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THANK YOU FOR COMING TODAY. WE HAVE AN EXCELLENT PROGRAM
PLANNED AND 1 GUESS YOU ALL AGREE WITH THAT OR ELSE YOQOU
WOULDN"T BE HERE. AS I LOOK OVER THE PROGRAM AND THE LIST
OF SPEAKERS, I AM REMINDED OF A STORY OF AN ANCIENT CHINESE
WISEMAN. HE WAS NOTED FOR HIS WISDOM AND ABILITY TO SOLVE
PROBLEMS. ONE DAY THE MINISTER OF DEFENSE CAME TO HIM WITH

A PROBLEM.

"1 HAVE SIX MEN AND SIX ABACUSES ON THE GUNPOWDER
PROJECT, BUT MY SCHEDULE HAS SLIPPED AND 1 NEED ANOTHER
20 PERCENT INCREASE IN QUTPUT. COST OVERRUNS AND
CONGRESSTONAL CUTBACKS PREVENT ACQUISITION OF ANOTHER
MAN AND ABACUS. EVEN IF I COULD, ONE MAN WOULD NOT BE

ENOUGH AND TWO MEN WOULD BE TOO MUCH."

THE WISEMAN PONDERED THE PROBLEM FOR SEVERAL DAYS AND THEN

SUMMONED THE MINISTER OF DEFENSE.

"THE SOLUTION TO YOUR PROBLEM 1S SIMPLE. EACH OF YOUR
STAFF MUST GROW ANOTHER FINGER ON EACH HAND. THIS WILL
INCREASE YOUR OUTPUT EXACTLY 20% AND WILL SOLVE YOUR

PROBLEM".

THE MINISTER WAS ECSTATIC. HIS PROBLEM WAS SOLVED. HE
STARTED TO LEAVE, THOUGHT A MOMENT, AND LOOKED BACK AT THE

WISEMAN.



" 0 WISE ONE", HE SAID, "YOU HAVE TRULY GIVEN ME THE
SOLUTION TO MY PROBLEM, BUT . . . HOW DO T GET MY
PEOPLE TO GROW EXTRA FINGERS?"

THE WISE MAN PUFFED ON HIS PIPE.

"THAT 1S A GOOD QUESTION. BUT I ONLY MAKE THE POLICY
RECOMMENDATIONS. THE DETAILS OF EXECUTION ARE UP TO
you."

THAT'S WHAT THIS GROUP IS ALL ABOUT. WORKING TOGETHER TO
FIND REASONABLE WAYS TO IMPLEMENT PROGRAMS AND ACHIEVE
EFFECTIVE PERFORMANCE WITHIN THE FRAMEWORK OF SOMETIMES
QUESTIONABLE POLICY. FROM TIME TO TIME, IF WE ARE LUCKY, WE
CAN EVEN HELP SHAPE THE THINKING OF THE WISE POLICY MAKERS,
AND WHEN WE DO OUR JOB BECOMES EASIER AND THE RESULTS MORE

EFFECTIVE.

THE ELECTRONICS TEST EQUIPMENT DIVISION OF THE ADPA OWES
IT'S EXISTENCE TO A VERY WISE MAN INDEED. TO HIS EVERLASTING
CREDIT, HE WAS ALSO A VERY PRACTICAL MAN WHO PROFERRED
ADVICE AND COUNSEL FAR DIFFERENT FROM THE KIND ILLUSTRATED

BY THE CHINESE WISEMAN IN THE STORY.



FOR THOSE OF YOU WHO DON'T RECOGNIZE HIM BY THE PICTURE
BEHIND ME, OUR FOUNDER WAS JOHN FLUKE SR. . . WHO DIED IN
FEBRUARY OF THIS YEAR. HIS PASSING WAS A GREAT LOSS TO THE
ENTIRE TEST EQUIPMENT COMMUNITY . . . YET HIS FORESIGHT IN
MANY AREAS HAS PERPETUATED HIS SPIRIT AND PHILOSOPHIES 1IN

MANY DIFFERENT WAYS AND PLACES.

THIS MEETING TODAY AND THIS ORGANIZATION IS JUST ONE EXAMPLE
OF THAT HERITAGE. I BELIEVE IT IS AN EXCELLENT EXAMPLE OF
HIS LIFE'S WORK AND IS A CREDIT TO THE MEMORY OF A VERY

MEMORABLE CITIZEN.

THE EXECUTIVE COMMITTEE OF THE GROUP ASKED ME TO EXPRESS THE

RESPECT AND CONDOLENCES OF THE DIVISION TO THE JOHN FLUKE

CORPORATION.

I'D LIKE TO READ YOU THAT LETTER EXPRESSING THOSE THOUGHTS:



TO: JOHN FLUKE, JR.

DEAR MR. FLUKE:

I WAS HONORED IN THE MID 1970'S TO SERVE ON THE DoD BLUE
RIBBON ADVISORY PANEL FOR TEST EQUIPMENT CHAIRED BY JOHN
FLUKE. AS YOU PROBABLY KNOW, YOUR FATHER NOT ONLY SUCCESSFULLY
PRESIDED OVER THAT "AD HOC" STUDY, BUT BE BREATHED A LIFE

INTO IT THAT STILL EXISTS.

THE ELECTRONICS TEST EQUIPMENT (ETE) DIVISION OF THE AMERICAN
DEFENSE PREPAREDNESS ASSOCIATION (ADPA), A DIRECT DESCENDANT
OF THE FLUKE COMMITTEE, IS CONTINUING THE TEST EQUIPMENT

DIALOG BETWEEN INDUSTRY AND THE DoD.

THE ETE DIVISION EXECUTIVE BOARD HAS ASKED ME TO EXPRESS OUR
GREAT RESPECT AND ADMIRATION FOR YOUR FATHER AND APPRECIATION
FOR THE CONTRIBUTIONS HE MADE IN FOUNDING AND NOURISHING OUR
ORGANIZATION, A GROUP WHICH CONTINUES TO BENEFIT ALL THOSE

WHO PARTICIPATE IN IT.

THE ATTACHED BROCHURE DESCRIBING OUR ANNUAL PROGRAM REVIEW
IN MAY IS INDICATIVE OF THE CONTINUED INTEREST IN THE KIND

OF FORUM STARTED BY THE FLUKE COMMITTEE.

PLEASE ACCEPT FOR ALL OF YOUR FAMILY OUR CONDOLENCES ON HIS
PASSING AND OUR THANKS FOR SHARING HIM WITH US DURING HIS

VERY SPECIAL LIFETIME.

SINCERELY,

DUANE L. BOWANS



'WE RECEIVED THIS RESPONSE FROM JOHN FLUKE JR.

THANK YOoU VERY MUCH. PLEASE KEEP IN TOUCH ON THE
ETE/ADPA SUBJECT. . . . IT WAS VERY IMPORTANT TO JOHN,
SR. AND 1T 1S IMPORTANT TO ME.

JOHN FLUKE, JR.

