPS) system to provide fifteen (15) minutes of operation and allow a soft shutdown of the trainer in the event of a power outage.  The UPS shall be of the “online” type and shall include an audible and visual alarm when input power is lost to alert personnel to the problem.  The trainer system shall communicate with the UPS to allow the initiation of an orderly shutdown after a loss of input power for ten (10) minutes.  The UPS shall include transient protection and include the power distribution center for the training system.”

3.1.16.2.5  Electrical General Requirement

Specify the requirement for NFPA-70.

“The trainer electrical system shall meet the requirements of the NFPA-70.”

3.1.16.2.6  Grounding

Provide details on any ground connection available for the trainer.  Really consider if a reference ground system is necessary for the system.  Usually, a system mounted in several racks with equipment separated by space with communication cabling (excluding normal LAN cabling) will require a reference ground.  A PC networked system should be able to use the safety ground vice a unique ground connection.  If necessary, include the resistance to earth but remember that the resistance will vary with time (environmental conditions) and any measured value is a snapshot.  Commercial standards are 25 ohms for the NFPA-70 and 10 ohms for NFPA-780.

“The trainer shall include a reference ground system and shall use the ground plate in Room 102 as the connection to the facility earth ground.”

3.1.16.2.7  Life safety

Specify the life safety requirements here.  For example, the equipment layout cannot impede egress during an emergency.  Additionally, specify as required, the life safety aspects associated with fire detection/suppression/annunciation and seismic concerns depending on the type of trainer and the location.  Each of these must be addressed specifically based on the location and the conditions present.

“The trainer equipment layout shall meet the requirements of NFPA 101 and not impede personnel from exiting the spaces in the event of an emergency.”

3.1.16.2.8  Fire protection.
“Occupied enclosed spaces with the trainer shall be equipped with a fire detection and suppression system.  A visual and audible fire alarm shall be included to alert personnel within the enclosed space.”

3.1.16.2.9  Seismic protection

Specify any special hardening, securing, or fastening of the equipment to ensure stability during seismic events. 

“All training equipment shall include means to secure the equipment to the facility structure.”

Generic Statement of Work

Notes to User:  

1. This section details the work required of the contractor to support the installation of the training system.  Installation of training systems may occur in new facilities, generally associated with Military Construction (MILCON – Construction costs in excess of $750,000). For MILCON, all associated elements needed to integrate the training system to the facility are considered “built-in” so the contractor’s efforts are limited as addressed below. Installation may also be required in non-MILCON facilities where the contractor may be required to perform facility modifications associated with equipment installation elements.  In either case, you must carefully consider the work you want the contractor to perform and clearly articulate it in this SOW.  There may be occasions when you are required to address both MILCON and non-MILCON contractor support efforts in the SOW as in the case when more than one training system is procured and delivered to sites with differing facility requirements e.g MILCON and non-MILCON.
2. Assume MILCON: In the case of a MILCON facility, the contractor may be required to attend any or all of the design review meetings. Contractor efforts here are associated with the review of plans and specifications and providing written comments to you for inclusion in the final design, if warranted.  This can include the concept design review, 35% design review, 65%, and 100% design review.  Depending on the complexity of the training system and the inherent interfaces associated with the facility, you may require the contractor to attend all of the design reviews.  Such a requirement would not be unusual where the training system becomes the building, e.g. fire fighting trainer/damage control trainer.  Conversely, you may decide that the nature of the training system and its relationship to the building is such that the contractor need attend only the concept design and the 100% design review.  Ultimately, you decide what the contractor will do based on risk, complexity of the installation, and nature of the procurement.  This is also the area to define the data deliverable and requirements from the contractor.

3. Assume non-MILCON:  For non-MILCON facility modifications, you may want the contractor to attend design reviews where modifications to the facility are construction in nature.  Depending on the scope of the construction, you may want the contractor to attend design reviews, and as in the MILCON case, submit comments on plans and specifications that will be used in the final design.  In the case where there are no construction (non-MILCON) modifications to the facility, the contractor’s efforts should be limited to that required to install the training system within the government provided facility identified in the specification and this SOW.  This is also the area to define the data deliverable and requirements on the equipment installation work.  For MILCON projects, this could be modified to just the data deliverable.

