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1.0 General Information

1.1
COMPANY OVERVIEW

MicroSat Systems, Inc. (MSI) designs, builds, integrates, tests and operates affordable high performance satellites for Military and Commercial customers.  MSI was founded in April 2001 as a spin-off from a high technology research and development company, ITN Energy Systems, in order to execute an Air Force contract for three, high performance 200 kg class satellites with Synthetic Aperture Radar (SAR) payloads called the TechSat 21 program. Through heritage and a modular bus structure, MSI has since developed a product family of small satellite buses that can be rapidly customized for various mission needs.

MSI has significant engineering experience with respect to spacecraft, spacecraft subsystems and spacecraft flight heritage. MSI designs and manufactures advanced spacecraft and spacecraft subsystems for commercial and government space applications, providing small satellites to meet commercial, civil and military mission requirements utilizing a common basic bus structure that is rapidly customized as needed for various mission requirements.  The resources and expertise brought together at MSI to accomplish the broad scope of MSI’s initial spacecraft program, TechSat 21, in the areas of program management, spacecraft bus development, payload accommodation and integration and test (I&T) contributed to MSI’s ability to secure the subsequent competitive awards of the TacSat-2 spacecraft bus, the Demonstration and Science Experiments (DSX) host spacecraft bus, the Calibrated Orbiting Objects Project (COOP) and most recently the ORBCOMM Generation 2 Program. 

In 2007, MicroSat Systems was recognized by Aviation Week and Space Technology Magazine as the Small Company Product Breakthrough Award Winner for the TacSat-2 Satellite. In awarding the prize to MicroSat Systems, the judges at Aviation Week cited the viability of TacSat-2, particularly in light of the current military theater needs.   

MSI’s low-cost, high performance satellites can stand alone or augment existing satellite systems to enable a range of new mission applications. We mix the best of traditional and innovative systems engineering techniques to deliver cost effective and reliable products. Specific skills of our engineering group include:

· Mission Design

· Systems Engineering and Consulting

· Spacecraft Design

· Satellite Assembly, Integration and Test

· Payload Integration and Test

· Launch Vehicle Integration

· Mission Operations

Members of MSI’s engineering staff have an average of more than 17 years experience in the industry and have served as Chief Engineer, System Design Lead, Payload Accommodation Manager, Spacecraft Test Lead, Avionics Lead and Payload Integration Lead on major satellite programs such as Magellan, Mars Odyssey, Mars Global Surveyor, Mars Polar Lander and Orbiter, ChipSat, and Deep Impact. MSI currently holds a Top Secret facility clearance with personnel cleared to TS/SCI/TK/B.

Our personnel and facilities can support Class A high reliability missions to Class D experimental demonstration missions, and we work closely with our customers to provide the capability desired within their cost and risk boundaries.   

1.2
CUSTOMER INFORMATION

Utilizing MSI’s knowledge and expertise learned from previous programs/contracts, MSI would be providing the engineering services for the following SINS:

	SINS Offered: 
	Services Proposed: 

	871-1 

Strategic Planning for Technology Programs
	Services provided under this SIN include the definition and interpretation of high level DOD and other government agency satellite mission performance needs to generate definition of new performance goals for innovative satellite architectures. 

	871-2

Concept Development and Requirements Analysis
	Services provided under this SIN include the concept studies and analyses, requirements definition and evaluation of alternate technical approaches and costs for the development of future satellite systems.

	871-3 

System Design, Engineering  and Integration
	Services provided under this SIN include translation of concepts into detailed design to include engineering plans and specifications, performing risk identification and mitigation and integrating all satellite components and subsystems to produce a working system.

