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Abstract 

This paper examines the present and future need for independent certifications of systems installed on ships during new construction and industrial periods. As we change the way we procure ships and systems, what direction should we move with present programs and what should we do to improve processes in future procurements?

A general discussion of benefits and drawbacks of independent certifications will be presented as well as specific examples of initiatives that improve on present programs. 

Abbreviations 

ASW -- Anti-Submarine Warfare
ATT -- AEGIS Test Team
COTS -- Commercial Off The Shelf
CSIC -- Combat System Installation and Certification
CTAC -- Combined Test and Certification
CWITT -- Command, Control, Communications and Intelligence (C3I), Weapons Stowage, Handling and Launching Integrated Test Team
DOD -- Department of Defense
FORACS -- Fleet Operational Readiness Accuracy Check Sites
GFE -- Government Furnished Equipment
IPT -- Integrated Process Team
NIST -- National Institute of Standards and Technology
NSSN -- New Attack Submarine
PARM -- Participating Manager
SCN -- Ship Construction, Navy
TCWG -- Test Consolidation Working Group
TSTP -- Total Ship Test Program
TYCOM -- Type Commander
UL -- Underwriters Laboratory
WSAT -- Weapon System Accuracy Trials

INTRODUCTION

Why do we need certifications? Many times this question is asked of those who have the responsibility for funding, conducting, evaluating and reporting the results of the numerous certifications on ships and their systems.

In this paper, I present a philosophical look at the practice of certifying systems and subsystems on the surface ships and submarines procured and modernized under the direction of the program managers.

First, we have to define certification. The Merriam-Webster definition of certification is "the act of being certified"; certified is defined as "confirmed formally as true, accurate, or genuine; testified to or vouched for in writing; guaranteed as meeting a standard".

What is certified and why? Is there a quality assurance payoff for products? Is there a proficiency-based rationale? Is there a measurable positive gain to having a certified product or system or crew?

This paper examines certifications as they affect the Navy procurement community; it is meant to promote dialogue as to improvements in processes that ultimately improve products.

CERTIFICATIONS IN THE PRIVATE SECTOR

NIST Special Publication 903, Directory of U.S. Private Sector Product Certification Programs summarizes the product certification activities of 178 non-governmental organizations based in the U.S [1]. 

The directory includes information on organizations which:

· administer a certification program and certify that products meet some criteria;
· administer a program using an independent third party certifier;
· serve as the independent third party certifier for a program administered by another organization.

One such organization cited in this directory is the familiar Underwriters Laboratory (UL). The UL is the leading third party certification organization in the United States and the largest in North America. They have been in business since 1894. They conducted more than 78,000 product investigations in 1995 with a staff in excess of 3800 people with almost 200 inspection centers in 63 countries [1] [2]. There is a very large technical community dedicated to the process of certifying products to standards for product safety, quality assurance, and international standardization criteria [1].

The private sector product community places a high value on earning a certification mark from an organization which has independently assessed their products. Those marks or labels, the formal certification of quality, are placed prominently on their packaging. What has been discovered is the conclusion that there is value in attaining a certification mark. It is the consumer's belief that this a better product, one that an independent organization performing an unbiased evaluation has deemed worthy of certification [2].

U.S. NAVY CERTIFICATIONS

Let's address specifically the U.S. Navy and certifications. What types of certifications exist within the Navy's environment?

We can sort the types of certifications within the Navy into three distinct categories:

(1) acquisition-related
(2) proficiency-related
(3) safety, health, environmental

Examine first those related to the procurement of ships and systems. In the Navy acquisition community, certifications are conducted using a process which culminates in a message or letter (the certification mark). This certification assures the customer that testing has been conducted, major deficiencies that are found have been corrected, and the system is in a material condition of operational readiness (authoritative attesting to the quality of the product).

Taking that analogy one step further results in the classifying the process where a type of certification is implicitly conferred on the first systems or lead ships of a class. This is the determination of "operational effectiveness and operational suitability". This independent evaluation by Commander, Operational Test and Evaluation Force (COMOPTEVFOR) is the basis for approval for full production of that system or ship.

The second type of certifications confirm crew proficiency. Specific examples include: Tomahawk tactical certification; and crew certification prior to fast cruise on nuclear-powered submarines and surface ships.

