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Abstract

The Department of Defense acquisition reform initiative, combined with the recent significant manpower reduction in NAVSEA engineering resources, has impacted NAVSEA's ability to both maintain the vast database of military specifications and standards of the past and develop in-house ship specifications. In order to continue performing this core function, SEA 05 is seeking a new approach to address naval vessel criteria by partnering with industry. In this endeavor, SEA 05 is looking at the American Bureau of Shipping (ABS) as a key partner. The present vision is that NAVSEA will develop, with ABS, the Naval Vessel Rules for building and classing, non-nuclear, surface combatants. These rules will become a supplement to ABS Rules for Building and Classing Steel Vessels. The ABS Rules will be one of the three elements of the Ship Systems Engineering approach being developed by SEA 05Q Command Standards Executive Program Office. The other two elements are the Total Ship Performance Specification and the Ship Systems Engineering Baseline. ABS and SEA 05 have already taken steps towards establishing this partnership, including personnel exchanges. This paper is written by the two current exchange engineers and examines ABS and the interactions between ABS and NAVSEA that define this new relationship.
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Abbreviations/Definitions

ABS:
American Bureau of Shipping

COLREGS:
International Regulations for Preventing Collisions at Sea

FPSO:
Floating Production and Storage Offshore

IMO:
International Maritime Organization

MARPOL:
Marine Pollution Regulations

MODU:
Mobile Offshore Drilling Unit

NAVSEA:
Naval Sea Systems Command

SOLAS:
Safety of Life at Sea

Introduction

A foundational or core process in any company today is one that centers on certification. Many companies are asking themselves, "do we have an honest 'broker' to help us ensure that we are getting the product we want that will meet our needs?" History has proven that, as a rule, companies in every industry which are allowed to regulate themselves will tend to naturally default to lower and lower levels of product quality and safety until they are stopped. The world of ship acquisition, both naval and commercial, is no different. 

Because of the unique nature of naval vessels, the U.S. Navy found in the past that it was easier to establish and maintain their own criteria for the acceptability of ships and to develop their own requirements for certifying designs to those requirements. However, these policies have changed as a result of acquisition reform and government streamlining initiatives. The policies of modern naval design require a focus on the use of commercial applications and procedures to naval ship design. This is true for both the design itself as well as the methodologies used to certify the design.

Historically, commercial ship design certification has been handled by classification societies. The present vision is that NAVSEA will leverage this existing mechanism and will develop with ABS the Naval Vessel Rules for building and classing non-nuclear, surface combatants. These rules will become a supplement to the ABS Rules for Building and Classing Steel Vessels. So what is classification, and how is it done? 

Classification 

What is Classification?

The Classification process consists of:

a) The development of rules, guides, standards and other criteria for the design and construction of marine vessels and structures, including materials, equipment and machinery, 

b) The review of design and survey during and after construction to verify compliance with such rules, guides, standards or other criteria, 

c) The assignment and registration of class when such compliance has been verified, and 

d) A continuing process of periodic survey of the vessel to ensure it is maintained to the established criteria.

Origin

The concept of 'ship classification' originated in the eighteenth century when the practice of awarding different classes to ships according to their condition began. This practice of classifying ships initially provided support services to ship underwriters & risk managers when setting the insurance rates for vessel cargoes. Over time classification evolved from this limited application to become a service to ship owners as a means to ascertain the fitness of a vessel for its intended purpose, whether the vessel is a new design or an existing vessel. Also, classification today provides the owner with an independent attestation to flag states and other interested parties declaring the fitness, safety and environmental soundness of a vessel. In recent times, classification societies have offered further assistance to both owners and flag states by performing inspections on behalf of the government of the vessel's registry, thereby providing one-stop shopping to owners and relieving flag states of the need to have large departments of inspectors. 
Benefits

There are a number of benefits which classification provides to ship owners. All of these benefits are a result of the very nature of classification. That is, all of the benefits stem from a respected third party attesting that the vessel is fit for its intended purpose. In addition to those mentioned above, some of these benefits are: 

· Protection of capital investment which allows the owner to secure investment capital faster and generally at a lower rate, 

· Demonstration of responsible stewardship of public trust which results in easier working relationships with governments and an easier route for ship owners to secure proper certificates for their vessels. It also results in reduced flag and port state requirement inspections,

· Reduced contract disputes by providing contractually required, third party requirements defining acceptable design and assessment of workmanship,

· Consistent, contractual baseline for shipyards and vendors, and 

· An integrated approach to environmental, safety and effective management.