NOW LET'S GET ON WITH THE WORK AT HAND. . . SIFTING OUR WAY
THROUGH THE. OPPORTUNITIES AT HAND, CAPITALIZING ON THEM, AND
MAKING THE POLICY MAKERS WONDER AT OUR GREAT ABILITY TO

EXECUTE THEIR GRAND PRONOUNCEMENTS.
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It is gratifying to see this turnout to discuss the important *
issues on your agenda for this symposium. Your agenda, and the over-
all theme of this Annual Review, are very timely. No prior admini-
stration has ever been more keenly aware of the key role which in-
dustry plays in providing for the readiness of our Armed Forces. Of N
course, the Congress is equally well aware, and in their role as
overseers they serve as another essential member of the team respon-
sible for our American Defense Preparedness.

Ever since this administration came into office, with its over-
whelming mandate to modernize and rebuild our Military Forces, we
have been striving to accomplish that objective within reasonable
budgetary constraints. But now, though Americans still want--and
must have a modern and strong defense, they are calling for a more
deliberate and even more cost-conscious effort.

Since we spend billions of tax dollars, the Department of De-
fense (DoD) receives a great deal of visibility from both the Con-
gress and the press; and that's as it should be. We must spend our
tax dollars wisely and be able to demonstrate that we are spending
wisely. Otherwise, we can't expect to maintain the congressional
and public support needed to carry out our rebuilding program which
is so vital to achieving and maintaining an adequate defense.

In recent months there has been considerable legislative
activity aimed at correcting a variety of problems involving the
management and execution of the Defense Acquisition Program. Some
of this activity deals with initiatives which the DoD has previously
undertaken, and some of it will require that we modify existing
procedures so that we can support not merely the letter of the law,
but the spirit of the law as well. In doing so, however, we must
avoid misapplication and the negative consequences of
overzealousness. Time will not permit an exhaustive or detailed
review of all these initiatives, but during the next few minutes I
would like to briefly discuss a few of them which ought to be of
interest to this group.

Congress is seeking to institutionalize and expand the ongoing
DoD efforts to curb abuse and avoid waste. A good example of this
involves the much publicized and sometimes distorted parts procure-
ment problem. In July of last year, Secretary Weinberger sent a
memo to the highest levels of management in the Services, the Office
of the Secretary of Defense, and the Defense Agencies in which he
outlined a program to, in his words"... ensure that we are not .
plagued with pricing abuses in the future...." .

That program includes incentives to increase competitive
bidding, reward employees who vigorously and successfully pursue ¥
cost savings, and discipline those who are found negligent in



implementing our procedures. Further, it requires that we obtain
refunds where appropriate, and continue to perform audits and
investigations focusing on the broad ramifications of spare parts
procurement including not only the prices, but also how spares are
controlled and used once they are in our inventory.

In August 1983, the Secretary issued another memo reaffirming
the 10-point program which he had outlined in July, and detailing a
number of specific actions to be taken. I will mention just a few
of them here.

e It is now mandatory that the DoD Parts Control Program be
used on all weapon system and equipment acquisitions. Most of you
are familiar with the parts control program which promotes use of
standard parts throughout a system acquisition cycle from
engineering design through production and even into modification.
This is accomplished through an engineering review of nonstandard
parts and recommendation of preferred standard item replacements.

-- We think that increased use of parts control will not
only optimize the use of standard parts with attendant
advantages in logistics support, but will also promote
competition for those standard parts thereby reducing
costs and minimizing sole source situations.

e Value Engineering is to be employed to investigate situa-
tions where the prices of spare parts appear to exceed their
intrinsic worth. Value engineering incentive clauses are to be
made mandatory for contracts over $25,000. This replaces the
old threshold of $100,000.

@ Breakout and competitive reprocurement of spare parts will
be given specific consideration during source selection; and
technical data is to be acquired to enable competitive repro-
curement of replenishment spares.

In March 1984 Secretary Weinberger expressed his support for
two new bills which were initiated in the House of Representatives,
HR 4842 and HR 5064. Though some of the details in these bills may
require further refinement, their thrust is to put into law the re-
quirements and procedures which the Secretary has previously
mandated by edict. Spares pricing, acquisition of technical data,
resolution of data rights issues, competition advocacy, and identi-
fication of actual manufacturers and subcontractors are covered by
these bills.

On the subject of technical data, I want you to know that we
are not indiscriminately grabbing everything in sight. We realize
that companies and individuals have legitimate rights to proprietary
data, but we must acquire data unencumbered by unnecessary proprie-



tary restrictions wherever possible; and in order to do this, we
must challenge proprietary data restrictions and have them deleted
where appropriate. But, why acquire the data at all? Why not buy
brand name "or equal"? Why not simply call out a particular man-
ufacturer's part number? These approaches have been tried before,
and they have led to the very abuses which we are seeking to
correct. We must enable the DoD to buy materiel in a competitive
marketplace with assurance of adequate quality, reliability and per-
formance. Only then can we hope to achieve the materiel readiness
which our Armed Forces need and deserve.

And that brings us to another issue of particular interest and
concern to this Electronic Test Equipment Division. If DoD espouses
the broadest possible use of commercial test equipment--and we do,
how can we permit an increase in the use of Military Specifications
(""Mil-Specs") for test equipment procurement? The answer is; we
will use Federal or Military specifications only in the absence of
suitable industry standards which can be used to ensure that the
products we need are procured in a competitive environment, and that
they are logistically supportable throughout their intended useful
life. .

As an Alternative to the use of military specifications, our
Defense Materiel Specifications and Standards Office (DMSSO) has
developed new procedures for use of Commercial Item Descriptions
(CIDs) for use in acquisition of commercial products. Under these
procedures it will be possible to encourage commercial product pro-
curement and yet permit government-only suppliers (i.e., those with-
out a marketed commercial product) to compete on an equal basis.
Where the risk of unacceptable products is low, the CID will be a
fairly simple statement of required salient characteristics. When
greater detail is needed to describe a generic commercial item in
order to assure the user of obtaining the type and quality product
required, an expanded CID will be developed. These expanded CIDs
will include salient requirements, applicable reference documents,
quality assurance provisions and packaging requirements. In effect,
such a CID will be tantamount to a tailored federal specification.

There are many ways to accomplish competitive procurement.
Each must be measured and tailored to the task at hand, and we
encourage such adaptation whenever it will serve the goal of
satisfying our requirements at the least possible life cycle cost.
The basic premise must be this. It is DoD policy that all goods and .
services shall be acquired on a competitive basis to the maximum g
extent practicable as a means for achieving economic, technical,
schedule and supportability benefits.

10



We need your help in meeting the challenges of tomorrow. From
my point of view, one of the greatest challenges will be to avoid
unnecessary proliferation while satisfying the need for state-of-
the-art technology. I sincerely hope that your working groups and
committees will, in the coming year, continue to develop ideas on
how to deal with this challenge. My staff will be happy to work

with you, and I will be personally interested in hearing those
ideas. Thank you.

