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1. INTRODUCTION AND BACKGROUND:
The Defense Advanced Research Projects Agency (DARPA) Hydra program will develop and demonstrate an unmanned undersea system, providing a novel delivery mechanism for insertion of autonomous underwater vehicles (AUVs) into operational environments. 
Situated underwater, Hydra will use modular payloads within a standardized modular enclosure to enable scalable, cost-effective deployment of rapid response assets and will integrate existing and emerging technologies in new ways to create an alternate means of delivering a variety of payloads close to the point of use. 
The Hydra program seeks to develop and demonstrate initial examples of Undersea Payloads while leaving open the potential for accommodating additional payloads in the future.  Hydra will leverage mature and emerging component technologies to cost-effectively develop new, modular payloads, and perform early tests and demonstrations of individual high-risk components and systems before committing to a specific full-system approach. 
General Atomics’ (GA’s) proposed concept for a Hydra Undersea Payload incorporates a hybrid power architecture (air-independent fuel cell and battery), multiple AUVs, AUV homing, docking, communications and charging capabilities, and systems to control all Payload functions as well as interface to the Modular Enclosure that transports the Undersea Payload.  
Hydra program design development is focused on the integration of existing AUVs into an Undersea Payload module that is being separately developed to support a variety of AUV missions from the ocean floor. The preferred mission DARPA is using to demonstrate the Undersea Payload’s capabilities is an AUV countermine mission. 
1.1	Objectives
Hydra Undersea Payload Phase 1 design development will focus on 1) designing an Undersea Payload Base to host and recharge AUVs for extended periods of time on the ocean floor, 2) designing upgrades to commercial off-the-shelf (COTS) AUVs to carry out the mine countermeasure (MCM) mission and home, dock with the Undersea Payload Base to transfer mission files and recharge their batteries, and 3) perform key risk reduction activities that demonstrate AUV docking, communications, and recharging in the water with a single AUV.
1.2	Scope:
This Statement of Work (SOW) will task the subcontractor to perform Phase 1 design development engineering to the Preliminary Design level and assist in the demonstration of single AUV docking, communications, and recharging.  No hardware deliverables are required in Phase 1.
Phases 2 and 3 of the Hydra program will continue design development of the Undersea Payload through Critical Design Review (CDR) and additional risk reduction demonstrations.  Phase 2 will culminate in a 30 day submerged demonstration of the payload and two AUVs carrying out MCM missions; and Phase 3 will demonstrate Undersea Payload deployment as part of the Modular Enclosure and carrying out MCM missions in support of a Navy Fleet exercise.  Neither Phases 2 nor 3 activities are included under this SOW.
1.3	Assumptions
Engineering design activities will be conducted at the subcontractor’s facilities, supported by telecons, meetings, and reviews with the rest of the GA Hydra engineering team and the customer.  Meetings and reviews will be held at various team member and customer locations, as specified in this SOW. 
Key risk reduction demonstrations will take place in San Diego, CA, to prepare for, plan, and conduct the three demonstrations.  Phase 1 is an 18 month effort with a Kickoff Meeting in the Washington DC area, quarterly reviews, a Preliminary Design Review (PDR) at the end of month 12, and a Final Review.
2. APPLICABLE DOCUMENTS:
a. ONR BAA 13-39, Dated August 22, 2013, Hydra
b. Hydra Desired Technical Characteristics dtd August 14, 2013
c. Hydra Overview Final, Power Point presentation from Proposers Day 8/5/13
d. Hydra Technical Areas Final, Power Point presentation from Proposers Day 8/5/13
e. Hydra Program Execution Final, Power Point presentation from Proposers Day 8/5/13
f. 2013-08-14 Hydra Security Classification Guide (SCG) 804 (draft in routing)
3. REQUIREMENTS:
The following requirements are provided from the Hydra BAA and Hydra Desired Technical Characteristics, documents a. and b., above.
	TABLE 1. HYDRA PHASE 1
SYSTEM LEVEL TECHNICAL PERFORMANCE MEASURES (TPMs)