4. Because of the limitations of law and regulations, any facility modification work performed by any contractor under a training system contract award, is confined to that work that is defined as “equipment installation” work under Chapter 6 of the OPNAVINST 11010.20G Facilities Project Manual.  As such, work required of the contractor in any SOW for any installation must be limited to modifications required solely for the installation of the training system.  Such work may include raised floors, relocation of non-load bearing partitions, installation of secondary utilities including electric, HVAC, mechanical, fire suppression, shielding and the installation of concrete pads solely in support of the training system, painting, carpeting, installation of lighting, and other work directly in support of the training system installation

The contractor may be required to identify all facility modifications; including those modifications that are non-equipment installation (construction) as is the case when we require a Trainer Facility Report (TFR).  Where the TFR identifies facility modifications that are of construction in nature, the government action is to ensure that either the modifications are made in accordance with the policy and guidance of the Naval Facilities Engineering Command, or that the training system contract is modified such that the contractor is limited to the existing conditions of the facility such that only equipment installation modifications are approved and authorized.  Under no circumstances will the training system contractor be tasked in the SOW to perform construction on any facility without the approval of the Naval Facilities Engineering Command and without the availability of appropriate funds.

Accordingly, the following Generic SOW is by definition, limited to those tasks that are of equipment installation only. It is your responsibility to insure that the tasking in the SOW is consistent with the above and all applicable regulations and laws.  Specific Navy guidance is provided in OPNAVINST 11010.20G.

2.  Applicable Documents (Ditto above)
2.2   Non-Government Documents
	NFPA-70
	-
	National Electrical Code


(Copies of this document are available from http://www.nfpa.org/Catalog/ or National Fire Protection Association, 11 Tracy Drive, Avon, MA 02322)

3.2.X.1  Site Surveys
“The contractor shall conduct an engineering site survey (ESS) of the designated trainer installation location, Building XXX at NAS Anywhere.  During the ESS, the contractor shall collect detailed information about the trainer facility to ensure the Device XXXXX can be properly operated and maintained and to determine the extent of facility modifications.  The contractor shall document the ESS findings and develop recommendations and pricing for facility modifications.  The contractor shall include the results of the site survey in the CDRL (See CDRL recommendations below).”

3.2.X.2  Site Readiness Review
“Prior to shipment, the contractor and the Government will conduct a site readiness review of the installation area to ensure the site facility is prepared for the installation and operation of the Device XXXXX.  The contractor shall provide the appropriate representation, either the facility engineer or the field service representative, or both, at the site readiness review.”

3.2.Y Equipment Installation
The following provide examples of typical equipment installation work that can be included in the facility SOW:

 “The contractor shall deliver, off-load, assemble, and install the Device XXXXX equipment and support systems.  During the installation, the contractor shall be responsible for opening, safeguarding, and closing all means of access into the training facility and training equipment.  The contractor shall be responsible for, and provide all the support equipment, special handling equipment, data, and qualified maintenance personnel needed to support the trainer equipment installation effort.  The contractor shall be responsible for any damage to the equipment during removal, transportation, off-loading, installation, and test.”

3.2.Y.1.  Facility Modifications

 “The contractor shall perform those Government-approved modifications to the facility that are necessary for the installation and operation of the training system.  The contractor shall prepare plans and specifications for the equipment installation facility modification work.  Plans and specifications are subject to Government review by the local Public Works Center, the Fire Marshall, Base Environmental Office, the receiving activity, and NAVAIR Orlando TSD.   No facility modification work shall proceed without the specific approval of the contracting officer or the contracting officers designated representative.  The contractor shall prepare the XXX
.in accordance with CDRL.”

3.2.Y.1.1.  Secondary Utilities
Secondary utility work is constrained by law and regulation.  The work cannot increase the utility capacity but can transform and route existing utilities.  This is primarily for electrical work.

