

STATEMENT OF WORK

Submarine Acoustic Rapid Commercial-off-the-Shelf (COTS) Insertion (ARCI) Sonar Program (AN/BQQ-10)

1. Background and Scope. The AN/BQQ-10(V) Submarine Sonar System provides the U.S. Navy undersea superiority through significant acoustic processing upgrades to all U.S. submarines.  The program is executed as a spiral development model which delivers new Advanced Processing Build (APB) tactical software intended to improve US Submarine acoustic performance by taking full advantage of the latest state of the art COTS processing hardware called a technical insertion (TI).  The APB process couples advanced algorithms developed in academia, small businesses, and Navy laboratories with Prime Contractor engineering integration and test, resulting in early algorithm testing, software reuse, and reduced lead time from algorithm concept to fleet introduction.  The AN/BQQ-10 APB processes provide an economical and rapid method of verifying and validating new signal processing and display algorithms for use in combat system upgrades.

The AN/BQQ-10(V) Submarine Sonar System employs a System of Systems approach to integrate acoustic (i.e., wet-end) sensors with advanced signal processing, algorithms, displays and trained operators in order to maximize the crew’s ability to expand long-range and area search capabilities, conduct sea-control missions in the open ocean and/or gain access to and sustain access in the littoral battle space.  

The system improvement process begins with an annual review of capability gaps which are defined and prioritized by the Submarine Tactical Requirements Group and endorsed by the Commander, Submarine Force.  The AN/BQQ-10 program commenced operational test and evaluation (OT&E) for TI-10/APB-11 during FY-2013/14.  TI‑14/APB-13 started test preparations in FY-14/15 with OT&E events planned for FY-15/16.

Specific support tasking is provided below.  Deliverables called out will be submitted in accordance with COMOPTEVFORINST 3980.2 (series) Operational Test Director (OTD) Manual (http://www.public.navy.mil/cotf/Pages/home.aspx ) and specified COTF timelines.  For deliverables without specific timelines, the contractor will consult the OTD for completion deadlines.

Scope of Tasking.  Contractor will provide technical, analytical, and administrative support to Commander, Operational Test and Evaluation Force (COMOPTEVFOR) in the definition, conduct, and analysis of structured Operational Test and Evaluation (OT&E) of the AN/BQQ-10 program (Test and Evaluation Identification Number (TEIN) 0908-08).

 
a. Place of Performance.  Work shall be performed at both the contractor’s site and the customer location. The customer location is:
             Commander, Operational Test and Evaluation Force

             7970 Diven Street

             Norfolk, VA 23505-1498 

The contractor shall comply with COMOPTEVFORINST 5239 (series), with specific regard to non-government hardware and software.

b. Period of Performance. Base year: 365 days from date of award plus four (4) additional option years to support future Advanced Processor Builds (APBs). 


c. Travel requirements (Projected). 


Base Year
	Location
	# of Trips
	 # of Days Each Trip

	Washington, DC
	3
	2

	Newport, RI
	2
	3

	Pearl Harbor, HI
	1
	5

	Laurel, MD
	2
	2




Option Year 1

	Location
	# of Trips
	 # of Days Each Trip

	Washington, DC
	3
	2

	Newport, RI
	2
	3

	Pearl Harbor, HI
	1
	5

	Laurel, MD
	2
	2

	San Diego, CA UNDERWAY
	1
	7


        

Option Year 2

	Location
	# of Trips
	 # of Days Each Trip

	Washington, DC
	3
	2

	Newport, RI
	2
	3

	Pearl Harbor, HI
	1
	5

	Laurel, MD
	2
	2




Option Year 3

	Location
	# of Trips
	 # of Days Each Trip

	Washington, DC
	3
	2

	Newport, RI
	2
	3

	Pearl Harbor, HI
	1
	5

	Laurel, MD
	2
	2

	San Diego, CA UNDERWAY
	1
	7


                       Option Year 4

	Location
	# of Trips
	 # of Days Each Trip

	Washington, DC
	3
	2

	Newport, RI
	2
	3

	Pearl Harbor, HI
	1
	5

	Laurel, MD
	2
	2


2. AN/BQQ-10 Operational Test and Evaluation Milestones
a. AN/BQQ-10 APB-11 OT&E all phases – Fiscal Year FY15
b. AN/BQQ-10 APB-13 OT&E all phases – FY15 through FY16
c. AN/BQQ-10 APB-15 OT&E all phases – FY17 through FY19
3. Specific Tasking. The contractor shall provide support in evaluating the operational effectiveness and suitability of the AN/BQQ-10 System in accordance with the procedures and formats prescribed by COMOPTEVFORINST 3980.2(series) OTD Manual or other references cited by the OTD Manual (http://www.public.navy.mil/cotf/Pages/home.aspx ). Data requirements associated with the following tasks are cited in this paragraph and detailed in the OTD Manual.
a. Documentation Review 
(1) Review program documentation, including but not limited to:  Required Operational Capability (ROC)/Predicted Operational Environment (POE), Concept of Operations (CONOPS), Operational Requirements Documents (ORD), Test and Evaluation Master Plan (TEMP), Initial Capabilities Document (ICD), Capability Development Document (CDD), and Capability Production Document (CPD), Navy System Training Plan, manning documents, Program Acquisition Logistics Support Plan (ALSP), training manuals, and operator and maintenance manuals, and provide comments.
(2) Provide input to all parts of the TEMP (in working sessions, through comment letters, etc.) derived from familiarity with other program documentation (Mission Need Statement (MNS), ORD, ICD/CDD/CPD, Cybersecurity strategy, Office of Naval Intelligence (ONI) Capstone Threat Assessment (TA), etc.).