What does Classification Entail & How is Classification Applied?

Classification is the process of verifying that the hull, machinery, and electrical systems and related components meet rule requirements for fitness, safety and environmental soundness. These rule requirements are developed by the classification society. The vessels are verified to comply with rule requirements in their original design plans, as constructed and throughout their operational life. The set of rules to which a vessel is designed varies depending on its type of classification and service, as well as any special notations. However, the vast majority of vessels are designed to the steel vessel rules that are revised annually by most classification societies. 

Types of Classification

All classification societies offer the same basic services and types of classification, however, the names for each type can vary from society to society. For ABS, classification services are broken into three main services: Hull Classification, Machinery Classification (including electrical), and Automation Classification (if applicable). 

In addition, there are supplemental classifications, which include such things as service classification and special notations. Service classifications include oil tanker, containership, bulk carrier, etc. Special notations are optional additional classification notations that describe the certification of special features of the vessel. Some examples are Unattended Machinery Space, Redundant propulsion, Ice Class, etc.

Hull Classification

Unrestricted Ocean Service is the most common classification of vessels. As its name implies, vessels in this classification are not restricted to any particular region. They have been designed to safely operate in service on any of the major trade routes for all seasons including the North Atlantic in winter. 

However, unrestricted ocean service is not the only type of hull classification. Others include different types of restricted services, which fall into three major categories: restricted cargo classifications, restricted trading classifications, and restricted service classifications. A vessel limited to carrying Fuel Oil is an example of restricted cargo classification. Vessels limited to trades such as Fishing Service, Ferry Service, Yachting Service, etc. are examples of service classification restrictions. Vessels limited to trading in Inland/River Service, Great Lakes Service, Gulf of Mexico, etc. are examples of restricted trading classifications. 

Machinery Classification

There are two different machinery classifications. Machinery systems and components, that have been designed and built under survey, receive the classification (AMS. However, vessels and machinery that have not been designed and built under the survey, may be classed AMS (without out the symbol (), provided that they meet the applicable rule requirements.

Automation Classification

Automation and remote control systems for propulsion machinery that comply with the requirements and have been built under survey are distinguished by the symbol (ABCU for unattended engine rooms with bridge control, (ACC for attended engine room, (ACCU for unattended engine room, and (ACCU-OS for existing vessels with an unattended engine room certified - open seas. However, systems that have not been designed and built under survey, may be classed as applicable, without the symbol (, provided they meet the applicable rule requirements.

Notations

Special Notations denote unique design aspects of a vessel. There are over 100 different Special Notations. These notations include Ice class, redundant machinery, Mooring capabilities, dynamic positioning (for MODU's and FPSO's), etc

How classification is applied

There are four major aspects to classification, they are: 

· Design Review,

· Surveys during Construction & Sea Trials,

· Surveys after Construction, and

· Statutory/IMO Conventions

Design Review

Design review is the first step of classification. It is the process in which engineers review the ships' plans and machinery to the requirements of the rules, applicable statutory regulations and other specified criteria. 

Surveys during Construction & Sea Trials

During all phases of the ships' construction, surveys are performed to verify that the ship's construction is in accordance with the approved drawings. 

When construction of the vessel is completed, the vessel undergoes sea trials attended by surveyors to verify that the vessel performs according to rule requirements for rule items that cannot be verified otherwise.

Surveys after Construction

Once a vessel has been classed, periodic surveys are required to verify that the vessel is maintained in accordance with the established rule requirements. Surveys are performed on an annual basis, with a top to bottom survey occurring every five years. Also, surveys are required for damaged vessels and for the resulting repairs. Likewise, surveys are required for modifications to the vessel; for major modifications, design review is also required.

Statutory/IMO Conventions

Classification societies, such as ABS, provide certification to national and international statutory requirements including those in the IMO Conventions to which the United States is signatory. These services include certification for SOLAS, Loadline, Tonnage, MARPOL, COLREGs, and other IMO conventions.