Safety, health and environmentally-related certifications are initiated in response to Congressional mandate, higher Navy or DOD requirements or other Federal regulatory requirements. These certifications may be periodic or they may be linked directly to work performed on systems or ships. Specific examples include: Oil Pollution Abatement, Aviation Facilities on ships, Sewage Systems, and Potable Water.

ACQUISITION CERTIFICATIONS

The above-mentioned acquisition certifications are the reason for this paper. They have often been initiated when management within the Navy's acquisition community determined the need for an assessment by an organization independent of the manufacturer or of the installer of the government furnished equipment (GFE) on board surface ships and submarines. These certifications that are instituted in response to a real or perceived need are vulnerable to questions about the necessity of their conduct. These certifications are most affected by changes in procurements in the acquisition reform environment as they presently exist to assess the quality of work performed by others.

CERTIFICATION VERSUS TESTING

One important distinction that I wish to emphasize here is that between certification and testing. As a staunch believer in the inherent value of the philosophies expressed within the Total Ship Test Program (TSTP) [3], I am not advocating or recommending that necessary testing be eliminated. The need for certification is under discussion, not the need to adequately test a system.

One other important distinction is the use of the word "redundant". Many times we have found that a test has been targeted for elimination because it has been deemed redundant. The advocate for the test elimination may be reacting to an input from a test conduct activity or from the ship's force that they have conducted the same test for two or more different test programs and they see no value in the repetition of the testing; therefore, the test has been labeled as redundant. But the word redundant does not mean repetitive. It is defined as "exceeding what is necessary or normal: superfluous". It is unnecessary duplication of testing. This is important to remember as we discuss certification below.

ONE HISTORICAL PERSPECTIVE

To give an example of the evolution of a U.S. Navy system certification program, the following is the chronological history of the Anti-Submarine Warfare (ASW) Combat System Certification Program.

In 1959, serious and unanticipated bearing errors were discovered in the ASW sensors of ships that had just completed major overhauls at industrial activities. The Navy established a sonar calibration and alignment program for early detection and correction of these errors. This program evolved into the Fleet Operational Readiness Accuracy Check Site (FORACS) program. A similar program was later introduced for fire control because computation errors in analog computers and synchro alignment errors in weapon order transmission circuits were contributors to "missed targets". 

Since ASW was the Navy's highest priority at the time, the Secretary of the Navy established the ASW Programs Office (OP-95) in 1964 to provide increased attention and direction to ASW.

A comprehensive test and certification program was developed, under the auspices of the Chief of Naval Material, for all ASW capable ships. This led to industrial period test programs and post-industrial testing (subsystems and system integration tests/certifications) for the complete ASW system. 

The primary post-industrial test was the Weapons System Accuracy Trials (WSAT) program. In addition to exercise weapon firings, WSAT included a Sensor Accuracy Test conducted at a Fleet Operational Readiness Accuracy Check Site (FORACS) facility. During its 32 year history, it has been conducted at least once on every ASW capable surface ship and submarine in the U.S. Navy. In the early years, teams conducted as many as 90 WSATs in a fiscal year in order to determine the material condition of the ASW combat systems and to focus attention on needed repairs and adjustments. The WSAT program continues to this day with approximately 16 WSATs conducted yearly on new construction and active fleet surface ships and submarines.

Although the ASW test program has been extensively revised over the past 32 years, system and subsystem test and certification have remained the core elements. The most recent revisions to the subsystem and system elements of the ASW test program came as a result of work performed by the Test Consolidation Working Group (TCWG) for submarine industrial testing that was chartered by direction of the Submarine Directorate in 1994. The TCWG investigated the elements of the Combat System Installation and Certification (CSIC), Combined Test and Certification (CTAC), and WSAT programs for the USS LOS ANGELES (SSN 688) and USS TRIDENT (SSBN 726) classes of submarines in order to define a cost effective non-redundant certification program [4].

One of the results of that two year effort was the drafting of a new instruction for Submarine Combat System Certification to replace outdated subsystem and system certification instructions.

PRESENT NAVY PROGRAMS

The ASW Combat System Certification is one example of the acquisition certifications conducted. Today, NAVSEA conducts certifications on support systems, aviation facilities, communications systems, individual elements of combat systems, hull and machinery, and items such as Diving Systems Safety.