	871-4 

Test and Evaluation 
	Services provided under this SIN include the development of the system verification matrix and all planning, execution, and reporting of satellite component/bus testing, environmental testing, system safety, quality assurance , spacecraft system level verification  


2.0  Project Experience 

871-1 Strategic Planning for Technology Programs - Electrical and Mechanical 

871-2 Concept Development and Requirements Analysis - Electrical and Mechanical

871-3 System Design, Engineering and Integration - Electrical and Mechanical

871-4 Test and Evaluation -Electrical and Mechanical

2.1 PROJECT DESCRIPTION:  Universal Interface Electronics (UIE) Development Program

In support of the TacSat-4 Spacecraft, the NRL/APL Industry System Engineering Team (ISET) performed a functional decomposition analysis of the spacecraft bus to investigate and promote present and future modularity. It is believed that modularity through standardized interfaces will enable rapid integration of evolving technology to mitigate obsolescence and optimize cost effectiveness. It can also foster schedule, cost, and performance benefits by promoting multiple sources of supply and technology insertion. In short, the emphasis for internal bus modularity and interface standardization is to provide a means for performance optimization while drastically reducing cost and schedule during bus fabrication and integration and test.  

The outcome of the functional decomposition analysis recommended payload, power storage and collection, and attitude control actuators as prime candidates for standard interfaces and modular scalability.  The obstacle to cost effective modularity in the past has been the lack of standardized interfaces.  Currently, it is a significant investment in non-recurring engineering to accommodate the variety of supplier unique data and power interfaces. The technology challenge to be addressed in the effort was the development of a standard interface solution for low cost, rapid “change out” of subsystem modules or components.

In support of the universal interface electronics development for the TacSat series spacecraft, MSI performed the following tasks.

Task 1: Universal Interface Electronics (UIE) Specification

MSI has developed a specification for the basic UIE module design.  This included developing the various interface functional requirements at the various OSI levels for the TacSat series satellite components.

A study was performed to investigate all the spacecraft subsystem and external interfaces and to identify applications for the UIE.  A preliminary set of UIE requirements were generated for each subsystem application and a cost/benefit utility analysis was performed to establish the optimum applications.

Task 2: Universal Interface Electronics (UIE) Design

Based on the data in the UIE specification, MSI developed a basic module hardware and software design common for all versions of the UIE.  Using the common module building block, MSI performed a detailed design of the subsystem module specific to the preferred application. This effort generated electrical, thermal, mechanical and software detailed designs.  Bench top test articles were built and used as required to verify functionality of the different aspects of the design. 

Task 3: Engineering Model (EM) Fab/Verification

MSI fabricated an EM version of the subsystem specific UIE module design.  Additionally, MSI generated a plan for verification test and thusly performed verification testing of the design.  Thermal testing at the card level was performed to validate the power dissipation design. Test results were provided in an EM Test Report and a recommendation and plan was developed for the flight unit design and fabrication.

Task 4: Flight UIE Development

MSI finalized the flight specification and design of the UIE and prepared the required process and procedure documentation for fabrication and test verification.  The flight UIE was fabricated and tested to protoflight levels as defined by the TacSat program. The testing included functional, EMI/EMC, mechanical, and thermal cycling at the UIE box level.

Program Deliverables

MSI provided an initial program plan and a detailed final report at the end of the technical period of performance.  At completion of the contract, MSI delivered the flight UIE with the acceptance data package, as built properties, test results, and any anomaly reports.

2.2 PROJECT DESCRIPTION:  WrapSat Flexible Electronics Functional Validation Program

MSI’s reconfigurable satellite for tactical and responsive space systems “WrapSat” spacecraft architecture is enabling a revolutionary new approach to satisfying the evolving space operational needs of the DoD. The threats to the United States are shifting from the well-defined global super powers to small, rogue nations, difficult to identify and characterize.  Military operations are trending toward quick strike, short duration campaigns lasting less than six months.  This trend drives the requirement for space based intelligence, surveillance, and reconnaissance (ISR) systems that that are agile, able to support deployment around the globe and operational within seven days after call-up. Key to this paradigm is enabling small, agile, launch platforms capable of payload integration and launch in a matter of hours, and able to satisfy the full range of inclinations in a low earth orbit (LEO). This can only be accomplished by driving down the mass and volume of the spacecraft/payload system, without sacrificing on-orbit performance.

