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A.	BACKGROUND



	The ICCALS program is a joint research, development, demonstration and evaluation program involving NNS and NAVAIR PMA 251.  NNS has teamed with Thiokol-Elkton in order to be able to best address the complexities of the program and to bring ICCALS technology from the laboratory to a full-scale aircraft launch system for installation aboard aircraft carriers.



B.	OBJECTIVE



	Design, build and demonstrate a prototype system for launch of all current Naval aircraft.  This system design and operation will be independent of ship propulsion steam and will be appropriate for follow-on militarization of the hardware for use aboard current and future Naval aircraft carriers.



C.	METHODOLOGY



	1.	Establish a cost-effective program for developing and demonstrating the prototype ICCALS aircraft launch system at NAWC, Lakehurst, NJ by December of 1999.  The program shall develop and implement a logical and cost effective plan and schedule for research, design, test and evaluation of the components and the assembled system.  The program shall ensure that the program critical path is supported and that subtier evaluation and completion dates for individual components of the system are provided to support the program critical path.



	2.	Implement a system engineering program approach, optimizing the integration of performance, cost, and schedule for the ICCALS program. Physics based math models shall be utilized to assure a least-cost path to final hardware with maximum performance.



	3.	Use the program approach to properly balance technical system performance attributes, quality assurance, and material handling along with a programmatic balance between development cost, schedule and risk.



	4.	Produce ICCALS prototype hardware, software, drawings, instructions and operating procedures.



	5.	Conduct tests and demonstrations as required of each segment of the ICCALS project using bench tests or test stands as appropriate.



	

	6.	Perform Dead Load launches at NAWC in accomplishment of the DEMEVAL requirements.



	7.	Provide technical direction to NAWC Lakehurst personnel and installation labor as appropriate for the modification of the C13 Mod 0 catapult to support installation of ICCALS for the DEMEVAL program.



In support of the DEMEVAL and the second phase of the ICCALS program, develop and demonstrate an integrated enhanced control system for the ICCALS technology, which improves performance and reduces manning where possible.



During the initial phase of the DEMEVAL program, identify additional modifications, which improve the overall system reliability, maintainability and repeatability over current steam catapult threshold values. 



During the second phase of the of the DEMEVAL program, develop and install modifications identified in the first phase as appropriate and as directed by NAVAIR and NAWC..



	9.	The ICCALS DEMEVAL project consists of seven (7) technology areas divided into up to seven (7) phases each as follows:



		Technology Area:



				1.	Propellant Selection and Compatibility Issues

				2.	Combustion Technology

				3.	Ignition Technology	 

				4.	Injection Technology

	Feed System Technology

	Control System 

	Catapult Launch Engine Technology



		Phases of Technology Area:



			Phase 1:	Design

			Phase 2:	Procurement

			Phase 3:	Bench testing of prototype components

			Phase 4:	Assembly and test of subsystems

			Phase 5:	Test stand demonstration of assembled ICCALS system

			Phase 6:	C13 Mod 0 catapult modification at NAWC

			Phase 7:	DEMEVAL

				

Lead technical activity for each area shall provide the following to NNS Project Manger in common program format:



A.	All major milestones, action, and schedules.

B.	 Cost estimates broken down

C.	All conceptual and detailed designs

D.	 Drawings that support Technology Area 2

E.	Manuals, instructions, procedures and plans that are used in developing Technology Area 2.

F.	Procurement documentation for ICCALS system hardware.

G.	Final report for DEMEVAL.



(NEED A STATEMENT OF TECHNICAL / SCHEDULE RISK FOR EACH TECH AREA)



TECHNOLOGY AREA 1 – Propellant Selection and Compatibility Issues



	The propellant is composed of two components.  The first is the fuel component which is determined to be JP5, not only due to its suitability, but to its availability aboard aircraft carriers. 	The oxidizer will be selected as a result of investigations of available candidates as shown below.    Currently Hydroxyl Ammonium Nitrate (HAN) or a derivative is one of the feasible candidates.