The roles of classification and owner's requirements

It should be noted that classification rules and requirements are ordinarily not the only set of requirements specified for commercial vessels. Rather, they are one set of the larger body of requirements for a vessel. A commercial ship owner would develop and specify their own mission requirements and criteria to baseline the vessel. Generally, mandated statutory requirements and established classification society rules are used as a core upon which to build the entire set of criteria for the ship. As can be seen in Figure 1: Balance of Commercial Vessel Requirements, classification is one of the three types of requirements for commercial vessels.
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Figure 1: Balance of Commercial Vessel Requirements

The roles and requirements for naval vessel design parallel commercial designs; however, the Navy has taken a larger role in vessel design than traditional commercial ship owners. In a sense, the Navy has functioned as the ship owner, ship designer, and classification society. Now, with the development of acquisition reform, NAVSEA has been asked to change their approach to ship design and to delegate some of the old roles. In effect, they have been asked to scale back their role to one that more closely mirrors the role of a commercial ship owner. This does not mean the Navy should not have requirements for the vessel. Rather, the Navy should focus on mission specific and owners' requirements while relying on established classification rules for the core of hull, mechanical and electrical criteria. 

Who is ABS & what is their relationship with the US Government?

ABS is a one of the ten recognized classification societies in the world and one of the three most respected within this group. It is the only classification society with its headquarters in the U.S and is recognized in public law as the classification society of the United States.  Like the other major classification societies, ABS performs design review and ship surveys for vessels around the world. 

However, there are some things that ABS does differently from the other classification societies. ABS remains a not-for-profit, non-governmental organization. Another difference between ABS and other classification societies is the process by which ABS develops new Rules. The ABS process for developing and revising Rules includes all stakeholders and is well suited to the development of a new set of Rules for Naval Vessels, as discussed later in this paper. 

Rule Development 

As mentioned above, the ABS Rule Development process involves all interested parties rather than being done solely by an in-house staff. The need for a new or modified ABS Rule may be initiated by the ABS staff or anyone in industry, taking into account operating experience, shipbuilding and ship owners needs, legislation, and lessons learned. ABS staff, industry working groups or combined ABS/industry assets, may develop Rules. The Rules are passed to committees made up of industry stakeholders (shipbuilders, marine engineers, naval architects, steel makers, government officials and others associated with the marine industry) for review and approval. A typical Rule development process is described in the paragraph that follows.

In the development of any new rules, the first step is to identify the needs and scope of the new rule. This can be done by ABS staff or by clients and may be initiated from industry shipbuilding needs, client needs, legislation, and lessons learned. Next ABS staff develops a proposed rule, which is submitted to the ABS Rule Development Staff for review and preliminary acceptance. Then the draft rule is circulated within ABS offices for internal review. After the draft rule has been amended to reflect comments it is submitted to the ABS Committees (largely composed of industry experts) for review. 

The entire Rule development process will take less than 12 months, so that the new or modified Rule will be included in the next issue of the Rules, which is published yearly.

When an entirely new rulebook is being developed, there must be time for the industry to review the rules and use them on projects before the Rules are finalized; therefore, ABS publishes guides. Guides are simply rulebooks which are being "beta tested" and vetted prior to the final publishing. 

ABS and U.S. Government Interactions

In the Merchant Marine Act of 1920, the U.S. Congress directed all departments, boards, bureaus, and commissions of the United States Government to recognize ABS as their agent. Congress reaffirmed this long-standing recognition of the special attributes of ABS as recently as 1996. Title 46, Section 3316 of the U.S. Code continues congressional recognition of ABS as the sole agent of the U.S. Government for classification and services related to classification for public vessels. Thus, if the Navy embarks upon a course to take advantage of the time-proven process of classification to form part of the foundation for its vessel certification procedure, ABS must be the principal partner in that effort.

As to the management of ABS, the Coast Guard Commandant and the Maritime Administrator sit on the ABS Council that oversees the general policies and practices of ABS. In addition, Commander, Naval Sea Systems Command, Chief Engineer of the Navy and Commander, Military Sealift Command are Members of ABS while over a dozen U.S. Government technical experts function on several applicable technical committees.

ABS Engineering Organization & Comparison to NAVSEA

ABS engineering in the United States is split into four different engineering offices, each with a similar structure that parallels the structure of NAVSEA engineering organization. The offices are ABS Houston which is the headquarters and principal engineering office, ABS New Orleans which is the small boats office, ABS Cleveland for Great Lakes vessels, and ABS Washington D.C which is the Government Operations Office (GOO). For the purposes of this discussion, the organizational structure of ABS Houston will be examined. The ABS engineering organization is composed of three primary groups, Ship Engineering (Hull), Engineering Services (Machinery and Electrical), and Offshore Engineering (Offshore - Hull). ABS GOO Engineering performs the bulk of the engineering work for government contracts as well as serves as project manager for government work performed at ABS Houston. Other groups such as Advanced Analysis and Materials provide specialized support to the primary groups. 