	Parameter from BAA-13-39
	Units
	Threshold
	Objective

	Operational Endurance
	days
	180
	>360

	Operational Endurance, Phase 2 Demonstrations
	days
	30
	30

	AUV Survey Radius
	nmi
	30
	30

	Modular Enclosure Location Accuracy
	m
	20
	20

	Number of AUVs for Phase 2, 3 Demonstrations
	#
	2
	2

	Undersea Payload Module Length
	ft
	26
	26

	Undersea Payload Module Width
	ft
	8
	8

	Undersea Payload Module Height
	ft
	6
	6

	Undersea Payload Module Volume
	ft3
	1248
	1248

	Undersea Payload Module Weight in Air
	lbs
	40,000
	40,000

	Longitudinal Pitch
	deg
	+10
	+10

	Longitudinal Roll
	deg
	+15
	+15

	Operating Depth
	m
	300
	300

	AUV Classes
	in
	2	Comment by meteor: Shouldn’t this be 21 inches, not 2?
	2



The following definitions apply where applicable in this SOW:
Preliminary Design:  Preliminary design includes subsystem requirements analysis, development and definition; functional analysis, development and definition; interface development and definition; trade studies as needed; analyses; 3D modeling, modeling & simulation as needed; the design/definition of subsystem level hardware and software; and definition of component “design-to” specifications.
Detailed Design:  Detailed design includes assembly, sub-assembly and component requirements analyses, development and definition; functional analysis, development and definition; interface development and definition; trade studies as needed; analyses; 3D modeling, modeling & simulation as needed; the design/definition of all required component hardware and software; and, definition of component “build-to” specifications.
Long-lead Material Procurements:  Long-lead material items are those items that require orders to be placed in advance of the conclusion of the detailed design activities in order to support programmatic schedule objectives. Long-lead material procurement includes development of procurement documentation, placement of procurement orders, monitoring procurement status and inspection and approval of delivered items.  Subcontractor will identify all long-lead materials, components and/or equipment and submit a written request to procure prior to placement of procurement orders.
Fabrication and Procurement:  Fabrication and Procurement includes development of detailed drawings and procurement documentation, placement of procurement orders, monitoring procurement status and inspection and approval of delivered items for non-long lead material items.
Integration, Assembly and Checkout:  Integration, Assembly and Checkout is comprised of all activities required to verify the design, performance and functionality of deliverable equipment and software, and includes the design of tests or experiments; design, fabrication, assembly and checkout of test equipment or stand; the conduct of checkout testing; the production of test reports; and, if required the packaging and shipment of the unit(s) under test (UUTs).
Analyses:  Analyses will be conducted as necessary to justify design decisions, verify compliance with specifications, and/or support system-level design development, analysis and modeling & simulation.
Design Report(s):  Design report(s) will describe the design of all hardware and software elements and include: a description of approach, results, conclusions and recommendations of trade-off analyses used to arrive at the design; theory/concept of operations; and; maintenance concept.
Drawing Package(s):  The Drawing Package will contain all information necessary to permit the Buyer to assess the details of the design of each component within the system; conduct maintenance of the system while under test; and, procure or manufacture constituent components.  The drawing package will include drawings, specifications, lists, instructions, original equipment manufacturers (OEM) data, or other documentation, including but not limited to:
· Piping and Instrumentation Diagram
· An electrical one line system diagram 
· Component/module dimensions and weights (including dry and wet weights, and total weight of the system in the operating condition with fluids); and, center of gravity 
· Component/module general arrangement (i.e. layout) drawings -
· Interfaces (electrical connection diagram, mechanical connection diagram, controls, etc.) 
· Lifting points, mounting locations and details
· Electrical connection points (location and sizes)
· Cooling connections (locations and sizes)
· Ancillary equipment or components 
Test Reports:  Test Reports will include descriptions and specifications of the following topics and other topics necessary to adequately describe how the test was conducted, test results & conclusions and compliance with acceptance criteria:
· SCOPE
· APPLICABLE DOCUMENTS
· Governing Test Plan
· Governing Test Procedures
· Other
· REQUIREMENTS
· Test Results
· Describe details of the 
· Test article (as tested)
· Test equipment (as tested)
· Describe operating conditions
· Describe equipment used
· Describe test parameters & results
· Results obtained
· Assessment of degree of success
· Compare results with acceptance criteria
· Unexpected results.
· Curves, graphs, computer calculations, diagrams/sketches, etc.
· Organizations involved test
· Conclusions  
· Recommendations
· QUALITY ASSURANCE
· NOTES
· APPENDICES