b. Test Planning Support 

(1) Assist in the development of critical operational issues (COI) and integrated evaluation framework (IEF) for operational testing (OT), developmental testing (DT) assists, early operational assessments (EOA), operational assessments (OA), independent operational test and evaluation (IOT&E), and follow-on test and evaluations (FOT&E), and compile data necessary to draft the test plans (both integrated and operational).

(2) Conduct background research and provide analytical support and recommendations for the development of data collection plans for testing. 

(3) Assist with development of Mission Based Test Design (MBTD) and Integrated Evaluation Framework (IEF) including detailed Design of Experiments (DOE) based statistical testing methodology.

(4) Contractor shall prepare Database Output reports based on completed MBTD steps.
(5) Assist with development and review of APB-specific Risk Assessments based on initial and final detailed APB-specific Statements of Functionality.
(6) Draft Test and Evaluation Master Plan (TEMP) comments on future TEMP changes or revisions.  Draft additions to TEMP Parts III and IV and the DOE appendix.

(7) Devise test matrices and procedures to satisfy OPTEVFOR testing objectives.

(8) Determine data reduction/reconstruction requirements (including hardware and software resources necessary for the collection and storage); identify facilities which can provide this processing; prepare appropriate documentation to support the required service(s).

(9) Determine test range requirements to support OT&E; research locations that can provide adequate ground truth data for metric evaluation; coordinate schedules and assets for OT&E events.

(10) Draft Test Plan (TP) in COMOPTEVFOR format and provide comments on changes made to the draft TPs during staffing at OPTEVFOR.

(11) Attend test preparation meetings and teleconferences with the OTD in various locations and provide a summary of events.

(12) Provide assistance as necessary on TP briefs. 

(13) As directed by the OTD, review and prepare documentation related to the Verification, Validation, and Accreditation (VV&A) of Modeling and Simulation (M&S) tools.

(14) Provide support in maintaining an M&S database which consists of the version and accreditation status of all M&S used in testing.

(15) Provide support in conducting liaison with model proponents, V&V agents, developing agencies, Navy laboratories, service Cryptologic Agencies, Navy operational commands, other U.S. Government agencies, and hardware/software contractors to ensure that M&S IOT&E requirements are adequately addressed to permit timely and effective accreditation of M&S in support of IOT&E.

c.  Test Operations Support

(1)  Assist OTD as required in briefing test participants, emphasizing the objectives of the test event and specific data-gathering requirements.

(2)  Observe demonstrations and test events as appropriate with OTD, collect test data, and provide a summary of the events in standard OPTEVFOR Six-Part Paragraph format. This may include up to 10 days of underway time.

d.  Test Analysis and Reporting  

(1) Perform data reduction and preliminary analysis of data to ensure data validity prior to more detailed data processing.

(2) Correlate data using appropriate statistical techniques to analyze operational effectiveness and suitability.

(3) Provide detailed review of automated event playback reconstruction results, generate required results tables and matrices, and correlate data using appropriate statistical techniques to analyze operational effectiveness and suitability.

(4) Draft OT final reports and submit for staffing at OPTEVFOR within 60 days after completion of testing.

(5) Draft Quick Reaction Assessment (QRA) report as applicable and submit for staffing at OPTEVFOR.
(6) Provide comments on changes made to the draft reports during staffing at OPTEVFOR.
(7) Provide assistance and Subject Matter Expert (SME) support during post-test iterative process meetings, reviews, and briefings, and support final test report briefs.
e.  Program Management Support 

(1) Attend program review meetings and teleconferences with OTD in various locations to provide SME technical support and assist in coordination with the program office.  Provide a summary of events of these meetings to the OTD.
(2) Provide the OTD with trip reports and monthly reports including the progress of work on assigned tasks, conferences/meetings attended, work plans and expenditure of funds and labor hours during the month. Provide an annual summary report 30 days after the end of the base or option year. 
(3) Provide support in coordinating developing agencies, Navy and University laboratories, and Navy Operational hardware/software contractor activities to ensure that OT&E requirements are adequately addressed to permit timely and effective testing.

(4) Ensures continuity with project details is maintained, and that all operational, technical, and analytical issues and objectives have been addressed.

(5) Contractor must ensure official markings, downgrading instructions and distribution statements are correctly used on all documents applicable.