11



LIEUTENANT GENERAL DONALD M, BABERS
DEPUTY COMMANDING GENERAL FOR MATERIEL READINESS
U.S. ARMY MATERIEL DEVELOPMEMT AND READINESS COMMAND

['M DELIGHTED TO BE HERE TO SHARE WITH YOU SOME OF THE TEST,
MEASUREMENT, AND DIAGNOSTIC CHALLENGES (TMDE) THE ARMY FACES
To THE YEAR 2000 AND BEYOND. FROM MY PERSPECTIVE AS THE
Army's Executive Director ForR TMDE, I'M REASONABLY CERTAIN
THAY MY COUNTERPARTS IN THE AIR FORCE AND NAVY SHARE MY
VIEW THAT TMDE WILL BE A CRUCIAL CONCERN FOR THE FORESEEABLE
FUTURE,

As MosT oF You kKNOW, DARCOM 1s RESPONSIBLE FOR EXECUTING THE
ARMY'S MATERIEL RESEARCH, DEVELOPMENT,‘ACQUISITION, AND
LOGISTICS SUPPORT PROGRAMS. WE ALSO EXECUTE A VERY LARGE
SECURITY ASSISTANCE PROGRAM FOR OUR FRIENDS AND ALLIES, AND
WE MANUFACTURE AND SUPPLY CONVENTIONAL AMMUNITION FOR ALL
SERVICES, IT'S A HUGE OPERATION AND I CAN TELL YOU THAT ITS

DAY-TO-DAY DEMANDS KEEP US VERY BUSY,.

As I'M SURE YOU ALSO KNOW, THE ARMY IS IN THE MIDST OF THE MOST
COMPREHENSIVE MODERNIZATION PROGRAM THAT THE ARMY HAS '
UNDERTAKEN SINCE WorLD WAR II, IT WILL YIELD MORE THAN 400
NEW ITEMS OF EQUIPMENT FOR OUR SOLDIERS, ALMOST ALL OF WHICH
WILL REQUIRE SOME KIND OF TEST, MEASUREMENT, AND DIAGNOSTIC .
EQUIPMENT. THE INCREASED COMPLEXITY AND SOPHISTICATION OF
MODERN WEAPONRY HAS PROMPTED THE NEED FOR TMDE APPLICATIONS

THAT WERE UNHEARD OF A FEW YEARS AGO,

13



AMONG THE ARMY’'S PRIME CHALLENGES IN FORCE MODERNIZATION ARE TO
FIND SOLUTIONS TO SYSTEMS TESTABILITY, KEEP UP WITH TEST
TECHNOLOGY, AND PROVIDE MODERN TMDE.

UNFORTUNATELY TODAY, SYSTEM TESTABILITY IS USUALLY CONSIDERED
AFTER THE PRIMARY SYSTEM FUNCTIONS ARE DESIGNED, USUALLY
THE ONLY TESTING POSSIBLE USING THIS APPROACH IS THAT WHICH
SHOWS ACCEPTABLE PERFORMANCE AS THE UNITS LEAVE THE ASSEMBLY
LINE. IF A FAILURE OCCURS THERE, A PRODUCER NEED ONLY REPLACE
A FAILED UNIT WITH A GOOD ONE TO BRING THE WEAPON SYSTEM TO
ACCEPTABLE CONDITION, HOWEVER, WHEN FAILURES OCCUR IN THE
FIELD, WE FIND THAT ISOLATION TO AN INDIVIDUAL COMPONENT
WITHIN THE FULL SYSTEM IS OFTEN A COMPLEX AND DIFFICULT TASK.
'CURRENT SYSTEM AND TEST DESIGN OFTEN RESULTS IN HIGH AMBIGUITY

LEVELS FOR FAULT ISOLATION AND MANY TIMES THE ONLY PRACTICAL

SOLUTION IS "SWAPPING OUT” COMPONENTS WHICH ARE USUALLY NOT

READILY AVAILABLE IN THE FIELD,

A T e =

MOREOVER, AFTER WE ARE ABLE TO RETURN A SYSTEM TO OPERATION, WE

USUALLY HAVE AMIX OF GOOD AND BAD ITEMS LEFT OVER WHICH REQUIRE

—— —— = A R R R g A T ——

FURTHER TESTING TO MAKE SURE WE SEND ONLY FAILED ITEMS TO THE

- .

REAR ECHELONS FOR REPAIR., I'M SURE YOU CAN APPRECIATE WHAT

EFFECT THIS HAS ON OUR LOGISTICS PIPELINE,

e
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AN EXAMPLE OF THIS CONDITION BECAME EVIDENT BACK IN 1980, WHEN,
TO CORRECT THE INABILITY OF THE [HAWK TO FAULT ISOLATE
ACCURATELY TO THE PCB LEVEL, WE INTRODUCED THE AUTOMATIC
GETS 1000 As A SCREENER, MWITHIN 2 YEARS, THE OPERATIONAL

READINESS RATE FOR THE IHAWK 1MPROVED BY 13 PERCENT; THE

“NO EVIDENCE OF FAILURE" RETURNS TO THE DEPOT WENT FROM
41 PERCENT TO LESS THAN 10 PERCENT; AND THE COST OF PIPELINE
SPARES WAS REDUCED BY $450,000, DuE TO THIS SUCCESS, OUR
PM-TMDE AT FT1. MONMOUTH IS TAKING ACTION TO ACQUIRE A GENERAL
PURPOSE ATE SCREENER FOR USE AT FIELD MAINTENANCE ACTIVITIES

(INTERMEDIATE FORWARD AREA) .

FALSE ALARM AND RETEST "0K” RATES OF UPWARDS TO 40 PERCENT OR MORE
ARE ALSO NOT UNCOMMON IN MANY CURRENT SYSTEMS, FOR EXAMPLE,
RECENT ANALYSIS INVOLVING OUR CH-5L HELICOPTER HAS SHOWN THAT
TROUBLE SHOOTING CONSUMES 50 PERCENT OR MORE OF THE TOTAL
MANHOURS SPENT FOR REPAIR, THESE FIGURES SUGGEST THERE IS A
LARGE POTENTIAL RETURN ON INVESTMENT (ROI) IN IMPROVED
TESTABILITY AND FAULT ISOLATION PROCEDURES - - FROM A SYSTEMS
APPROACH - - INVOLVING BOTH THE WEAPONS DESIGNER AND
TESTABILITY ENGINEER WORKING TOGETHER FROM THE VERY BEGINNING.
IN SHORT, WE ARE LOOKING FOR A DESIGN TEAM EFFORT TO COME UP
WITH TOOLS TO IDENTIFY SYSTEM TESTABILITY IMPROVEMENTS,
BuiLT-IN-TEST/BuiLT-IN-TEST EquipMeNT (BIT/BITE) SHORTCOMINGS,

i85



AND DEVELOP CHANGES TO REDUCE MEANTIME TO REPAIR,

ANOTHER TOPIC I'D LIKE TO DISCUSS IS THE EXTREMELY HIGH COST OF
DEVELOPING A MYRIAD OF TEST PROGRAM SETS (TPS), I KNOW THAT
THE ARMY SIMPLY CANNOT AFFORD THE MILLIONS OF DOLLARS IT
TAKES To DEVELOP TPS’s, WE NEED TO LOOK AT ALL POSSIBLE WAYS
TO CONTROL THIS PROBLEM. I’'M CURRENTLY HAVING MY PEOPLE LOOK
AT THE POSSIBILITY OF REDUCING THE NUMBERS OF [PS BY ALLOWING
TIME FOR THE OPERATIONAL BURN-IN OF THE SYSTEMS WE FIELD.