This revolutionary spacecraft design approach leads to significant mass and packaged volume reductions, enabling agile, airborne launch platforms, while preserving on-orbit capability. The modularity of this concept and the standardization of the subsystem elements encourages mass production, significantly driving down cost. The operational scenario using a WrapSat architecture selects the payload to support an immediate mission need, tailors and integrates the appropriate “plug and play”, conformal subsystems, and performs accelerated integration and checkout prior to launch.  In essence, configuring the spacecraft around the payload.

To transition the WrapSat system design from the proof-of-concept level established in the first phase of development to a space worthy operational asset, an extensive ground test program has been proposed and carried out.  This effort validates the performance of the flexible system and subsystem elements in a relevant space environment.  The test program followed a progression from fundamental material characterization at the component level to validation of functionality at the satellite system level.

The following tasks were required to perform ground validation of the WrapSat system design and embedded subsystem technologies.

Task 1: WrapSat System/Subsystem Design and Technology Update

Using the system concept as a basis, a more detailed design of representative subsystem architecture was performed.  Subsystem performance metrics, interface requirements and component lists were generated. This data specified a preferred list of flex technologies targeted to enable the “WrapSat” features within the subsystem.  Industry sources for these key technologies were researched and a maturity evaluation was performed for inclusion in the ground test plan. Analytical models were generated and used for performance predictions and validated during the testing. The result of this task was a representative flexible subsystem design including an identification of the embedded flex technologies.

Task 2:
 Ground Test Plan Development

Based on the subsystem design, a ground test plan was generated for validation of the WrapSat system in the space environment. Coupon or component testing was identified to exercise the materials, configurations, and interfaces of the flex electronic elements in the expected mechanical and thermal environments. Also, testing to quantify electromagnetic and radiation characteristics of these elements was defined.  Testing was then defined at the next assembly level to validate the performance of these elements in the subsystem configurations.  Mechanical, thermal, and electrical performance was again quantified in the relative space environments.  Finally, testing was defined to quantify and validate the performance of the representative, full-up WrapSat subsystem in the relevant space environment.

A testbed design was developed that provided the greatest flexibility for testing the identified technologies as well as any emerging capabilities in a satellite system environment.  The testbed consisted of both hardware and software elements that simulated the flight functionality of the WrapSat subsystem.  The testbed was intended for use as the “gold standard” for benchmarking electrical performance for pre and post environmental testing. To support operation of the testbed, both electrical ground support equipment (EGSE) and mechanical ground support equipment (MGSE) were defined.  

Definition of test equipment, instrumentation, and facilities to execute this test plan were generated.  Detailed test plans, criteria for success, test scripts and results reporting were defined during this task as well.

Task 3:
 WrapSat Test Article Design/Fabrication

Based on the testing defined in Task 2, detailed component and subsystem assembly test articles were defined and fabricated.  Detailed design and analysis were performed; procurement of materials and appropriate subcontracts were executed.

Task 4:
 WrapSat Ground Qualification Testing

Using the plans from Task 2 and test articles from Task 3, the performance of the WrapSat technologies and subsystem were characterized in the relevant space environment. Performance metrics for each were monitored and evaluated. Test plans and scripts were generated and implemented throughout the testing.  Post-test reports were generated detailing the performance parameters and providing an evaluation of such.  During the test process lessons learned were gathered and evaluated in an effort to derive an automated integration/checkout process that supports a rapid response need. It was the goal of the WrapSat ground-based testing to arrive at the optimum subsystem configuration that satisfies the desires of the mission architecture and demonstrates a responsive, tactical capability.

Task 5:
 WrapSat Flight Demonstration Plan

A plan for flight demonstration of one or more WrapSat subsystems has been generated. An experiment configuration, component definition, performance goals, success criteria, and integration and test plan has been developed.  

Program Deliverables

Analytical modeling, deployment analysis, ground testing plan and associated support equipment; Final as built design documentation package, proof of concept and prototype hardware. 