4. Personnel Qualifications.  The following experience is required.
a. Current working knowledge of US Navy submarine combat control, to include:

(1)  Imaging
(2)  Sonar
(3)  Weapon systems to include APB and TI variances as well as platform variances.
(4)   Extensive knowledge of submarine tactics (including Anti-Submarine Warfare (ASW)
(a) Anti-Surface Warfare (SUW)
(b) Strike and Intelligence, Surveillance, and Reconnaissance (ISR) 
(c) Experience and understanding of the AN/BQQ-10 maintenance practices, procedures, documentation and programmatic history.  Detailed knowledge of Cybersecurity test requirements and submarine Cybersecurity systems.

(5) AN/BQQ-10 experience encompassing at a minimum the most recent APB versions under test purview (currently APBs 06, 07, 09, 11, and 13).
b. Have a detailed understanding of OPTEVFOR test strategies for AN/BQQ-10 and experience with;

(1) AN/BQQ-10 operation
(2) Data collection, and exercise management at underwater instrumented ranges (i.e., Atlantic Undersea Test & Evaluation Center (AUTEC), Pacific Missile Range Facility (PMRF). 
(3) Operations of the TB-16/34 and TB-29 towed arrays, the Lightweight Wide Aperture Array (LWWAA) and Low Cost Conformal Array (LCCA).
(4) Operational test design and test planning experience for AN/BQQ-10 testing to include:

(a) IEF generation using the OPTEVFOR IEF development tool

(b) DOE process supporting operational testing utilizing the statistical methods for incremental development programs that rely on a continuous build-test-build cycle to accumulate test data across multiple build-test cycles
(c) TEMP development for incremental development programs that rely on a continuous build-test-build cycle with tailored testing of partial mission area test execution across multiple build-test cycles
(d) TP development including combined multi‑program Test Plans
(e) Test execution techniques and understanding of ARCI metrics to support APB to APB performance comparisons and test data and metric translations for all current APB versions under testing purview (currently APBs 06, 07, 09, 11 and 13). 
(f) Final operational test report generation including tailoring prior year APB test results to match current year analysis and reporting requirements to support multi-year APB comparisons
(g) Accreditation Plan development, Verification and Validation (V&V) plan review, and V&V Report review to support generation of an Accreditation Plan and Accreditation Report for implementation of M&S to supplement APB testing utilizing SIMII/SSTORM and Acoustic Engineering Measurement Program (AEMP) laboratory based system installations
c. A current working knowledge in the use of test analysis tools, specifically the Visual Interactive System for Training and Analysis (VISTA) application for exercise reconstruction.
d. A current working knowledge of the Linux operating system and software development languages. 

e. Physically qualified and able to go underway on US submarines for up to 10 days at a time.
5. Security Clearance.  

a. Required. A minimum security clearance of SECRET is required for personnel supporting this task.  Current access authorization for Alternative Compensatory Control Measures (ACCM) for both SEAWOLF and VIRGINIA Class submarines is required for personnel supporting this task.
b. Any personnel proposed to work on this effort shall already possess the necessary clearances to immediately begin performance at the time of task award.
List of Acronyms

ACCM – Alternative Compensatory Control Measures

AEMP – Acoustic Engineering Measurement Program

AN/BQQ-10 – Sonar System

A – Army

N – Navy

B – Underwater Mobile (Submarine)

Q – Sonar and Underwater Sound

Q – Special or Combination

10 – 10th Series 

APB – Advanced Processing Build

ARCI –Acoustic Rapid Commercial-off-the-Shelf Insertion

ASW – Anti-Submarine Warfare

AUTEC – Atlantic Underwater Test and Evaluation Center

CDD – Capability Development Document

COI – Critical Operational Issue

COMOPTEVFOR – Commander Operational Test and Evaluation Force

CONOPS – Concept of Operations

COTF – Commander Operational Test and Evaluation Force

COTS – Commercial Off the Shelf

CPD – Capability Production Document

DA – Decision Authority

DOE – Design of Experiments

DT – Developmental Testing

EOA – Early Operational Assessment

FY – Fiscal Year

IEF – Integrated Evaluation Framework

ICD – Initial Capabilities Document

ISR – Intelligence, Surveillance, and Reconnaissance

LCCA – Low Cost Conformal Array

LWWAA – Light Weight Wide Aperture Array

MBTD – Mission Based Test Design

MNS – Mission Need Statement

MOE – Measure of Effectiveness

MOS – Measure of Suitability

M&S – Modeling and Simulation

OA – Operational Assessment

ONI – Office of Naval Intelligence

OPORDS - Operation Orders

OPTEVFOR – Operational Test and Evaluation Force

ORD – Operational Requirements Document

OT – Operational Testing

OTD – Operational Test Director

OT&E – Operational Test and Evaluation

POE - Predicted Operational Environment
PMRF – Pacific Missile Range Facility

QRA – Quick Reaction Assessment
ROC - Required Operational Capability

SIMII/SSTORM – Modeling program for Submarines

SME – Subject Matter Expert

SUW – Anti-Surface Warfare

TA – Threat Assessment

TEIN – Test and Evaluation Identification Number

TEMP – Test and Evaluation Master Plan

TI – Technical Insertion 

TP – Test Plans

US – United States

VISTA – Visual Interactive System for Training and Analysis

VV&A – Verification, Validation and Accreditation

V&V – Verification and Validation
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