THE CONCEPT IS SIMPLY TO PROVIDE FOR CONTRACTOR SUPPORT FOR,
SAY, 2 TO 3 YEARS, AND TO ACCURATELY DETERMINE WHAT FAILS

AND WHAT CAN SUCCESSFULLY BE SUPPORTED IN THE FIELD, THIS
APPROACH HAS THE POTENTIAL TO ELIMINATE A LOT OF GUESSWORK

OR TESTING - - MAINLY BECAUSE WE WILL KNOW HOW AND WHAT TO
TEST, HOPEFULLY, UNDER THIS PROGRAM WE WILL END UP DEVELOPING
ONLY THoSeE TPS’s anND THE TMDE DEFINITELY NEEDED FOR FIELD

READINESS OF WEAPON SYSTEMS,

ONE OTHER PROMISING AREA WE SEE THAT COULD SOLVE ARMY-WIDE PROBLEMS
IN TPS GENERATION TIME AND COST IS TO WORK HAND AND GLOVE WITH
COMPUTER AIDED DESIGN (CAD), COMPUTER AIDED MANUFACTURING (CAM),
AND COMPUTER AIDED TEST (CAT), WE SEE AN IDEAL MARRIAGE OF
DESIGN DATA BASES HERE LEADING TO THE FACTORY OF THE FUTURE
AND THE ULTIMATE IN DESIGN FOR TESTABILITY,

16



ONE CHALLENGE | OFFER TO INDUSTRY IS TO CONTINUALLY MAKE THE
SERVICES AWARE OF YOUR CAPABILITIES, ACCOMPLISHMENTS, AND
IMPROVEMENTS, ONLY TO THE EXTENT THAT YOUR ADVANCES IN
TECHNOLOGY ARE KNOWN TO US CAN WE KEEP OUR SYSTEMS UP TO
MAXTMUM CAPABILITY.,

FOR THE MOST PART, INDUSTRY CAN BE PROUD OF THE MODERN TMDE oN
THE MARKET TODAY. THE GOAL NOW AND FOR THE REMAINDER OF THE
80's 1s TO BUY QUALITY TMDE AT ECONOMIC RATES AND SUCCESSFULLY
DELIVER IT AND THE SUPPORT SYSTEM BEHIND IT.

FOR THE ARMY, THE CHALLENGE THAT THIS PRESENTS IS EASIER SAID THAN
DONE, THE ARMY MUST MAINTAIN ITS DAY-TO-DAY READINESS -- ITS
ABILITY TO WAGE WAR —- AND MODERNIZE AT THE SAME TIME. SAID
ANOTHER WAY: WE MUST LEARN TO "MANAGE CHANGE" WHILE
EFFECTIVELY MAINTAINING A CREDIBLE FIGHTING FORCE. ALL OF
THIS, BY ECONOMIC NECESSITY, MUST BE ACCOMPLISHED ON TIME AND
WITHIN COST,

THERE 1S A FUNDAMENTAL FACT THAT DRIVES ALL THAT WE DO IN
MODERNIZATION, AND THAT IS THE ARMY IS JUST PLAIN SHORT
EQUIPMENT., BUT SINCE WE WILL PROBABLY NEVER MATCH OUR
POTENTIAL ENEMY QUANTITATIVELY, IT SEEMS OBVIOUS THAT WE SHOULD
RETAIN OUR QUALITATIVE EDGE.

17



THIS STRATEGY, HOWEVER, BRINGS WITH IT A "RIPPLE” EFFECT, BECAUSE
SOME OLD EQUIPMENT WILL BE REMOVED FROM OUR INVENTORY, WHILE
OTHER ITEMS WILL BE REDISTRIBUTED., AsS THE ARMY'S HIGH PRIORITY
UNITS (FIRST TO FIGHT) GET THEIR NEW GEAR, THE DISPLACED
EQUIPMENT MUST BE REFURBISHED AND PASSED ON TO A LOWER PRIORTIY

UNIT,

FOR EXAMPLE, THROUGH Our TMDE MopernizaTion (TMOD) PROGRAM, THREE
"OFF-THE-SHELF " OSCILLOSCOPES WILL DISPLACE SOME 90 MAKES AND
MODELS WHICH IN TURN WILL FILL VOIDS THROUGHOUT THE ARMY,

OUR RESERVES AND NATIONAL GUARD, THE LOGISTICS IMPACT IS
EVIDENT - WE MUST SUPPORT ALL THE SYSTEMS CONCURRENTLY., IN
EACH CASE "“MODERNIZATION” IS OCCURRING AND THE MANAGEMENT

CHALLENGES ARE SIMILAR,

THE PROCESS THAT | HAVE DESCRIBED IS BY NO MEANS SIMPLE, You
NEED ONLY PAUSE FOR A MOMENT AND THINK ABOUT WHAT HAS TO HAPPEN
IN THE GAINING AND RECEIVING UNITS TO APPRECIATE THE COMPLEXITY
REQUIRED TO MAKE THE PROCESS FLOW SMOOTHLY, IT IS A PROCESS
THAT MUST YIELD THE EQUIPMENT, THE TRAINED PEOPLE, AND THE
LOGISTICS REQUIRED ON A CAREFULLY TIMED BASIS FOR BOTH THE NEW
AND DISPLACED TMDE. DARCOM, THROUGH OUR PRODUCT MANAGER (PM)-
ror TMDE MoperN1zATION AT ForT MonMouTH, NJ, Is RESPONSIBLE
FOR SEVERAL ELEMENTS IN THIS EQUATION AND WE KNOW HOW CRITICAL

IT IS TO DELIVER WHAT IS EXPECTED OF US, ACCORDINGLY, WE



ARE MIXING PROVEN, TIME-TESTED METHODS WITH NEW APPROACHES,
WE WANT TO RETAIN THE BEST OF THE PAST AS WE SEEK

REFINEMENTS AND IMPROVEMENTS FOR THE FUTUREI

AS MUCH OF WHAT | HAVE BEEN TALKING ABOUT TODAY INVOLVES
NONDEVELOPMENT OR COMMERCIAL ITEMS WHICH WE HAVE LABELED
“NDI,” I wouLD LIKE TO SHARE WITH YOU SOME OF MY THOUGHTS

ON THAT CONCEPT.

To BEGIN WITH, WE HAVE STUDIED THIS AREA IN CONSIDERABLE DETAIL;
WE FEEL THAT THE TRADITIONAL R&D APPROACH MUST BE STREAMLINED
AND, IN SOME CASES, ELIMINATED TO ALLOW AFFORDABLE AND TIMELY
ACQUISITION AND FIELDING OF TMDE THAT SATISFIES THE USER'S

REQUIREMENTS.,

FORTUNATELY FOR US, WE HAVE VIABLE ALTERNATIVES, IN MANY AREAS,
THIS COUNTRY 1S BLESSED WITH AN INDUSTRIAL BASE UNPARALLELED
IN ITS DIVERSITY, INNOVATION, AND POTENTIAL. THERE'S EXCELLENT
TMDE IN THE MARKETPLACE AND WE'RE CONVINCED WE CAN USE A GREAT
DEAL OF IT AS IS OR WITH MINOR MODIFICATION, EVEN IN A COMBAT

ENVIRONMENTI

We see NDI AS A MAJOR ELEMENT OF THE FUTURE FOR THE ACQUISITION

COMMUNITY., ND! DOESN'T OFFER SOLUTIONS TO ALL OUR NEEDS il

A

| DON'T FORESEE THE ARMY ABANDONING THE NORMAL ACQUISITION
PROCESS FOR COMBAT MATERIEL LIKE ARTILLERY, TANKS, AND MISSILES,
YET, WE DO SEE THE NEED TO STREAMLINE THAT PROCESS TOO AND FOR

19



THE SAME REASONS.