Whenever a new requirement arises for a NAVSEA-sponsored certification program, it has to be vigorously evaluated to determine the need. In looking to the addition of a new requirement, the questions must be asked to ascertain its value.

For surface ships under new construction or undergoing modifications during industrial periods, a list of approved current certifications is contained in "Shipboard Systems Certification Requirements for Surface Ship Industrial Periods (Non-nuclear) Revision #3", a NAVSEA manual [5]. When planning for new ship construction, the ship program offices must fund and schedule all of the certifications that apply to their platforms from this manual. For active fleet ships that are scheduled for modernization during ship industrial periods, the Type Commander (TYCOM) works with the ship program manager and appropriate Participating Managers (PARM) to determine which systems included in the work package will require certifications.

A recent review of these NAVSEA certifications to assess the continued need for their inclusion in the manual prompted the topic for this paper. Why do we need these certifications?

Let's examine what happens today. The certification process may consist of a specific series of actions by the shipyard and government as follows: 

a. The shipyard installs the equipment in the ship or overhauls the equipment.

b. The shipyard tests the equipment (by subsystem) to ensure the installation is correct and the equipment operates according to specifications.

c. A government independent test team inspects, audits, and tests the systems (in the shipyard) as a quality check on the shipyard work. Issuance of a message or report provides a listing of outstanding major deficiencies that must be corrected prior to certification.

d. Successful completion of this evolution and resolution of major deficiencies results in granting of certification in a letter or message from the Naval Sea Systems Command.

This process serves the customer, the TYCOM, well in that the systems are adequately tested and repairs are made in a timely manner in order to assure certification. What it also does in many examples is create a duplicative process whereby the shipyard test team and the certification team both conduct similar or overlapping test procedures. In the AEGIS shipbuilding program, the AEGIS Test Team (ATT) already conducts a comprehensive ship test program. Independent system certification test teams often duplicated the testing and found very few additional deficiencies. The AEGIS office worked aggressively with the NAVSEA Test and Evaluation Office to streamline existing certification programs and to eliminate duplicative testing. 

ACQUISITION REFORM

How does acquisition reform influence the present process? One of the more important factors in acquisition reform as it applies to test and certification on U.S. Naval ships is the use of Integrated Process Teams (IPT) in the shipyard. These teams consist of system vendors, shipyard and government personnel all working together as a single entity. The team will work together to install and checkout subsystems and systems for proper operation. The practice of using government independent teams for a second round of testing within the industrial facility will be eliminated as the integrated team will conduct all testing on a one-time basis. LPD-17, New Attack Submarine (NSSN), and SC-21 are all using IPTs. Each has a dedicated IPT for T&E.

FUTURE NEEDS - ONE EXAMPLE

NSSN is an example of a major acquisition program that will use the IPT approach for certification of the submarine's combat system In this ship class, 

PMS 450 has established the Command, Control, Communications, and Intelligence (C3I) System and Weapons Stowage, Handling and Launching, Integrated Test Team (CWITT) to conduct both the system installation and checkout testing and the previously independent combat system certification testing as a single integrated industrial test program. The role of this team and elements of the test program itself are documented in the CWT&E Plan [6].

This team will conduct all tests normally conducted by a Government independent certification team and will certify the subsystem. Independent teams such as those that conducted CSIC testing of submarine subsystems and those that conducted WSATs will not be assembled; the certification testing will be conducted by CWITT members under the leadership of a test director chosen from CWITT team membership. For example, the WSAT program has always assembled an independent team to test the overall combat system end to end on an instrumented range. NSSN plans to conduct portions of the CWITT testing as part of WSAT, therefore, the WSAT test director will assemble his team from CWITT members, thereby reducing the "independence" and focusing on the goal of adequate system testing, rather than independent testing.

The customer will be provided with a system that has been adequately tested; NAVSEA certifies to them that it was installed correctly, works as designed, interfaces properly, is outfitted with the necessary support items and is materially ready to support combat operations. That's the bottom line.

BENEFITS OF THIS APPROACH

What is the effect of these changes? The changes in certifications brought about by acquisition reform at first glance appear to have both benefits and detriments.