“The contractor shall provide power distribution to all trainer and brief/debrief equipment from a single Government provided service disconnect” and/or “The contractor shall provide and install circuit breakers, conduit, and cable from Panel LF101 to the air conditioning equipment.  The contractor shall provide and install the conduit and cable to connect Device XXXXX to the facility power.  All work shall meet the requirements of NFPA-70.”

3.2.Y.1.2  Heating, Ventilating, and Air Conditioning (HVAC)
HVAC work is also constrained by law and regulation.  The HVAC work can provide only enough cooling and ventilation to support the equipment being installed.  This work could also involve some secondary utility work, wall penetrations, and some exterior concrete slab.

“The contractor shall provide and install a 20-ton air conditioning unit in Room 102 with ducting to provide 5 tons of cooling into Room 101 with the remainder ducted into Room 101.  In addition, the contractor shall:

a. Provide and install a return air duct from Room 101, registers, supports, and thermostat.

b. Make wall penetrations for the ducts, wiring, and tubing.

c. Seal all holes around the wiring, conduit tubing, and ducts.

3.2.Y.1.3  Raised Floor
Raised flooring is absolutely allowed when installing equipment within existing real property facilities.  The primary problems with installing raised floors are the change in elevation requiring either modifying the doors or installing ramps and adding fire detection under the floor.

“The contractor shall provide and install a 12-inch high raised floor with pedestals and stringers.  Each panel shall have the capacity of supporting a 1000-pound load.  The contractor shall install a ramp with railings between the existing floor level and the top of the raised floor.  The contractor shall install a fire and smoke detection system under the raised floor and shall connect it to the existing facility fire alarm system.”

3.2.Y.1.4  Concrete Slab
Any concrete slab work performed, as equipment installation must be required to support some portion of the system being installed.  The most prevalent example is the installation of an exterior compressor for the HVAC system.  Occasionally a piece of equipment (usually GFE) is too heavy for a raised floor and a special support must be provided.  This activity is limited by OPNAVINST 11010.20F Chapter 5 “Equipment Installation”. Generally, the installation of a concrete pad directly supporting the equipment installation is considered equipment installation and fundable with investment dollars.

“The contractor shall provide a concrete pad for the external condenser for the air conditioning system.  A preformed pad is acceptable.  The contractor shall provide a steel reinforced concrete pad for the trainer water tank designed to support the tank and designed to meet seismic requirements.”

3.2.Y.1.5  Shielding

In rare cases, the equipment is located such that EMI shielding is required in order for it to operate properly.  The specific requirements for the shielding should be requested from the EMI Engineer.

.

“The contractor shall install shielding around the trainee room to provide 30 db of shielding from 0.2 to 10 GHz.”

3.2.Y.1.6  Relocation of Non-load Bearing Walls/Partitions
Sometimes it is necessary to remove and replace a wall in order to install the equipment.  If it is a non-load bearing wall or partition, the equipment installation can accomplish this task.  The wall or partition does not necessarily have to be installed at the same location as it was previously.  If the obstacle is a structural element, the work must be done as construction as defined in OPNAVINST 11010.20F”.

“The contractor shall remove the partition wall between Rooms 101 and 102 to allow equipment installation.  The contractor shall re-erect the partition wall after the equipment is installed.”

3.2.Y.1.7  Reaction Pads
Any training system using a motion system requires a mass of reinforced concrete to support the forces and moments the motion places on the floor.  The typical 6-inch thick reinforced concrete slab is not adequate to support the typical forces.  This work can only be done on existing real property facilities and is limited by OPNAVINST 11010.20F Chapter 6 “Equipment Installation”.  If possible, get this work done as construction.

“The contractor shall provide steel reinforced concrete reaction pads for the motion system designed to meet the motion system forces and moments and seismic requirements.”

3.2.Y.1.8  Lighting
In existing facilities, the lights often are in the way and have to be relocated or the lighting controls need to be modified to allow certain areas to be turned off while the remainder of the space lights are on.  This type of work is generally necessary for any training system using projectors such as flight trainers and classrooms.

“The contractor shall relocate the lights directly above the cockpit to eliminate interference with the visual projection system.  The contractor shall reconnect the lights in the area of the cockpit to be controlled by new switches adjacent to the IOS.”