IF WE CAN'T FIND WHAT WE WANT OFF-THE-SHELF, THAT DOESN'T MEAN WE
HAVE TO IMMEDIATELY JUMP OFF ON AN R&D PROGRAM, WE CAN CONSIDER
MODIFYING NDI, BUT WITH A GOAL OF MINIMAL CHANGE, [HE FIRST
STAGES OF MODIFICATIONS COULD BE MINOR AND CAN BE SUPPLIED BY
THE CONTRACTOR MERELY AS PRODUCTION OPTIONS...SUCH AS “PAINT

IT GREEN.”

THE SECOND STAGE OF MODIFICATIONS WOULD COME UNDER THE HEADINGS OF:
REINFORCE, WATERPROOF, SHOCK MOUNT, PACKAGE, OR OTHERWISE
MODIFY TO ENHANCE OPERATION UNDER FIELD CONDITIONS. THE
DESIGN CHANGES TO ACCOMPLISH THIS SHOULD BE STRAIGHTFORWARD,
REQUIRING LITTLE R&D EFFORT AND MINIMAL TESTING,

THE NEXT STAGE COULD BE TERMED "MILITARIZATION,” HERE, WE'RE GETTING
INTO ACTUAL ENHANCEMENT OF CAPABILITIES WHICH MAY REQUIRE MORE

SUBSTANTIAL R&D EFFORTS,

BEYOND THIS STAGE, WE ARE ESSENTIALLY TALKING ABOUT DEVELOPMENTAL
PROGRAMS WITH VARYING DEGREES OF STANDARD COMPONENTS. EVEN
A FULL-SCALE DEVELOPMENTAL PROGRAM USES SOME DEGREE OF STANDARD
PARTS OR COMPONENTS. OUR ACQUISITION POLICY ENCOURAGES A
FLEXIBLE APPROACH TO THE ACQUISITION PROCESS. ESSENTIALLY
THAT. MEANS, “FIND THE OPTIMUM POINT ON THE ACQUISITION SPECTRUM
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THAT PROVIDES THE QUICKEST AND MOST ECONOMICAL WAY TO MEET
THE REQUIREMENT,”

WiTH NDI, THE ARMY BECOMES AN IMPORTANT CUSTOMER IN THE COMMERICAL
TMDE MARKET, AND CAN BEGIN TO INFLUENCE THE DIRECTION AND
TRENDS OF COMMERCIAL DEVELOPMENT, WHICH WILL FACILITATE
FURTHER NDI AcauisiTions, NDI OFFERS THE OPPORTUNITY TO
FIELD SOMETHING "GOOD ENOUGH"” TODAY, AS OPPOSED TO A
SPECIALLY DESIGNED ITEM OF TMDE WHICH COMES TOO LATE.

OF COURSE, NONDEVELOPMENT TMDE WILL HAVE TO BE SUPPORTED, AND
OUR SUPPORT STRUCTURE MUST BE DESIGNED TO FIT THE SUPPORT
REQUIREMENTS OF EACH ITEM AND ITS PLANNED USAGE, ITEMS TO
BE USED IN A BENIGN NON-COMBAT ENVIRONMENT HAVE SUPPORT
REQUIREMENTS FAR LESS CRITICAL THAN THOSE TO BE USED IN THE

COMBAT ZONE.

ANOTHER CONCERN IS AVAILABILITY. We HAVE To seLEcT NDI THAT
REPRESENTS CURRENT TECHNOLOGY AND WILL BE AVAILABLE TO US,
WITHOUT MODIFICATION, FOR THE INTENDED LIFE CYCLE., WE DON'T
WANT TO SELECT A SPECIFIC MODEL OF EQUIPMENT ONLY TO LATER
FIND THAT THE VENDOR INTENDS TO DISCONTINUE THAT ITEM, WE

!

EITHER END UP WITH AN "ORPHAN,” OR ELSE KEEP BUYING THE ''NEW,
IMPROVED"” MODEL, RESULTING IN A PROLIFERATION OF MAKES AND
MODELS IN THE INVENTORY, THE ARMY PRESENTLY HAS sore 5000

MAKES AND MODELS OF TMDE.
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MY FINAL CONCERN BRINGS ME BACK TO TESTING; ONE OF THE POTENTIAL

ADVANTAGES OF MDI 1S REDUCTION IN TESTING RESOURCES AND TIME.
AFTER ALL, WE'RE LOOKING AT ITEMS THAT ALREADY HAVE A PROVEN
TRACK RECORD, BUT IN THE CASE OF COMMERCIAL EQUIPMENT, WE
CAN'T COUNT ON USING IT IN COMBAT SCENARlos; NOTWITHSTANDING
ITS COMMERCIAL ACCEPTABILITY, WITHOUT SOME REAL WORLD, USER-
ORIENTED TESTS FOR COMBAT SUITABILITY, THIS WE'LL DO, WHEN

NECESSARY,

Tue keY TO ourR NDI STRATEGY WILIL. BE THE MARKET SURVEY, A MARKET

Upron

SURVEY CAN RANGE FROM A SIMPLE REVIEW OF CATALOGS ALL THE WAY
TO ELABORATE SAMPLE TESTING, IN ORDER TO DO THE JOB RIGHT,
WE'LL NEED INDUSTRY'S HELP. WE WILL BEGIN TO STAFF OUR
REQUIREMENTS WITH INDUSTRY, THE INDUSTRY REVIEW OF OUR
REQUIREMENT DOCUMENTS SHOULD HELP US SETTLE ON WHAT IS
TECHNICALLY FEASIBLE AND ANSWER THE TOUGH QUESTION OF

"HOW MUCH IS ENOUGH?"

COMPLETION OF A THOROUGH MARKET SURVEY, WE SHOULD BE READY TO
MAKE RATIONAL NDI DECISIONS. WHEN WE DECIDE TO GO THE MDI
ROUTE, WE WILL CONDUCT AN IN-PROCEss REVIEW (IPR) To APPROVE
THE ACQUISITION STRATEGY, FROM THIS POINT, THERE ARE MANY
OPTIONS FOR EXECUTING AN NDI ACQUISITION STRATEGY,

22



WE STILL HAVE A FEW SNAGS TO WORK OUT -- SUCH AS WHAT DO WE DO
ABOUT THE ELIMINATION OF DOD's ABILITY TO REQUIRE COMMERCIAL
MARKET ACCEPTABILITY FROM SMALL BUSINESSES RESPONDING TO
COMMERCIAL ITEM DESCRIPTIONS (CID's) -- AND oTHER CONGRESSIONAL
LEGISLATION, LIKE PuBLic LAw 98-212, COVERING COMMERCIALITY
THAT IMPACTS ON THIS CONCEPT, BUT BE ASSURED THAT FOR THE ARMY,
NDI IS A PERMANENT OPTION IN OUR OVERALL ACQUISITION STRATEGY,