The major effects on the program are as follows:

BENEFITS:

* Reduces test duplication during the industrial period

* Forces more uniformity in problem identification/resolution, status reporting, and report generation

* Reduces the administrative process

* Saves money

DETRIMENT:

* Makes it more difficult to identify the responsible party for correction of industrial period test and certification deficiencies discovered after the Navy accepts the ship

As you can see the one detriment that remains when one applies the logic from the past is the concern that loss of independent testing makes it harder to "point the finger" for responsibility in fixing deficiencies. But in the planned new procurements, the integrated process teams responsible for installation, integration and check out of the systems have a shared responsibility existing from the start of system installation. It is only during shipyard industrial periods when upgrades are replacing current systems and the work is performed by shipyard personnel where this detriment may become a factor, and there only when the personnel lack the expertise for a very specialized upgrade.

This balancing of new construction and active fleet requirements when considering a new process raises questions and forces us to evaluate changes with all users and customers involved. Therefore, making a decision that supports elimination of independent certifications must examine every customer's requirements.. Applying an approach that allows the "owner" of the ship and the systems the choice of instituting independent testing was used in the development of the Submarine Combat System Certification process.

The TYCOMs who own the submarines after delivery from NAVSEA have to determine their test requirements as they prepare for industrial periods. If equipment is upgraded, the program offices have a responsibility to certify to the TYCOMs that the modifications have not adversely affected the operation of the equipment. It may be the case that independent test teams are the most cost effective assemblage of test personnel for highly specialized equipment. Outside the SCN window, the retention of personnel at each shipyard who are competent testers of all of a ship's many systems is extremely expensive and the small certification teams that travel to conduct necessary testing make sense. The need for these certifications has to be market driven, i.e., agreed to by all parties as necessary while not redundant to the shipyard test procedures and programs, and the most cost effective method of testing.

This is the point, after looking at commercial practices, where the inherent value of that assurance of product quality conveyed by use of a certification "mark" is evident. The acquisition community needs to ensure the quality of the product with adequate testing and certification to the fleet that they have designed, built and installed an operationally ready system.

THE BOTTOM LINE

So what is the recommendation? Given that certain certification programs were instituted in response to problems discovered after industrial availabilities, the testing performed continues to serve the same important purposes of uncovering and eliminating major problems. Testing still plays a valuable role in the effort to ensure the fleet has the best possible operating systems to carry out their mission.

Acquisition reform initiatives which change how testing is done and who conducts the test do not detract from the message sent as to the value of adequate testing.

  BACK TO THE BASIC QUESTION: 

IS CERTIFICATION NECESSARY IN THIS ENVIRONMENT OF ACQUISITION REFORM?

The answer to this question has to be a resounding

"IT DEPENDS!"

IT DEPENDS on whether a higher authority requires a certification of a system or condition for safety, health or environmental requirements, such as certification of aviation facilities or sewage systems. Here the answer is yes, and management continues to vigorously support these requirements.

IT DEPENDS on the process - if it is the process whereby the ship acquisition program manager or the ship system procurer is certifying to the TYCOM that the ship's systems were adequately tested to determine the ability to perform, then yes, there needs to be adequate testing, correction of deficiencies and reporting of resolution. If the objective is the use of an independent government team to check on the test programs already conducted by personnel in a shipyard, then the answer is no.

IT DEPENDS on what is cost effective. An independent team that doesn't duplicate shipyard testing because the expertise is not present in the shipyard makes sense and should be retained. Individual shipbuilding programs may have the expertise to conduct their own testing and don't need independent teams arriving to duplicate their efforts. Let the market decide the proper makeup of the test teams. Just guarantee that the system is adequately tested to perform its function.

SUMMARY

A great deal of emphasis was placed in the past on the need for the government to independently test and evaluate the work performed by contractors who built ships and systems to military standards and specifications. Acquisition reform seeks to eliminate those costly processes that add time and money but no additional value to procurements.

Do certifications still meet the "value-added" criterion?

The bottom line for the TYCOMs who are the customers is the delivery of a "WAR READY" ship.

It is the responsibility of ship acquisition managers to balance the needs of the fleet with the need to make procurements fit within very slim budgets and under cost caps.

Selection of a test and certification process that satisfies both sides of this equation requires continuous assessment of present programs and processes for improvements.

We've begun this process; commitment to real acquisition reform will see it though to fruition.
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