3.2.Y.1.9  Fire Suppression
This is necessary if the facility and trainer systems are to be integrated.  This is becoming more and more the case.

“The contractor shall connect the trainer fire detection and alarms to the facility fire protection system located in Room XXY.  In addition, the contractor shall install a fire suppression system in the enclosed space around the cockpit.”

3.2.Y.1.10  Safety
Safety is absolutely necessary and should go without being said.  Unfortunately, I think it has to be said.

“The contractor shall conform to the OSHA requirements for construction throughout the time the work is being performed.”

3.2.Y.1.11  Miscellaneous
This guide cannot cover everything so there could be additional requirements.

“The contractor shall provide and install a cryogenic freeze chamber.”

The following is an example for MILCON: Use of this section would preempt need for sections (xxx-xxx)

3.2.X.  Facilities
“The contractor shall review and provide comments to the Government design drawings and specifications to ensure compatibility with the training system.  The contractor shall also attend three design meetings at the installation site
.  The contractor shall prepare the XXXX in accordance with the CDRL.”

Attached is a statement of work, which included turnkey installation, an installation in which the contractor that installed the training system also prepared the facility for the installation.  Turnkey installations are still limited to those facility modification elements defined as equipment installation under OPNAVINST 11010.20F
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Statement of Objectives

The SOO describes for the contractor what the objective is for the procurement.  If we are doing turnkey equipment installation, there could be wording such as:

“1.  Facilities.  The contractor shall plan for the installation of the training system within the existing facility and shall make modifications to the facility upon approval by the Government.

CDRL

Use the following link to view the branch Concept of Operations CONOPS - Contract Data Requirements
There are four options at this time.

No CDRL at all could be required.  If it is absolute certainty the facility will house the equipment without modification there is no reason to spend funds to procure the data.  The funds saved can purchase other items.  Also, a good deal of the information is already required within the Technical Manual Contract Requirements (TMCR).

Secondly, the TMCR could be modified to require information in addition to the information already provided.  Requiring one less deliverable will reduce the overall costs of data in the contract but would not be of much use when the installation is within an existing real property facility requiring modification (construction or equipment installation).  This option is primarily useful for new construction (MILCON) when the contractor can participate in the facility design and documentation of the equipment facility requirement is not needed prior to installation.

The old standby DI-FACR-80966, Trainer Facilities Report, is the third option.  The TFR has been useful in the past and continues to provide good service.  The TFR provides a gap analysis but does not really provide a means to get plans and specifications from the contractor for equipment installation.  It does provide useful information; but since it does not require drawings, it is difficult to use when doing equipment installation.

The fourth option is DI-MGMT-80033, Site Preparation Requirements and Installation Plan.  We have not used DI-MGMT-80033 yet, but it looks promising especially for contractor equipment installations.  DI-MGMT-80033 does specifically require plans from the contractor detailing the installation facility modifications.

We should not limit ourselves to just the above paragraphs or always include every one of them.  Every procurement is unique and the procurement package inputs must be equally unique.  For instance, in a recent procurement, the National Electrical Code did not specifically cover a requirement, so the equipment design became a problem.  We could have beaten that problem by expanding on the Code requirement.
�PAGE \# "'Page: '#'�'"  �Page: 1���  The duration and several of the UPS options are all subject to tailoring depending on the goal of the UPS.  This is a midlevel protection in that it is looking at saving data and protecting software and hardware.  A lower level of protection would require saving the data and then shutting down.  The highest level of protection would require both a UPS and backup generator to run regardless of the power condition.  The backup generator will require an automatic transfer switch, fuel storage (including spill containment) along with a slab for the generator mounting and additional conduit, cables and controls.  Regarding the length of time the longer the UPS needs to operate the longer the time of operation the more batteries are needed to power the system.  The usual duration is from 15 to 5 minutes.
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Statement of Work (SOW)
for


Automated Electronic Classroom 


Support Services



1. Scope


This statement of work defines the tasks to be accomplished by the contractor for the technical services support of the Automated Electronic Classroom (AEC).