There are a number of parallels in the organizational structure of NAVSEA and ABS; however, there are also a number of differences. Figure 2: ABS Engineering Organization shows the organizational structure of ABS Americas Engineering, and Figure 3: NAVSEA 05 Organization shows the general structure of NAVSEA 05. (See Appendix I for both figures.) In both NAVSEA and ABS there are two main divisions of technical operations, Hull and Machinery. For ABS this is the Ship Engineering (Hull) and Engineering Services (Machinery) Groups. NAVSEA has a similar breakdown in that Platform systems (Hull) is separate from Machinery. NAVSEA breaks Machinery into two primary groups Power Systems (Machinery and Electrical) and Auxiliary Systems, whereas ABS does not make this distinction. Both organizations have a Materials Group.

There are also some differences. ABS combines all of their analysis and hydrodynamics groups into one organization (Advanced Analysis) whereas NAVSEA has a separate group for hydrodynamics. Also NAVSEA has a separate group for Information Systems, whereas individuals within ABS Engineering Services handle automation reviews, rather than an identifiable group. The biggest differences between the organization of NAVSEA and ABS stem from the inherent differences between combatant vessels and commercial vessels as well as the different concerns of owners and classification societies. Specifically, ABS is not responsible for performance criteria, combat systems, nor nuclear propulsion. Therefore, ABS does not have departments or groups configured to work with signatures, submarines, carriers, or nuclear propulsion. Also, ABS is not the technical agent of a ship owner. Although ABS does support ship owners, it does not ordinarily enforce owners' requirements. Therefore ABS does not have departments or groups configured to work with weapons handling, or replenishment systems. However, at the owner's request, ABS can certify specific aspects of an owner's requirements. 

As can be seen in both figures, some items in both organizational charts are shaded out, these are the groups or departments for which there is no counterpart in the other organization. On the NAVSEA side, these are generally combat systems, nuclear, and submarine groups; on the ABS side these are the Offshore (Oil rigs) groups. For the other groups, there are counterparts within the other organization for part or all of the respective group responsibilities. Also, the organization charts have been organized to place similar departments in the same relative location, however that was not always possible.

Looking Back - Government Projects

MSC

The Military Sealift Command (MSC) and its predecessors have long recognized the need to have their ships classed by ABS. As a result, ABS has been working with MSC and its predecessors since WWI, and it is the Military Sealift Command policy to Class their entire fleet with ABS. This policy is not restricted to new construction. Rather all vessels constructed or converted for operation by MSC are built or modified to class. In support of these vessels, ABS Surveyors have attended MSC ships when and where needed, even in harm's way.

Current acquisition projects involving ABS include classing all Sealift Ships, both new construction and the Sealift Conversion ships, as well as the MPF(E) ships. Also, the latest T-Ships project, T-ADC(x) will be ABS Classed.

NOAA 

Like MSC, it is the National Oceanographic and Atmospheric Administration (NOAA) Policy to class their fleet with ABS. Current acquisition projects involving ABS include classing the NOAA Fisheries Research Vessel. Also, ABS is working with NOAA to class some of their recently acquired and converted vessels such as the Ron Brown.

USCG 

As an organization with similar aims, ABS has enjoyed a long-standing and good relationship with the U. S. Coast Guard (USCG).  Over the past three decades ABS and the Coast Guard have had formal and informal working relationships covering plan review and inspection of U.S. flag vessels.  In addition, ABS has been delegated authorization by the Coast Guard to act on its behalf regarding load line, tonnage, and stability.  A formal Memorandum of Understanding [MOU] was completed in 1990 which provided for ABS to act on behalf of the Coast Guard in the review of design plans for vessels which are both ABS classed and require USCG certification.