2.3   PROJECT DESCRIPTION – TacSat-2

MSI was the spacecraft bus supplier for the TacSat-2 program sponsored by the Air Force Research Laboratory (AFRL).  The program was designed to demonstrate techniques and methodologies to dramatically shorten the development time required for small satellites.  The TacSat-2 spacecraft is host to 13 experiments including an optical telescope to produce sub 1 meter resolution ground images, a US Navy RF payload for target acquisition, an experimental high speed CDL radio downlink, a Hall-effect propulsion system, thin film solar arrays, atmospheric density sensor, active imager stabilization, on-board image processing, and a variety of autonomous operations software experiments.  MSI was responsible for the overall spacecraft design and analysis, fabrication, integration and test of the bus, and support of payload integration, test, launch and on-orbit operations.

As the spacecraft designer and bus provider for the project, MSI was responsible for performing all system design, engineering, and integration functions relative to the bus and worked with the payload integrator and mission systems engineering team to accomplish these functions for the overall spacecraft.  This included translating program level requirements into detailed bus requirements and subsystem specifications, controlling the configuration of the spacecraft including budgets for mass and power, responsibility for overall spacecraft layout and mechanical design, performing structural and thermal analysis for the entire spacecraft, design and fabrication of bus subsystems (excluding battery, C&DH and software which were provided by a separate contractor) and design and implementation of the spacecraft fault protection system.  Specific tasks performed per the contract are shown in table below.

	TASK
	DESCRIPTION

	Project Management
	Provided the management necessary to design, manufacture, assemble, test and support operation of the TacSat-2 spacecraft bus.

	Planning
	Developed an integrated master schedule and program plan including a reporting system that provides continuous visibility to the schedule and technical performance of the project 

	Requirements
	Derived bus and subsystem level requirements derived from the mission requirements and flowed these down to the various subsystem developers.  Developed a verification methodology to ensure all requirements were met and verified

	Interface Control Documents
	Worked with the payload providers and other system providers to specify the interface between the bus and all other aspects of the spacecraft.  Identified and tracked deficiencies are help arbitrate conflicts. 

	System Performance
	Tracked spacecraft performance in terms of power via detailed power simulations, mass via master equipment list mass budget, pointing control and knowledge and slew timing

	EMI/EMC
	Developed and implement grounding and EMI/EMC design/control methodology for the spacecraft.  Developed self-compatibility test plan.

	Subsystem Design/ Fabrication
	Provided engineering design, analysis, fabrication, assembly, and testing of all bus subsystems within the contract

	Risk Analysis/ Mitigation
	Established a risk management plan, identified program risks and developed mitigation plans, developed launch and operations contingency plans and emergency recovery procedures

	Spacecraft Bus Lead
	Acted as cognizant liaison and single point of control between all subsystem groups and payloads and ground system, supervised overall spacecraft design, assembly and test

	Operations Support
	Supported launch and on-orbit operations by providing detailed operations plans, contingency plans, designing telemetry display screens, and providing personnel to man the technical advisor stations in the mission operations center.  Support anomaly resolution, emergency operations, on-orbit performance analysis, payload operations planning, and decommissioning planning.


 MSI had the lead role in satellite bus test, subsystem test, spacecraft bus safety, quality assurance, supporting payload integration and test and is the technical lead for environmental testing.  Specific tasks under the contract related to spacecraft assembly, integration, and test and evaluation are shown in the table below.

	TASK
	DESCRIPTION

	Bus Assembly, Integration and Test Plan Development
	Provided the plans, procedures, and automated test software to execute the testing of the spacecraft bus including bus components provided by other contractors.  Develop standard operating procedures to perform routine test and integration tasks including software uploads, EGSE/MGSE operation, battery charging, deployments and restow and other bus operations.

	Subsystem Integration and Test
	Performed all bus integration, except touch labor for final assembly, at AFRL’s facilities, and perform component and subsystem tests on the bus.  Trained payload integrators to operate bus hardware, software and EGSE/MGSE and test equipment.

	System Verification Testing
	Performed all bus level system verification tests including fault protection, launch and deployment simulations, and ADCS phasing and functional testing.  Worked with payload integrators to design and execute payload and observatory testing and mission simulations.