Risk Management:  The subcontractor will identify potential technical, cost and schedule risks associated with the program.  Subcontractor will notify Buyer of all emerging risks in a timely manner, and develop, define and propose methods and/or alternatives to manage the impact of identified risks, including identification of criteria upon which decisions can be based.  Subcontractor will implement Buyer approved risk mitigation/management activities.
Program & Design Reviews:  Subcontractor will support the conduct of all scheduled design and quarterly program review meetings as described in this SOW.  Support will include preparation of briefing materials and attendance.  Other meetings may be held via video teleconferences, telephone, and or using web-based collaboration tools.
3.1	Tasks
Task 1.  WBS 1.1.1.1.2.   AUV-B Design Development
The subcontractor shall develop a preliminary design of the Autonomous Underwater Vehicle “AUV-A” or “AUV-B” capability they will be providing for Hydra, based on their existing 21” diameter commercial off-the-shelf (COTS) AUV (Bluefin-21 or Dorado, respectively).  This AUV shall be able to operate on the ocean floor at up to 300 meters depth and execute the MCM mission described in the referenced Document b. of the SOW, with sufficient autonomous controls to sortie 30 nmi out and back on a radial from the base, successfully returning to the payload on a single battery charge (with reserve) within acoustic homing range of its docking assembly.
AUV-A and B shall be designed to accept modifications that enable acoustic homing, optical terminal homing for docking, a docking interface that permits mechanical “latch up” in the dock for security, high bandwidth communications for sending and receiving information files, and wireless power transfer (WPT) inductive charging in the dock.  Information on these modification assemblies will be provided by other Hydra Team members but will require specific evaluation and design development for each AUV-A or B installation to implement the capabilities of homing, optical docking, high bandwidth communications and WPT for each AUV.  
Where necessary, existing software code will be provided that will need to be evaluated by each AUV provider for integration with their AUV, and software engineering plans developed.  Preliminary designs for AUV-A will be developed that will permit design verification testing in Phase 1 for optical docking, high bandwidth communications, and WTP.  AUV-B will not be modified for testing in Phase 1.  
As part of the AUV design development effort, the subcontractor shall provide information and design support as needed to the Undersea Payload system engineer (SE), Payload Base designer, and undersea power and energy designer to develop a strong overall Undersea Payload architecture.  The subcontractor also shall support development of the Undersea Payload Concept of Operations (CONOPS), including information such as mapping and navigation performance, forward and backing speeds, instrumentation, data storage, battery capacity and loads, power and charging system characteristics, acoustic sensor range, etc.  Interface design information, including cabling, connectors and pin assignments shall be provided early in the program to enable system designers for docking, comms and charging to develop preliminary subsystems for the AUV installation designers.
Finally, subcontractor shall evaluate hazards, AUV safety issues, and provide development and operations risk assessments of Hydra AUVs to the Buyer’s hazard, safety and risk analyses for the Phase 1 program.
Task 2.  WBS 1.1.2.2.1.  Planning, Control and Reporting.
The subcontractor shall develop and maintain a work plan for this program that is based on the Buyer’s IMS and includes expected financial expenditures by month.  The subcontractor shall provide monthly technical and financial status reports as required by Section 10.  Data deliverables shall be submitted as specified in Table 3 of the SOW. 
Task 3.  WBS 1.1.2.2.2.  Meetings:  Kickoff, Quartery, PDR/ICD and Final.
The subcontractor shall attend and provide inputs to the Kickoff Meeting, all Quarterly Meetings (there are four), Test Design Reviews (TDRs) and Test Readiness Reviews (TRRs), the Preliminary Design Review (PDR – at the end of quarter four), and a Final Review with the customer at the end of the program.  TDRs and TRRs are expected to be telecons.
The Kickoff Meeting is planned for two days in the Washington DC/Baltimore area and PDR (also two days) will be held at the Buyer’s location in San Diego, CA.  One Quarterly Review will be held at MBARI in Monterey, CA; and all other Quarterly customer reviews will be held in the San Diego area, including one at SIO/MPL and SSC Pacific. Quarterly Reviews are expected to be single day.
Task 4.  WBS 1.1.2.2.4.  Develop Phases 2, 3 Detailed Proposal.
Provided Buyer’s Hydra Team is selected for Phases 2 and 3, the subcontractor shall participate in a proposal effort between months 10 and 12 in the program to prepare a detailed bid.  This will include updated technical plans, scheduling, and costing to submit to DARPA a detailed cost proposal by PDR.
Task 5.  WBS 1.1.3.1.1.  Provide Technical Support and Review:  Single AUV Docking in Water.