THESE, THEN, ARE SOME PRIME AREAS IN WHICH THE ARMY AND DARCOM ARrE
STRIVING TO IMPROVE THE READINESS OF MATERIEL IN THE HANDS OF
OUR SOLDIERS. ONE OF THE KEYS TO READINESS 1S QUALITY TMDE,
WITHOUT WHICH OUR MODERN WEAPONS AND EQUIPMENT CANNOT
FUNCTION -- CERTAINLY NOT ON THE BATTLEFIELD OF THE LATE
20TH CENTURY,

[ KNOW THAT MANY OF THE PROBLEMS THAT THE ARMY HAS IN TMDE ARE
SHARED BY OUR FRIENDS IN THE AIR FORCE AND THE Navy, I
BELIEVE THAT SOLUTIONS TO MORE THAN A FEW OF THESE PROBLEMS
ARE CAPABLE OF BEING WORKED OUT DURING THIS REVIEW, BECAUSE
OUR PARTNERS IN INDUSTRY CAN ALWAYS BE COUNTED ON TO DELIVER

WHEN IT COMES TO QUALITY AND INNOVATION;

You HAVE A FORMIDABLE LINEUP OF SPEAKERS, MANAGERS, AND ADMINISTRATORS

HERE, AS WELL AS A SOLID AGENDA THAT ADDRESSES THE HARD
1sSues IN TMDE., THE INFORMATION, DIALOGUE, AND RECOMMENDATIONS
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THAT RESULT FROM THIS FORUM SHOULD HAVE A SIGNIFICANT
IMPACT UPON THE WAY THE DEPARTMENT oF Derense (DOD) Buvs,
SUPPORTS, AND PLANS FOR TMDE--TODAY AND TOMORROW.

THE READINESS OF OUR MILITARY FORCES DEPENDS UPON SYSTEM
AVAILABILITY--WHICH IS WHAT OoUR TMDE PROGRAMS ARE ALL ABOUT.
LET'S EACH OF US DO OUR PART TO ENSURE THAT OUR SOLDIERS,

SAILORS, AND AIRMEN HAVE THE TOOLS THEY NEED TO HELP KEEP
AMERICA STRONG,

THANK YOU VERY MUCH.

###
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*3%3% NOTE *HEE

IF THE AUDIENCE ASKS ABOUT PL 98-212 CHANGES, RECOMMEND QUESTION
BE REFERRED TO MARY ANN GitLeece, DepuTy UNDER SECRETARY
FOR DEFENSE FOR AcQuiSITION MANAGEMENT, WHO IS ALSO A

GUEST SPEA KER..'
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Commo. R.O. Simon
Deputy Commander C”I Systems & Technology Directorate
Naval Electronic Systems Command

Measurement Challenges for Emerging Technology

Good morning- its a privilege to be here this morning. Admiral Grich, BHead
of the Navelex Life Cycle Engineering and Platform Integration Directorate,
was originally scheduled but asked me to pinch hit when he ran into a
schedule conflict.

My reponsibilities in Navelex are quite different from Admiral Grich's. I
am responsible for the functioning of the Command, Control, Communications
and Intelligence Systems and Technology Directorate. Reporting directly to

me are three group leaders (two SESs and one Navy Captain with a PhD in
Physics) One of my groups is charged with the systems design of new Command,
Control, and Communications systems. A second group 1is charged with

participating in fleet exercises and determining the future needs of the
Battle Groups and Task Forces. My third Group( headed by a Navy Captain) is
charged with maintaining a technology base from which our new system options
are derived.

Therefore, as you can see, I am primarily interested in the future Navy.
However, as a Naval officer with three previous commands (one ashore and two
at sea), improving the workings of today's Navy is important to me.

This morning I would like to discuss the broad areas of Research and
Development we at Navelex are pursuing, and also provide some specific
examples of projects nearing transition to acquisition that call for new

measurement challenges for these emerging Technologies. Navy systems
entering the fleet, or planned for the future, represent the leading edge of
technological advancement. Such areas as fiber optics, lasers, millimeter:

waves, and Very High Speed Integrated Circuits will be an essential part of
the future Navy, and are indeed, finding their way into systems now being
deployed or planned . These current and future systems present an
increasing challenge to the electronic test equipment industry to provide
the measurement capabilities necessary for installation, checkout, and
repair. I see a strong and continuous role for the producers of commercial
equipment to provide the instruments tomorrow's Navy will require. We were
an early supporter of the Fluke Committee's objective of greater military
utilization of commercially available equipment and continue to support this
concept. 95% of the general purpose instruments that we buy are commercial
off-the-shelf. The reasons are obvious: Typically we can get a better
product, in 1less time, and at lower cost than what is generally achievable
through independent development. This is possible because we share the same
interests as your commercial customers in desiring rugged construction, high
performance, reliable operation, at reasonable cost. The commercial market
has a way of shaking these things out...

The Navy, as well as the other services, does have peculiar interests and
needs and we seek to have these needs considered by the industry during the
cycle of commercial development. There are many outstanding examples of
where the Navy has been able to influence commercial development to our
mutual benefit. Developments in oscilloscopes, electronic counters, signal
generators, spectrum analyzers, and function generators are good examples.
We are pleased with the trend towards rugged, field service type
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construction, recessed or "clean" front panels, user friendly controls with
built-in microprocessors, IEEE Bus interfacing, and extended calibration
intervals. I think we expect this partnership to continue as we move into
the dynamic new technologies of the 80's and 90's.

Where do I see the future Navy headed ? What requirements does the future
hold for electronic test equipment ? The seagoing navy will have more and
more complex systems aboard ships. Due to economic conditions and space
limitations we cannot add additional personnel to provide support for these
additional systems and functions. We can only build better hardware or
improve the efficiency of our technical support. To put things in the
perspective of System's design , there are various methods available to
improve the reliability of the product; but no matter how much redundancy,
component selection, or design debugging is used, all physical things fall
under Murphy's Law and the system in time will fail. When this failure does
occur, the speed of the repair will depend on the skills and experience of
the technician and the capabilities of his test equipment. Although we are
developing additional tools to help in doing maintenance tasks (such as
improved fault isolation algorithms within the prime system) there will
always be a need for both technician and test equipment. The future in the
test equipment world lies in the principle that in the man/machine interface
one cannot replace the other. We hope the trend is towards the machine
serving man and not man serving the machine. Let's look at the youth of
today who will be our next generation of technician. Machines have been a
basic building block in their development; they have wused them to play
games, used them as learning aids 1in school and use them to do their
homework. They have grown up with machines and in the process have become
familiar and ,in many ways, dependent on them. The new test instrumentation
that is being developed should take advantage of this background and
separate those tasks that are most suited for a machine from those that are
best handled by a man.