	Thermal Vacuum Testing and Vibration Testing
	Provided test predictions, test plans and detailed procedures, set test limits and define test configuration and instrumentation, provide personnel to support test execution at AFRL facilities, analyze test data and provide final test reports

	EMI/EMC Testing
	Provided test plans and support test procedure development.  Provided test personnel to assist in the test execution and data analysis.

	Launch Support
	Provided engineering support to interface with the launch vehicle provider, analyze mechanical interfaces and envelopes and recommend LV modifications as necessary, provide personnel to support final spacecraft preparation and integration at the launch site.


3.O
Labor Categories and Rates

3.1   LABOR CATEGORY RATES, Descriptions and Experience
	LABOR CATEGORY
	 
	UNIT:
	 
	RATE
	 

	 
	
	
	
	
	 

	Director
	 
	Hourly
	 
	$237.54
	 

	Enterprise Engineer
	 
	Hourly
	 
	$270.37
	 

	Systems Engineer Manager
	 
	Hourly
	 
	$237.54
	 

	Sr. Systems Engineer
	 
	Hourly
	 
	$228.98
	 

	Sr. Staff Engineer
	 
	Hourly
	 
	$192.24
	 

	Contracts/Subcontracts Manager
	 
	Hourly
	 
	$207.09
	 

	Principal Engineer
	 
	Hourly
	 
	$136.64
	 

	Technician
	 
	Hourly
	 
	$76.01
	 


Director, Engineering

· BS in Mechanical Engineering

· 20+ years related experience

· Oversees development and implementation of engineering and manufacturing processes and procedures.  Works with the engineering discipline leads and director of programs to identify company wide engineering training needs, define engineering/manufacturing tools and infrastructure, and determine engineering staffing assignments to programs.  Responsible for building and managing the engineering/manufacturing infrastructure in support of company objectives.

Enterprise Engineer

· MS in Mechanical Engineering

· 25+ years related experience in aerospace

· Manage infrastructure for Engineering and Manufacturing Staff, provide advanced program technical management, oversees Engineering Manufacturing Processes and products, and assists in Business Development.

Systems Engineering Managers

· BS and MS Degrees in Mechanical, Electrical and Aerospace Engineering

· 25+ years experience working spacecraft systems engineering

· Technical lead of the engineering team, developing and implementing technical strategies, producing program-specific analyses and documents and enforcing high standards for the process of producing high-value spacecraft products.  Hires staff, controls budgets and schedules and manages area of responsibility.

Sr. Systems Engineers

· BS in Mechanical and Electrical Engineering, BS in Physics and Mathematics 

· 20+ years experience working spacecraft systems engineering

· Responsible for bringing together the disparate elements of spacecraft subsystems to accomplish the mission objectives.  Solves technical problems by defining the problem, making a plan with a schedule and executing the plan to completion.

Sr. Staff Engineers

· BS Mechanical Engineering, MS Electrical Engineering, PhD Physics

· 10 to 25+ years experience in aerospace industry

· Responsible for the overall technical design and performance of a unique experimental spacecraft.  Duties include bringing together the disparate elements of spacecraft subsystems to accomplish the mission objects, delivering a flight qualified and validated robust spacecraft within the cost and schedule constraints of the program, coordinating with the subsystem designers, manufacturing team, integration and test team and external interface teams.

Contracts/Subcontracts Manager

· BS in Business

· 20+ years of contract and subcontract management experience in aerospace and government contracts

· Assist management in all activities related to the prime contract and subcontract management, participates in proposal preparation, contract/subcontract negotiations, prime contract administration and subcontract management activities in accordance with company procedures and policies.  Develop company subcontracting and subcontract management processes and procedures.  

Principal Engineers

· BS in Mechanical Engineering

· 4-7 years of aerospace experience

· Provides intermediate engineering support to program goals, acting as the technical lead, performing analyses and applying the results, and providing extensive technical engineering advice to co-workers to assist in accomplishing successful processes.  Communicates in-depth program status with executives and others.