2. Applicable Documentation


National Fire Protection Association (NFPA-70) National Electrical Code (NEC) 1999


NFPA Fire Protection Handbook 7th Edition


NFPA 101 Life Safety Code 1994 and


Local Authority requirements.


3. Requirements.


3.1 General Requirements


The contractor shall be responsible for conducting site preparation as defined in this SOW, drawings, and attached Appendixes.


3.1.1 Government Furnished Equipment/Documentation


The contractor shall have access to mutually agreed to technical data developed in support of AEC’s, and access to facility drawings, on a non-interference basis to the government.

3.1.2 Place of Performance


The place of performance shall be as defined in paragraph 3.1.3.


3.1.3 Site 


This effort shall require trips to the following activity listed below in order to conduct site preparation and equipment setup:


 NAVY COLLEGE

BUILDING ____, CLASSROOMS 1-6


NAB Coronado, NSWG-1


SAN DIEGO, CA


3.2 Technical Requirements


3.2.1 Site Preparation


The contractor shall be responsible for the modification of existing facilities, based on this SOW, to support the installation of the AEC.  This effort shall include labor and materials for electrical, lighting, and fabrication of hardware as required.  All site preparation shall be performed in accordance with paragraph 2 documentation and requirements.


The contractor shall coordinate the start of the site preparation with NAVAIR ORLANDO and the School, at least 7 days prior to start.


3.2.2 General Site Preparation Requirements


The contractor shall repair any damage to government property incurred during his work on site.  All work that required demolition, removal and or alterations to the physical property, by the contractor, shall be patched and painted.  Every repair or paint job shall be equal to existing color within the room.  All cleanup of the site shall be the responsibility of the contractor.


3.2.3 Electrical Installation


All receptacles shall be on a 20 Amp dedicated circuit or as indicated on the drawings.  All receptacles shall be rated at 20 Amps/120volts.  See Appendix A and Appendix B for respective location of receptacles and details.  All electrical work shall be in accordance with the NEC Code.


If light fixtures require relocation due to interference with the projector base mount area in the drop ceiling, relocate light fixture as required.

3.2.4 Relocation of Equipment


If equipment, such as white boards, pegboards and or any other wall mounted equipment or material, have to be relocated use caution as to not destroy this equipment and or material.


4. Government Inspection/Acceptance


Upon completion of site preparation by the contractor, the government will conduct an on site inspection to ensure compliance with the SOW requirements, NEC, NFPA -70 and local Authority codes.  In case of non-compliance, the contractor will repair or comply with the contract requirement within three (3) days after the inspection.


5. Points of Contact (POC):


NAVAIR Orlando:
Ms. __________


Tel:  (407) 380-4767




Mr. __________


Tel:  (407) 380-4126




Mr. __________


Tel:  (619) 553-5826


NSWG-1:

Mr. __________


Tel:  (619) 437-3022


APPENDIX A :


ADDITIONAL SOW REQUIREMENTS


APPENDIX A


NAVY COLLEGE


BUILDING 148, CLASSROOMS 1-6


NSWG-1, SAN DIEGO , CA


ADDITIONAL SOW REQUIREMENTS



(Government representative will be on site during Site Preparations to resolve contractor questions not covered by this SOW.)



a) Paint walls with a two tone color scheme to compliment flooring.


b) Provide and install carpeting in accordance to local authorities requirements.


c) Add storage closet with lockable door as shown on drawing.

d) Close opening between new office space and Classroom 2.

e) Install new lockable door to hallway for office space.

f) Add 3 new duplex electrical outlets all on a new 20 amp circuit.

g) Disconnect the 4 light fixtures located in the office space from Classroom 2 light switch.

h) Rewire three light fixtures in the office area to be on one circuit controlled by a switch located near the new hallway door and the one light fixture located in the storage closet controlled by a switch located in the closet near the closet door.

i) Install 1 each CAT-5e Network drops into each classroom, Classrooms 1 through 6. (Network connection shall be located within 2 feet of a 110 VAC electrical outlet.  Exact location is to be determined).

j) Install 4 new network drops into the new office space as shown in drawing.

k) Install network switch in storage closet.  Exact position is to be determined after closet has been built.
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