Technology Area 1 -- Phase 1:  Design



Concept Design -  Propellant Performance Requirements



	1.  Define the performance requirements for oxidizer, fuel and water for the following 		         categories:

		

		A.  Specific Impulse  (energy output)

Igniteability

Predictability of combustion

Stability of propellant in high shear/pressure environments

Stability of propellant in storage over time

Material compatibility with storage/handling system

Environmental compatibility and personnel biohazard risk

Cost goals for cost-per-launch and life cycle cost.

	2.	Develop candidate oxidizer-fuel systems to support the performance requirements

	3.	Perform engineering analysis and trade studies to downselect final candidate systems.



B.	Detail Design



	1.   Produce detail  specifications for candidate systems.

Investigate chelating systems and other additive systems to improve ability of the candidate propellants to meet the performance requirements.

Design  quality assurance procedures and identify required facilities for propellant

Design material and handling procedures for propellant systems for component test site and DEMEVAL site.





Technology Area 1 -- Phase 2:  Procurement



A.	Develop bid and proposal and procurement packages consisting of propellant detail specifications and quantities required for component testing and development and DEMEVAL activities at NAWC Lakehurst

B.	Solicit bids from qualified vendors.  Select best vendor and award propellant contracts



Technology Area 1 -- Phase 3:  Performance Downselect



      Mutually agree with the team members correct weighting for each element of the

      requirements upon which the trade studies will be based.

	Conduct appropriate laboratory tests to generate required data for energy output, material 	compatibility and personnel biohazard as required.

	Based upon properly weighted trade studies and laboratory tests,  select that propellant 	which best meets the requirements.



Technology Area 1 -- Phase 4 Through Phase 7



A.	Provide propellant which fully meets quality assurance requirements to support required testing and demonstrations.



TECHNOLOGY AREA 2 – Combustion Technology



	This technology area is to develop the hardware which generates the appropriate mass flow during the launch event while maintaining even and desired changes in internal pressure and rate of combustion of the propellant. technology development 



Technology Area 2 -- Phase 1:  Design



A.	

	3.  Create detailed design drawings , specifications and bills of material for subscale  combustors required to prove design features of the full scale combustors.

	4.   Create as required, detailed design drawings , specifications and bills of material for subscale combustors required to investigate alternate combustor design features	

	

Technology Area 2 -- Phase 2:  Procurement and Manufacture of Combustor Hardware



The lead team member (Thiokol) for combustor design will provide design and specification information to NNS with rationale for procurement or manufacture and test of components. NNS shall review technical concepts and preliminary specifications prior to development of detailed procurement packages.

NNS will provide program management for procurement of equipment required to accomplish technology investigations to assure that budget and schedule goals are kept.

NNS shall review and approve final procurement packages prior to invitation to bid or initiation of manufacture.



Technology Area 2 -- Phase 3: Bench Testing of Prototype components



	Provide statement of data to be gathered and rationale for test and data.

	For each test, create test plan to define objective of test, equipment needed, sequence of   	events, data gathering and test methodology.

	Provide analysis of data with results, statement of degree of success in meeting objective 	with  justification

	Provide for attendance of customer and team members at test site as appropriate.





Technology Area 2 -- Phase 4:  Assembly and Test of Prototype Subsystems



	Provide statement of data to be gathered and rationale for test and data.

	For each test, create test plan to define objective of test, equipment needed, sequence of 	events, data gathering and test methodology.

	Provide analysis of data with results, statement of degree of success in meeting objective 	with  justification

	Provide for attendance of customer and team members at test sites as appropriate..	



Technology Area 2 -- Phase 5:  Test Stand Demonstration Of Assembled ICCALS system



Test of the assembled ICCALS system will utilize a minimum of three combustors on an appropriate test stand at Thiokol.  The combustors will be assembled with an appropriate feed system and control system to form a complete full  or subscale ICCALS combustor system.



	Provide test plan with operational instructions and sequence of events.