A new MOU, expanding the scope of the older one, was signed in January of 1995.  This document became the foundation of the Alternative Compliance Program designed to increase the international competitiveness of the United States maritime industry by reducing burdensome national regulations.  The Alternative Compliance Program eliminates the duplication of tasks performed by the USCG and ABS for certifying the U.S. flag, ABS classed vessels to required safety standards.  Under this Alternative Compliance Program, the Coast Guard has expanded the scope of plan review and inspection activities delegated to ABS.  United States-flag vessels designed, constructed, equipped and surveyed in accordance with applicable ABS Classification Rules, International Regulations, and the U. S. Supplement are deemed to be in compliance with applicable domestic laws and regulations, and can be issued Certificates of Inspection by the Coast Guard.

Alternative Compliance Program was the result of a major regulation analysis undertaken jointly by the U.S. Coast Guard and ABS. The USCG and ABS established a task group and conducted studies to identify redundancies between requirements contained within Title 46 Code of Federal Regulations (CFR), Subchapters "D” and "I" to those contained in SOLAS (as amended), the International Convention for the Prevention of Pollution from Ships (MARPOL 73/78) and ABS Rules for Building and Classing Steel Vessels. The results of those studies have been incorporated into the "U.S. Supplement to ABS Rules for Steel Vessels for Vessels on International Voyages" an ABS document which was published in August 1997. This document identified those USCG requirements that were in addition to the ABS Rules and the International Conventions. This publication is now used in lieu of 46 CFR, Subchapters "D" and "I" for plan review and inspections delegated to ABS by the USCG.

In addition to classing with ABS the two most recent buoy tender classes, the US Coast Guard and ABS have signed a Memorandum of Understanding to work in partnership to create a Cutter Certification Plan (CCP) which will define the criteria to be used in the acquisition of future Coast Guard cutters.  The first goal for this effort is to support the acquisition of surface assets necessary to meet the requirements of the ongoing Integrated Deepwater System Program.  In addition, this effort will provide starting point for the Naval Vessel Criteria.

Navy

The Navy and ABS have worked together in the recent past on several new construction and modification projects. Recent Navy projects that have been built to ABS class include the YDT's which are used for Navy diver training, the APLs and APL(S) personnel barges as well as the YTT's.  The new SWATH oceanographic research vessel being built under Navy oversight is also an ABS classed vessel.

ABS has provided support services to the Navy for various combatants. During the Iran/Iraq War and the Persian Gulf War, ABS surveyors assisted the Navy by performing Damage Assessments on the USS Roberts and USS Tripoli. During construction, ABS Surveyors supported SUPSHIPS with structural surveys of the LHD 1 class, LSD 41 class, DDG 51 class, and CG 47 class. Also, ABS has developed for NAVFAC risk-based Rules for the design and construction of the mobile offshore base. In addition, ABS has worked with the Center of Naval Analysis the MPF 2010 concept.

Looking Ahead

NAVSEA and Acquisition Reform

Like MARAD, MSC, NOAA, USCG and the Army Corps of Engineers, the Naval Sea Systems Command has pursued commercialization in one form or another for acquisition of naval vessels for quite sometime. However, in the past, these efforts have been left to the individual cognizant engineers to apply commercialization and use performance documents for specific specifications, as they were able. A major change occurred in 1994 when the Secretary of Defense directed sweeping changes to the acquisition process. The new policy requires that only performance government standards be used in government contracts. Detail government standards may be used only if the user obtains a waiver from the Milestone Decision Authority (MDA) of the particular program. The policy also limits the use of these standards to first tier references.  Automatic use of mandatory tiering is not allowed. These policy changes, combined with manpower reductions in SEA 05, have impacted NAVSEA in its ability to maintain the criteria necessary as a basis for sound design and to develop ship designs in-house.  In order for SEA 05 to continue to execute its core equity of specification husbanding, there is a need to ensure the preservation of the lessons-learned as reflected is military standards as the move towards a more commercial mechanism is effected. The development of Naval Vessel Rules will provide the mechanism for doing this. In partnership with ABS and industry, SEA 05 will perform review of all standards, capturing in their replacement the elements that are still necessary. 

Ship Systems Engineering Management Plan (SSEMP)

The Ship Systems Engineering (SSE) Management Plan identifies a roadmap for developing a new systems engineering application for the design, acquisition, and life cycle support of Navy ships.  Acquisition Reform (AR) initiatives including Specifications and Standards reform, Integrated Product and Process Development, and Cost as an Independent Variable, have been implemented to various degrees within recent ship acquisition programs. However, in order for Sea 05 to continue to provide quality ship acquisition technical support, it needs to assure that valuable ship design corporate memory and lessons learned are captured in future acquisitions. 