The subcontractor shall provide technical support as needed during risk reduction testing to ensure information from the test is integrated into their design area.  The subcontractor shall plan for 3 days on-site in San Diego during final Development Test and Evaluation demonstration activities.
Task 6.  WBS 1.1.3.2.1.  Provide Technical Support and Review:  Single AUV Data Transfer (Download) Capability.
The subcontractor shall provide technical support as needed during risk reduction testing to ensure information from the test is integrated into their design area.  The subcontractor shall plan for 3 days on-site in San Diego during final Development Test and Evaluation demonstration activities.
Task 7.  WBS 1.1.3.3.1.  Provide Technical Support and Review:  Single AUV Recharging in Water.
The subcontractor shall provide technical support as needed during risk reduction testing to ensure information from the test is integrated into their design area.  The subcontractor shall plan for 3 days on-site in San Diego during final Development Test and Evaluation demonstration activities.
3.2	Deliverables
The subcontractor shall provide data deliverables as indicated in Section 9.  No product deliverables are required.
3.3	Completion and Acceptance Criteria
Buyer reserves the right to review, approve, or disapprove any and all plans, procedures, or other data requirements required in the performance of the Order and to require the revisions, additions and/or deletions as deemed necessary to meet the intent of the Order.
4. WORK BREAKDOWN STRUCTURE
All of the work performed under this SOW for Hydra Phase 1 will be planned IAW GA’s Master Program WBS, current revision.  See Appendix A.
5. 	CONFLICTING REQUIREMENTS:
Seller is to advise of any obvious, apparent, or potential conflicts in the documents incorporated within or referenced in the SOW, and to request interpretation, resolution and/or correction.  Further, Seller is to advise of any conflicts or discrepancies that may arise in performance of the SOW, after contract award; e.g. Supplier Disposition Requests (SDRs), Engineering Change Notices (ECNs) et al.
6. SCHEDULE
All of the work performed under this SOW for Hydra Phase 1 will be planned IAW GA’s Integrated Master Schedule, current revision.  See Appendix B.
7.	BUYER PROVIDED MATERIAL, SERVICES, OR FACILITIES
Not applicable.
8.	PROGRAM SECURITY REQUIREMENTS/EXPORT CONTROL
Hydra Undersea Payload Phase 1 design development and risk reduction demonstration information is expected to be Unclassified and For Official Use Only (FOUO).  Document f. 2013-08-14 Hydra Security Classification Guide (SCG) 804 (draft in routing) referenced in Section 2 of this SOW provides the Hydra SCG for this program.  Subcontractor Program Managers shall read and follow the guidance in SCG 804.  Questions should be referred to Buyer’s Program Manager for Hydra.	Comment by meteor: Expected should be changed to “will be”. MBARI is not set up to handle any classified material; all materials should be FOUO or other less restrictive classification
FOUO is a handling instruction for Unclassified information and is not a security classification.  FOUO information may be exempt from mandatory release to the public under one of nine exemption categories only if, by its disclosure, a foreseeable harm would occur. Users follow DoD Manual 5200.01, Volumes 2&4, Information Security Program, for guidance on marking, handling, protection and the use of exemption categories for FOUO information. 
Subcontractors will ensure that all unclassified technical documents having military or space application and technical documents that cannot be exported lawfully without approval, authorization, or license under U.S. export control laws, that is in the possession or under the control of DARPA are protected from public disclosure in accordance with DoD Directive 5230.25, “Withholding of Unclassified Technical Data from Public Disclosure.”  Subcontractors will ensure that technical documents meeting the standards noted above are properly marked and safeguarded in accordance with DoD Directive 5230.24, “Distribution Statements on Technical Documents.”
The fact that the Hydra SCG shows certain details of unclassified information does not authorize automatic public release.  Proposed public disclosures of unclassified information regarding all DARPA efforts shall be processed in accordance with (IAW) the current DD Form 254. 
Access to Classified Information and Controlled Unclassified Information (CUI):  Foreign Nationals (aliens lawfully admitted, also viewed as a U.S. person) may have access to classified information with advance approval under a Limited Access Authorization (LAA).  They also may have access to CUI provided there is not a contract restriction and access is related to a DoD mission or contract performance.  Foreign Government, International Organization, and Foreign Person's require advance approval from DARPA, Foreign Disclosure Office in accordance with the National Disclosure Policy-1 (NDP-1), delegated disclosure authority, DoD Directives, and service regulations.
9.	SUPPLIER DATA REQUIREMENTS AND SCHEDULE:
Subcontractor will provide the following data items in approved format(s):
	TABLE 2. HYDRA PHASE 1 DATA DELIVERABLES