	Demonstrate ignition of propellant, staging of the combustors, controlled rate of change

	 of energy output and full power operation of the ICCALS assembly.



Technology Area 2 -- Phase 6: C13 Mod 0 Catapult Modification At Lakehurst



Provide program and technical management in the accomplishment of the installation plan and sequence of operations for the  ICCALS installation. 

Provide planning documents:

Interface control documents for ICCALS installation

Rip-out documents with documentation for disposition of removed materials.

Installation instructions for ICCALS system with feed and control system.

Installation drawings with required materials documentation.

Installation materials package

Test sensor and data gathering instrumentation description and architecture

Rip-out and installation detailed schedule with milestones and manning requirements

B.	Provide technical oversight for all phases of the installation

C.	NNS will lead in planning, training, equipment installation, sensor outfitting and preliminary operations including testing and grooming of the system for the ICCALS DEMEVAL.

D.	Document all phases of the installation.



Technology Area 2 – Phase 7:  DEMEVAL



	Provide training for NAWC personnel in operation of ICCALS system

	Initial accomplishment of DEMEVAL will be by team personnel

	Ensure documentation of operation of ICCALS system during DEMEVAL

	Operate and maintain data gathering sensors and equipment for all tests

	Provide logistic support for propellants and hardware as required

	Provide programmatic and technical support as required

	Conduct and support ICCALS demonstrations as required	 

	



TECHNOLOGY AREA 3 – Ignition Technology 



In this technology area, candidate ignition technologies will be identified and the most promising of these technologies will be tested for use with an ICCALS combustor to determine their effectiveness.  It is anticipated that several of the team partners will lead and conduct investigations of specific ignition technologies.  This will allow the team to build upon past experience with specific technologies.  It is also planned that the other team members will take a follow role in these investigations as appropriate.



Technology Area 3 – Ignition Technology   Phase 1:  Design



A.	Concept Design

Define physical and performance design requirements for a combustor ignition 	system

Identify candidate ignition systems that may meet these design requirements

Provide concept designs utilizing the candidate ignition systems.

Perform trade studies and select the most promising candidates	 

	

The following ignition systems have been identified as potential candidates:

	JP5 and air with spark ignition

	JP5 and HAN with glow plug ignition	

	JP5 and HAN with IR laser ignition

	JP5 and HAN with railplug ignition

	JP5 and HAN with pyrogen ignition



B.	Detail Design

	1.	Develop detail designs for bench testing of selected ignition systems



Technology Area 3 Ignition Technology -- Phase 2:  Procurement



Review and approve technical concepts and preliminary specifications for ignition bench test accomplishment

Manufacture or procure hardware for bench testing and conduct bench tests to demonstrate and determine the “goodness” of the candidate ignition systems



Technology Area 3 Ignition Technology -- Phase 3:  Bench Testing of Prototype Components



A.	Determine data to be gathered and design instrumentation to gather data

B.	Assemble ignition bench test hardware

C.	Create test documents and test protocols 

	Conduct testing, evaluate data 

E.	Select ignition system based upon test data and bench test performance





Technology Area 3 Ignition Technology -- Phase 4:  Assembly and Test of Subsystems



A.	Assemble selected ignition system with test combustors as required to support combustor and other subassembly/subsystem testing



Technology Area 3 Ignition Technology -- Phase 5 - 7



Assemble selected ignition system to ICCALS hardware to support phases 5 -  7	

Continue to document performance of ignition system



TECHNOLOGY AREA FOUR – INJECTION TECHNOLOGY  



Technology Area 4 - Injection Technology—Phase 1: Design   



A.	Concept Design

Define physical and performance design requirements for fuel, oxidizer and water injection systems

Develop injection system concepts that may meet these design requirements

Provide concept integrated combustor designs utilizing the injection system concepts

Perform engineering evaluations and trade studies as appropriate to downselect the best concept injection system for each of the three fluids	 

	

The following injection  system concepts have been identified as early candidates:

	Arrays of injector ports smoothly and sequentially added 

	Hard piped groups of injectors staged in as required

	Pressure balanced variable area orifice injectors

	Injector arrays opening at different fuel supply pressures and pressure actuated 





B.	Detail Design

	1.   Develop detail designs for bench testing of selected injector systems









Technology Area 4 - Injection Technology  -- Phase 2:  Procurement 	



	Review and approve technical concepts and preliminary specifications for injection bench 	tests accomplishment

	Manufacture or procure hardware for bench testing and conduct bench tests to 	demonstrate and determine the performance of the candidate injection systems





Technology Area 4- Injection Technology -- Phase 3:  Bench Test Prototype Components

A.	Determine data to be gathered and design instrumentation to gather data

B.	Assemble ignition bench test hardware

C.	Create test documents and test protocols 

	Conduct testing of selected injector systems and evaluate data 

E.	Select ignition system based upon test data and bench test performance



Technology Area 4- Injection Technology -- Phase 4:  Assembly and Test of subsystems  



A.	Assemble selected injection system with test combustors as required to support combustor and other subassembly/subsystem testing



Technology Area 4- Injection Technology -- Phase 5:   Test Stand Demo ICCALS System 



Assemble selected injection system to ICCALS hardware to support phases 5 -  7	

Continue to document performance of ignition system



Technology Area 4 - Injection Technology --Phase 6:  C13 Mod 0 Cat Mod at NAWC



Technology Area 4 - Injection Technology -- Phase 7:  DEMEVAL 





TECHNOLOGY AREA  5 – FUEL AND WATER FEED SYSTEMS



Technology Area 5 -- Phase 1: Feed Systems Design



Concept Design

Define maximum volumetric flow required (at end of launch) for each fluid for max energy launch

Define total volume of each fluid required to support max energy launch

Provide concept design for flow control of each fluid and accumulator size

Define compressed air requirements and size air accumulator(s)

Define hydraulic plant requirements

Define concept purge air system

Ensure material compatibility



B.	Detailed Design

NNS shall review technical concepts and preliminary specifications prior to development of detailed procurement packages.

Create detailed design drawings, specifications and bills of material for fuel and water feed system.  This will consider the following:

Size, type and compatibility  for the accumulators

Flow management issues and hydraulic shock

Margins of safety

Purge system for combustors

Day tank design 

System valve selection

Hydraulic power unit selection









Technology Area 5 Feed Systems -- Phase 2:  Procurement



A.	Review and approve technical concepts and preliminary specifications for feed system 	design and  test accomplishment

B.	Manufacture or procure hardware for complete feed system to allow both bench testing 	and factory acceptance tests.



Technology Area 5 Feed Systems -- Phase 3:  Bench Testing of Prototype Components



	Assemble feed system for oxidizer

	Determine data to be gathered and design instrumentation to gather data

	Assemble ignition bench test hardware

.	Create test documents and test protocols 

	Conduct testing, evaluate data 

	Select ignition system based upon test data and bench test performance 

	Using water or other fluid





Technology Area 5-- Phase 4:  Assembly and Test of subsystems



A.	Determine data to be gathered and design instrumentation to gather data

B.	Create test documents and test protocols 

Assemble subscale assemblies with test stand and instrumentation hardware

Conduct testing, evaluate data

E.	Evaluate test results and make design changes to ICCALS hardware if appropriate



Technology Area 5 -- Phase 5:   Test Stand Demonstration of Assembled ICCALS System



	Concept Design

Define test stand requirements for test of ICCALS system

Create concept design for ICCALS system test stand

Define services required for ICCALS system test stand

B.  Detailed Design

	1.	Create detailed design drawings, specifications and bills of material for subsystem

Test stand.  This will consider the following:

Structural design

Control systems

Feed systems

Operation to duplicate full-up ICCALS system

Management of exhaust plumes

Margins of safety

Create interface documents to land based test facility for:

Feed systems

Control systems

Data and instrumentation systems





Technology Area 5 -- Phase7:  C13 Mod 0 Catapult Modification at NAWC



A.  Not applicable to this technology area





TECHNOLOGY AREA 6 – C13 Mod 0 CATAPULT MODIFICATION AT NAWC





Technology Area 6 -- Phase 1:  Design



Technology Area 6 -- Phase 2:  Procurement



Technology Area 6 -- Phase 3:  Bench Testing of Prototype Components



Technology Area 6 -- Phase 4:  Assembly and Test of subsystems



Technology Area 6 -- Phase 5:   Test Stand Demonstration of Assembled ICCALS System



Technology Area 6 -- Phase 6:  C13 Mod 0 Catapult Modification at NAWC



Technology Area 6 -- Phase 7:  DEMEVAL





TECHNOLOGY AREA 3 – DEMEVAL





Technology Area 7 -- Phase 1:  Design



Technology Area 7 -- Phase 2:  Procurement



Technology Area 7 -- Phase 3:  Bench Testing of Prototype Components



Technology Area 7 -- Phase 4:  Assembly and Test of subsystems



Technology Area 7 -- Phase 5:   Test Stand Demonstration of Assembled ICCALS System



Technology Area 7 -- Phase 6:  C13 Mod 0 Catapult Modification at NAWC



Technology Area 7 -- Phase 7:  DEMEVAL













� PROJECT MANAGEMENT



	NNS will provide technical direction for all  ICCALS system development areas to ensure the best trade-off of quality, risk and cost, and to ensure continuity throughout the various phases of:  development of design, procurement, equipment, procedures, tooling, material and schedules by all involved organizations.

Phase 1:  Design



	Provide program and technical management to support ICCALS system development:



A.	Provide for overall planning and Technical Management coordination of design such that all of the deliverables function together as one optimal ICCALS system.

B.	Develop, manage, and maintain overall schedules by integrating and coordinating the schedule performance of the ICCALS project's major elements.  Identify and monitor critical paths for major system and sub-system equipment and milestones.

C.	Develop and establish a cost elements table:  Monitor the project for cost element data and monitor the materials market for significant cost changes.

D.	Create and maintain on-line communication and program information among project participants to ensure that all major elements of the project are making satisfactory progress.

E.	Provide and maintain a unified and consistent set of design requirements for the major elements of the ICCALS project.

F.	Provide coordination interfaces between the major elements of the ICCALS project.

G.	Develop plans and proposals for follow-on technical development, make recommendations and highlight critical milestones to the Program Manager.

H.	Develop description of overall ICCALS system with particular emphasis on the operations needed to establish the complete, multi-layered hull coating system.

I.	Develop presentations and briefs that describe the  ICCALS system, installation scenario, and project status.  Develop presentation material, including scale models and video tapes.

J.	Conduct technical information exchanges with  design agent, Navy shipyards and with shipbuilder(s).

K.	Develop a standard format for demonstrations and deliverables including the sign-off loop for all final deliverables.

L.	Review and approve lead contractor designs.



Phase 2:  Procurement



A.	Develop procurement specifications for the procurement of an on-line project status database (Bulletin Board).

B.	Procure Bulletin Board hardware and software.

C.	Procure facsimile machine to support ICCALS project.

Phase 3:  Mock-Up Demonstration



A.	Establish and manage schedules for mock-up demonstrations.

B.	Develop and assist in implementing work-around plans in order to reduce cost and risk.

C.	Define physical and performance requirements for demonstrations.

D.	Develop format requirements for final demonstration reports and visual documentation.

E.	Participate in ICCALS demonstrations and tests.



Phase 4:  Test Patch Installation



A.	Develop test patch installation plans and schedules.

B.	Monitor performance of test patch installations.

C.	Review and approve drawings, specifications, and documentation needed for test patch installations.

D.	Document final test patch installation and issue report.



Phase 5:  New Construction Installation



A.	Provide inputs and technical support to new construction installation plan.



B.	Provide overall technical direction for all  ICCALS installations.

C.	Review and approve installation procedures and manuals required for new construction.



TECHNOLOGY AREA 5 --  INSTALLATION MANAGEMENT





	Material transportation and handling.