The SSEMP proposes three tools that are core to this process: (1) The Total Ship Performance Specification will provide a template for developing ship performance specifications;  (2) Naval Vessel Criteria will implement best commercial practices, where applicable, in guiding the development of verification criteria for different class ships; and (3) The Ship Systems Engineering Baseline (SSEB) will correlate related systems engineering requirements with the specification and verification criteria.  These guides will capture valuable fleet and engineering lessons learned resident within military specifications, the General Specifications for Ships (GENSPECS) and other design data subsumed by today’s performance-based specification environment.  They will also allow requirements correlation and retention of appropriate technical verification authority by the Navy community.

The SSE Integrated Product Team (SSEIPT), as part of implementing this plan, will solicit participation of all related functional areas to assure accomplishment within a teaming environment.  NAVSEA 05’s current disposition of military specifications including coordination with the American Bureau of Shipping (ABS) in substituting Non-government Standards (NGS) for military specifications is a key part of this effort.  The SSEIPT will also benchmark best practices from other DoD/Industry agencies and will leverage from available tools to the maximum extent possible. This strategy supports DoD, SECNAV, and NAVSEA strategic goals focused on warfighter requirements, total ownership cost (TOC) reduction, and use of industry/commercial practices.

Naval Vessel Criteria (NVC)

Sea 05 and ABS are partnering to develop the Naval Vessel Criteria (NVC) and the Naval Vessel Rules. The Naval Vessel Criteria will establish the baseline of standards against which the acceptability of systems and components proposed for use on non-nuclear, surface ships are judged.  Potential impact on nuclear ships would be identical to the system that currently exists, that is, limited to those systems and components that are common to non-nuclear surface ships.  Naval Vessel Criteria will be composed of three major groupings of engineering standards:

1. ABS Naval Vessel Rules; the heart of which are the existing ABS Rules with those supplemental requirements necessary to address the unique additional requirements imposed by naval service.

2. Other Non-Government Standards, which are applicable to systems and subsystems of naval vessels but not normally addressed by classification society rules (habitability, etc)

3. Military-unique reference standards (either appendices prepared to accompany the Naval Vessel Rules, or converted MIL-STDs), which are necessary to ensure the fitness and operational readiness for the naval mission but which have no counterpart in commercial service.

These standards will each be husbanded in the manner most appropriate to the grouping in which they lie.  The first, those in ABS Rules, will be managed through the existing technical committee process which takes full advantage of industry wide input and review while retaining ultimate technical authority within the Navy.  This is described below.  The second will be managed through active participation in the various NGS bodies, which maintain them such as ASTM, AWS, ASME, IEEE, ISO, etc.  NAVSEA 05Q is currently developing a strategic plan to ensure active Navy participation in this process and includes the participation in the ABS technical committees mentioned earlier.  The last will continue to be maintained by the Navy, managed through NAVSEA 05.

USCG Cutter Certification Plan (CCP)

As described earlier, USCG is pursuing parallel development of the Cutter Certification Plan (CCP). The CCP will be used as a guide to the industry teams working on the Deepwater project. The CCP will contain the minimum acceptable standards for design and construction of the USCG cutters, and it will also provide a generic matrix of material, design and construction certification agents. 

Conclusion

The process described above is sweeping and will support the Navy as it moves to change from the largest naval design organization in the world to the largest naval ship owner's technical authority in the world. It is, to say the least, extremely challenging. Having available a tried and tested commercial mechanism in the form of classification can facilitate the changes seen as necessary while still allowing NAVSEA to retain its technical authority and allow them to focus on mission and owner's requirements. This current effort to adopt a more commercial-like approach to ship acquisition is still very much a work in progress. As a result, there are many challenges to be addressed. However, NAVSEA and ABS have on both sides' hundreds of years of experience in ensuring that the right product is delivered. By combining the talents and experience of the members of both organizations into a single team working together with the shipbuilding and ship design industry, there can be no doubt that this project will succeed. It is a matter of time and elbow grease. We look forward to your questions and comments, knowing that the experience you can bring to bear will only strengthen the final product.
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Figure 2: ABS Engineering Organization
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Figure 3: NAVSEA 05 Organization

Appendix II - Naval Vessel Rules Technical Committee Structure
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Figure 4: NVR Technical Committee Structure 
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