Spacecraft Technicians
· AS in aerospace flight systems or related field
· 6-9 years technical industry experience

· Perform a variety of technical tasks to ensure quality standards and makes recommendations.
1.
871-1 (EE, ME), 871-1RC, 871-2(EE, ME), 871-2RC, 871-3(EE, ME), 871-3RC, 871-4(EE, ME), 871-4RC


2. Maximum order: $750,000.

3. Minimum order:  $100.00

4. Geographic coverage: Domestic locations
5. Point(s) of production: 
MicroSat Systems, Inc.



8130 Shaffer Pkwy

Littleton, CO 80127
6. Discount from list prices or statement of net price: Government net prices are shown (discounts already deducted).

7. Quantity discounts: Not offered

8. Prompt payment terms: None

9a.
Notification that Government purchase cards are accepted at or below the micro-purchase threshold: Yes

9b.
Notification whether Government purchase cards are accepted or not accepted above the micro-purchase threshold: Contact Contractor

10.
Foreign items:  None 

11a.
Time of delivery: Specified on Task Order.

11b. 
Expedited delivery: Items available for expedited delivery are noted in this price list. Not applicable

11c.
Overnight and 2-day delivery: Not applicable

11d.
Urgent requirements:  Agencies can contact the contract administration to discuss urgent requirements. 

12.
F.O.B. point(s): Destination.

13a.
Ordering Address:   All orders should be placed with MicroSat Systems Inc. by contacting the Manager of Contracts at the address below

MicroSat Systems, Inc.



8130 Shaffer Pkwy



Littleton, CO 80127



Attn:  Manager, Contracts



303-285-1722

13b.
Ordering procedures:  For supplies and services, the ordering procedures, information on blanket purchase agreements (BPA’s), and a sample BPA can be found at the GSA/FSS schedule homepage (fss.gsa.gov/schedules).  

14. 
Payment address: 

MicroSat Systems, Inc.

8130 Shaffer Pkwy

Littleton, CO 80127

Attn:  Accounts Receivable

15.
Warranty provision:  Not applicable

16.
Export packing charges: Not applicable.

17.
Terms and conditions of Government purchase card acceptance: (any thresholds above the micro-purchase level).  Contact Contractor 

18.
Terms and conditions of rental maintenance, and repair – Not applicable.

19. 
Terms and conditions of installation – Not applicable.

20.
Terms and conditions of repair parts – Not applicable.

20a.
Terms and conditions for any other services – Not applicable.

21.
List of service and distribution points – Not applicable

22.
List of participating dealers – Not applicable

23.
Preventative maintenance – Not applicable.

24a.
Special attributes such as environmental attributes: Not applicable.

24b.
Section 508 compliance information is available on Electronic and Information technology (EIT) supplies and services and show where full details can be found (e.g. contractor’s website or other location.)  The EIT standards can be found at www.Section508.gov/.

25.
Data Universal Number System (DUNS) number: 02-1793562
26.
Notification regarding registration in Central Contractor Registration (CCR) database:  MicroSat Systems is Registered in the CCR Database

MicroSat Systems Inc. will accept Labor Hour and FFP Contracts.




General Services Administration


Federal Supply Service


Authorized Federal Supply Schedule Price List


On-line access to contract ordering information, terms and conditions, up-to-date pricing, and the option to create an electronic delivery order are available through GSA Advantage!, a menu�driven database system.  The INTERNET address for GSA Advantage! is:  � HYPERLINK "http://www.gsaadvantage.gov" ��GSAAdvantage.gov�.





Date:		August 8, 2008


Schedule Title:  	Professional Engineering Services


FSC Group: 	871


Contract Number: 	GS-10F-0280U  


Contract Period:  	July 03, 2008 through July 02, 2013


Business size: 	Large Business under SIC 8711, 8731 / NAICS 541330, 541712





Contractor Name:	MicroSat Systems, Inc.


Contact: 		Mark Wood, Manager, Contracts


P. 303-285-1722  F. 303-285-9880


	mwood@microsatsystems.com
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