It is safe to say our new generation of computer 1literate technician does
not share our early fears of being replaced by a machine, instead he or she
looks at them as part of the collection of tools necessary to do a Jjob .
This new perception, coupled with our goal to improve the productivity of
the shipboard technician, suggests a trend towards more automation in the
field environment. The IEEE interface bus, that is now common in our test
equipment, is a step in that direction. Although only a hardware standard,
it makes it easier to use general purpose test equipment in an automatic
test mode. What we now lack and hope industry will take the 1lead in
developing,is a software standard to compliment the existing hardware
standard . This standard operating system would allow a user that does low
volume testing, such as the Navy, the flexibility of configuring and
reconfiguring his test system to do a particular task. We believe the first
step 1in developing such a standard operating system is the "Reconfigurable
On-Line ATE Information Distribution System " ROLAIDS for short. This
approach is to build the resource description into the test instrument
instead of the test program set. Each instrument has a built in standard
vocabulary for communicating with different instruments on the Bus and tells

the Controller what it is and what it can do. We need vyour help in
implementing ROLAIDS or an equivalent standard software interface. The Navy
buys similar instruments from many vendors. These are not necessarily Bus

compatible and the technicians at sea do not have the ability or time to
figure out the interface problems.
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With a move towards interconnecting test equipment in a Bus architecture we
must be aware of the military nuclear hardening requirements that may be
imposed on our test system. As stand-alone units, the Electromagnetic Pulse
“( EMP ) threat probably isn't that important since damage would be limited
to the test devices themselves . As we move into the era of modular ATE
systems where we interconnect general purpose test equipment into the prime
system, commercial unhardened electronic test equipment could interfere with
the operation of the prime equipment. More emphasis and priority must be
given to hardening this potential weak link of the prime system chain to
insure the survivability of mission essential functions.

Let us now look at some of the hew hardware technologies that will be part
of the Navy's future .

I earlier mentioned the impact of bus architecture in making it easier to
configure special automatic test systems in the operational environment
using general purpose test equipment. Bus architectures will also be
important to improving prime systems.

NAVELEX is pursuing a major new effort to provide new ship construction with
communication systems wusing the bus architecture. This is a radical
departure from the past that will allow the fleet to more efficiently use
its communications assets as a total system rather +than a collection of
stand-alone communications equipments. The system is called Integrated
Communications Systems (ICS) and Shipboard Communications Network (SCAN) and
was designed by exterior communications systems planners with contractor
support. It is intended for installation on the new destroyer, DDG-51.

I mention this system engineered radio room because it provides new
opportunities for improving the efficiency with which we can maintain and
monitor such systems. The ICS will have designed in automatic monitoring
using commercial products such a spectrum analyzers. Also, we are
investigating techniques for doing fault isolation on the bus since we have
access to the input/output ports of all the communications equipments
comprising the communications system. Regarding this latter concept, there
may be opportunities for new test instruments. We have not identified all
fault isolating equipment yet, but commercial equipment support will be
sought.

In other areas of new technology we will exploit the full frequency spectrum
from 30-110 Gigahertz within the next 10 to 15 years. We now have several
classified systems on board surface and subsurface platforms and within the
next several years will see the introduction of the satellite communication
system MILSTAR. MILSTAR will require test equipment that works above 40
Gigahertz to make the standard kinds of transmitter measurements such as

power in and out, voltage, current, VSWR etc.-- equipment that will have to
‘be operated at sea by our technicians. If all goes as planned, MILSTAR
‘terminals will be installed by all three services, and will be wused on

ships, submarines, planes, and ground vehicles.

Beyond the near term plans, we are. pursuing the development of broadband
transmitters and receivers operating from 70-110 Gigahertz. We anticipate
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testing modules that, in all likelihood, will be integrated «circuits with
some form of built-in digital feedback circuit in a single non-repairable
package that will need to be tested as a single unit. Also, we expect to
use transmitters producing hundreds of watts of cw power and likely using
cryogenically cooled magnets (Gyrotron Traveling Wave Tubes).

Will the instruments be ready to help us support our new millimeter wave
systems?

An even more demanding problem will be the support of electro-optic and
laser systems on submarines and ships. Near term planning within the Navy
anticipates the introduction of passive infra-red search and track systems
within the next five years. A wide variety of systems are contemplated
using fiber optics-- not only for the obvious application of data and signal
bussing within the platform and system (such as the Submarine Advanced
Combat System) -- but also for wunique applications such as distributed
underwater sensors and wideband delay lines for improved radar moving target
indicators. For the 1long term we are very much interested in blue laser
submarine communications and very low loss fiber optic cables that require
new field use lasers, operating at different spectral lines.

What are some of the support problems we foresee? How can we provide a
minimum number of laser testers and cover a half-dozen spectral 1lines from
the wultra violet to the infrared ? Can the maintenance be performed at the
operational 1level by our navy technicians without undue personnel
hazards(ie. eye damage) ? Will we have calibration standards to provide
the necessary traceability?

Another dynamic technology that is exploding is VHSIC (Very high speed
Integrated Circuits). I fully expect to see some VHSIC hardware in the
fleet by 1988. VHSIC enjoys high visibility in NAVELEX since several of my
directorate staff comprise the Navy VHSIC manager's office. While VHSIC
will offer orders of magnitude improvement in signal throughput for many
types of signal processors used in Electronic Warfare, Communications, and
Surveillance Systems, it could cause a maintenance nightmare for the fleet.

Consider the characteristics of a Phase I VHSIC chip ( 1.25 micron feature
sizes ) . The anticipated circuit clocking speed is 25 Megahertz. Each
chip contains logic equivalent to 20,000 to 30,000 gates. A module will

contain 6-10 VHSIC chips plus assorted "glue" chips and have input-output
clocking speeds from 6-25 Megahertz. Will there be a card tester or field
maintenance equipment to help our technicians? Will there be factory
acceptance test equipment to help the system manufacturer? Will there be a
chip tester to aid the device manufacturer?

And beyond VHSIC Phase I, we are embarking on Phase II which promises 0.5
micron feature sizes and could be introduced into the fleet in the early
1990's. Clock speeds will quadruple to 100 megahertz. Gate equivalent chip
density will rise to hundreds ‘of thousands of gates per chip, yet the module
may still contain the same number of chips!

I feel that if we are +to maintain VHSIC configured systems at the
operational 1level, including fault isolation and replacement of chips on
circuit boards, we will need all the skills and innovation that all of us
possess. This is a most challenging task!
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‘Within these brief remarks I have tried to provide a broad brush of where
the Research and Development effort of Navelex is going and to offer some
specific examples of projects now transitioning into the fleet. Hopefully
.this may provide your community some idea of where we need your measurement
and testing support so that as a team we can move forward into the new and
very challenging era of Command, Control, Communications and Intelligence
requiring vastly improved data handling capabilities.

Thank you very much.
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Eugene F. Fallon,Manager Govermment Affairs
GenRad, Inc.

Welcome to the Acquisition Section's portion of this year's Program Review.

Those of you who attended last year's session will recall that onme of our
speakers, Walter White of Fort Monmouth, spoke on "Simplified Acquisition
Techniques'. Walter speculated on ways to reduce time and paperwork in the
procurement process by making use of the on-line computer resources of both
the procurement agency and the suppliers.

I am pleased to inform you that the proposal has now moved forward, and
that the General Services Administration together with several suppliers are
actively testing a program of automated procurement. Our first speaker will
describe the program and tell us of the results of this test.

Our speaker was also with us last year. As Special Assistant to the
Administrator of GSA he described Multiple Award Schedule changes. Today, as
Acting Assistant Administrator for Federal Supply Service, he is in a position
to implement significant changes in the procurement process.