	The  ICCALS installation management technology area provides the preparation, planning, and documentation necessary to ensure a controlled and complete turnover of ICCALS technology, hardware, and methodology to the installing shipyard.  The Management Team will collect and consolidate all the information needed for the lead contractor to accomplish this technology area.  This information will be issued as the ICCALS engineering package.  In conjunction with the lead contractor, a detailed ICCALS installation plan will be developed to include the following:



A.	A baseline schedule, manning plan, and timeline for each unique coverage area.



B.	A detailed description of equipment set-up, pre-operational start-up, calibration and testing.



C.	Operation sequence, methods, and specifications for preparing the submarine surfaces prior to and after ASHT installation.



Participate in the ICCALS new construction installation and PSA installation on  at the EB shipyard.



Technology Area 4 -- Phase 6: 

A.	Provide inputs and technical support to PSA installation plan.

B.	Provide overall technical direction for all  ICCALS installations.

C.	Monitor the ICCALS installation on .

D.	Develop the format for the PSA installation final report.

E.	Document PSA installation and issue final report.





Technology Area 4 -- Phase 7:  Documentation



A.	Develop and issue a "Definition of Coverage Areas" document (45 days after Task Revision Contract).

B.	For each technology area, where appropriate, provide final conceptual and detail design documentation.

C.	At the completion of each technology area, where appropriate, provide manuals, instructions, procedures, procurement information and training packages.

D.	At the conclusion of the total project, provide a "Final Engineering Package" consisting of:

	•	Design drawings

	•	Specifications

	•	Installation procedures, manuals, instructions

	•	Training package

	•	General production plan with:

		-	operation sequence steps

		-	manning requirements

		-	schedules

		-	order of magnitude costs

		-	list of equipment and tools

		-	description of shipyard services required

	•	Procurement documentation

	•	Removal, repair and maintenance

	•	Security

	•	Material transportation, handling, storage and disposal

	•	Instructions for disassembly, storage and preservation of ICCALS system equipment

	•	Quality Assurance, inspection and testing requirements, methods and procedures.

	•	Environmental requirements

	•	Surface preparation and coating



Technology Area 4 -- Phase 7:  Documentation (Continued)



E.	Develop and define the content and format for the following documentation:



	•	Conceptual designs

	•	Detail designs

	•	Specifications

	•	Procurement packages

	•	Operations manuals, instructions and procedures

	•	Training packages

	•	Final engineering package

	•	Reports

F.	Review and approve documentation.

G.	Compile a library of visual documentation (i.e., photos, videos, slides).

H.	Develop a Project Management Plan defining:

	•	Functional relationships of project participants

	•	Report guidelines and requirements

	•	Review and approval procedures

	•	Documentation format

	•	Schedule origination, revision and management





MISCELLANEOUS JUNQUE	• NOT USED ABOVE

 

	Concept Design 

Handling classified information

Define subsystem configurations to be tested 

Define test stand requirements for test of subsystems

Create concept designs for subsystem test stands

B.	Detailed Design

1.	Create detailed design drawings, specifications and bills of material for subsystem

test stands.  This will consider the following:

Structural design

Services required

Control systems

Feed systems

Management of exhaust plumes Review and approve technical concepts and preliminary specifications for subsystem test stand

Manufacture or procure hardware for subsystem test stands in accordance with detail drawings



Margins of safety



Technology Area 4 -- Phase 5:   Test Stand Demonstration of Assembled ICCALS System



A.	Concept Design

Define test stand requirements for test of ICCALS systems

Create concept design for ICCALS system test stand

Define services required for test stand

B.	Detailed Design

Create detailed design drawings, specifications and bills of material for ICCALS

Test stand.  This will consider the following:

Management of exhaust plumes

Services required

Structural design

Operation to duplicate full-up ICCALS system

Control systems

Feed systems 

Margins of safety

Create interface documents to land based test facility for:

Feed systems

Control systems

Data and instrumentation systems
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