	SDRL
	Description
	Frequency
	Due Dates

	SA001
	Monthly Technical and Financial Status Reports in Subcontractor format
	Monthly
	5 days after mo. end, or IAW  subk’s financial system

	SA002
	Quarterly Technical Review slide set in MS PowerPoint format
	Quarterly
5x
	2 days prior to meeting date to provide “read ahead” copies

	SA006
	Preliminary Design Review (PDR) in MS PowerPoint format, supported by engineering documentation as needed
	1x
	12 months after program start

	SA007
	Detailed Cost Proposal for Phases 2 and 3 in Subcontractor format
	1x
	12 months after program start (at PDR)

	SA009
	Final Report inputs for inclusion in Primes Final Report to the Customer; MS Word format with finished figures incorporated
	1x
	17 months after program start, with the exception of any remaining risk reduction testing


10.	PROGRAM MANAGEMENT REQUIREMENTS:
Subcontractor shall provide a program manager who will be a single point of contact with Buyer for programmatic direction of subcontractor activities.  The subcontractor’s program manager will be responsible for planning, managing, monitoring, and controlling contract activities.
10.1	Monthly Status Reports
Monthly Technical and Financial Status Reports in subcontractor’s format are to be submitted to Buyer at the end of each month.  Reports are to be submitted electronically by email.
Technical information shall include a brief description of work accomplished, issues or problems, plans for problem resolution, and work to be accomplished in the next month.  Identify risks to future milestones and recommendations for resolution as soon as they become known.  
Financial information shall include funds expended in the current period by category, total funds expended and remaining on the contract, and variance from planned expenditures.
11.	QUALITY ASSURANCE REQUIREMENTS
There are no Quality Assurance (QA) requirements.  This is a design development effort resulting in a PDR with risk reduction demonstrations.  No hardware in Hydra Phase 1 is identified as a deliverable to Buyer’s customer.
12.	MISCELLANEOUS
Not applicable.
13.	APPENDICES
A.  Master Program WBS
B.  Integrated Master Schedule
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