Ladies and Gentlemen, our first speaker, Mr. Donald C.J. Gray.

AUTOMATED PROCUREMENT SYSTEM

Donald C.J. Gray, Acting Assistant
Administrative Federal Supply & Service
General Services Administration

Chairman's Summary:

Mr. Gray began his remarks by reviewing current changes at the General
Services Administration designed to achieve a world class reputation. The
Federal Supply & Service Section 1s now being operated as a profit making
corporation with marketing personnel handling customer affairs and controllers
handling financial matters.

The FSS currently has eight supply facilities and 52 self-service stores
handling over a billion dollars in sales yearly. Growth is predicted at 207%
per year over the next three years. There are currently 6,000 Multiple Award
Contracts resulting in anticipated sales of $2.3 billion 1984.

Starting in October 1983 the GSA began to design an automated procurement
system. The system was recently tested through the cooperation of several
suppliers including Hewlett-Packard, IBM and Ballantine Laboratories, as well
as procurement agencies at Ft. Monmouth and NAVELEX. Essentially, all com-
munications of the automated procurement system are handled by electronic mail
thus saving time and money. In one experiment a complete procurement from
solicitation to issuance of a contract was handled in just 18 minutes.

Mr. Katzman of Ballantine Laboratories, commented that the equipment
required to participate in the automated procurement system costs less than
$2,000 including software, and that no special skills were required on the part
of the participants.



The following is a summary of the current and proposed automated pro-

.curement system:

CURRENT
GSA mails to Commerce Business Daily
the Synopsis Notice of Intent to
Solicit -

GSA mials Solicitation to interest
vendors

Vendors return offer, filling in data
where required

Negotiate for best terms and conditions
GSA makes Award and mails contract

GSA publishes and distributes Schedules
of accepted contracts to Agencies

Agencies select item and order direct
from vendor

Vendors ship merchandise and mail
invoices to Agencies

Vendors report dollar value ordered
by generic item only: no model number,
quantity or Agency data

PROPOSED

GSA transmits to Commerce Business
Daily the Synopsis Notice of Intent
to Solicit

GSA transmits Notice of Solicitation
availability so interest vendors can
access it electronically

Vendors respond electronically to
"Fill-in" prompts.

Negotiate for best terms and conditions

GSA mékes Award and notifies vendor
electronically

GSA loads accepted contracts to file
with matrix of characteristics and
prices for each model

Agencies select item and transmit a
standard purchase order electronically

Vendors ship merchandise and electroni-
cally transmit invoices, using a
standardized format

GSA electronically receives copies of
orders into a marketing file
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Eugene ¥. Fallon,
GenRad, Inc.

Another topic discussed at last year's Program Review was "Life Cycle
Costing'". This subject, which is an attempt to determine True Cost of Ownership
versus Initial Procurement Price, has been a topic of interest for several years.
Its implementation has been delayed due to the difficutly in fairly determining =
and weighing the parameters to be used in this procurement technique.

Again, since our last Program Review, much progress has been made on the
subject. Two services are now implementing this technique.

Here to give us an overview of this subject and to introduce our subsequent
speakers is Mr. Tony Ramsden of Marconi Instruments.

LIFE CYCLE COSTING
Mr. Tony Ramsden,
Marconi Instruments
Chairman's Summary:
Mr. Ramsden reviewed the progress made in Life Cycle Costing since his
talk to ADPA in 1983. He then introduced the first speaker, Mr, Richard

Maryanski, Chief, MOD Management Division, Test Equipment Modernization,
U.S.Army.
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USE OF LIFE CYCLE COSTING IN TMDE
MODERNIZATION PROCUREMENTS

. Richard Maryanski, U.S.Army

Current Acquisition Approach - 2 Step Invitation for Bid (IFB)
1. Step 1 - Letter Request for Bid Samples

(a) Performance Testing
(b) Facility of Use Evaluation

2. Step 2 - Invitation For Bid
(a) Current Cost Elements -~ Hardware, Documentation, Initial Training
Potential Life Cycle Cost Elements
1. Investment Cost Elements
2. Operation and Support Cost Elements
3. Criteria for selection
(a) Significant contribution to total cost
(b) Provides differentiation between bidders
(c) Verifiable
Percent Contribution of Cost Elements to Life Cycle Cost
1. Hardware Cost (57 — 69%)

(a) Significaﬁtly contributes to total cost
(b) Included (priced) in Step 2 bids

2. Engineering Cost (2%)

(a) Government in-house cost
(b) Does not vary by bidder

3. Initial Training (1%)

(a) Does not contribute significantly to total cost
(b) 1If required, included (priced) in Step 2 bids

4. Transportation (0.5 - 4%)

(a) Does not contribute significantly to total cost
(b) Does not provide differentiation between bidders

5. Documentation (2%)

(a) Does not contribute significantly to total cost
(b) Required - currently included (priced) in Step 2 bids
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6. Inventory Management (1 - 16.5%)

(a) Cost to enter and maintain an item and its' repair parts in the
inventory

(b) Significantly contributes to total cost

(c) Difficult to implement - would require submission of provisioning
data by each bidder and screening by Goverrment

(d) May not provide differentiation between bidders

(e) Penalizes state-of-the-art design

7. Replacement Training (1.5%)

(2a) Does not contribute significantly to total cost
(b) Use of cost estimating techniques to determine which would not
provicde a differentiation between bidders

8. Consumables (7.7 - 11%)

(a) Cost of repair parts for maintenance
(b) Use of cost estimating techniques

9. Holding (1.3%)
(a) Not expected to differ between bidders

10. Maintenance/Calibration Fixture & Accessories
(a) Cost of extender boards, breakout cables, etc. ©

(p) While cost not expected to be significant, must be built/procured
early to support initial fielding

(c) One set of fixtures/accessories tc be submitted by each bidder in
Step 1

(d) Evaluated during Facility of Use evaluation

(e) List included in Step 2 IFB as priced option

11. Initial Provisioning (4.5 - 6.5%)

(2) While not significantly contributing to total cost, it will be
included to take advantage of the Step 2 campetition

(b) Recommended list provided by each bidder in Step 1

(c) Evaluated during Facility cf Use evaluation

(d) List provided in Step 2 IFE as priced option

12. Maintenance/Calibration Labor

(a) Significantly contributes to total cost
(b) Input data required for calculations
1. Govermment Input
2. Inputs required fram bidders
(c) Minimum acceptale MIBF and maximum acceptable MITR in Government

specifications
(d) Each bidder bids MIBF and MITR
(e) Verification of bid values
13. Summary of Life Cycle Cost Elements to be Utilized
14, Test Case of Life Cycle Costing Technique

(2) Distortion Analyzer TS-4084/G - part of FY85 Test Equipment

(b) Step 1 Letter Request for Bid Sample to be released week of 14 May 84
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USE OF LIFE CYCLE COSTING IN TMDE MODERNIZATION PROCUREMENTS

CURRENT ACQUISITION APPROACH
2 STEP IFB
COST ELEMENTS

Hardware
Documentation
Initial Training

CRITERTA FOR SELECTING LIFE CYCLE COST ELEMENTS
SIGNIFICANTLY CONTRIBUTES TO TOTAL LIFE CYCLE COST
PROVIDES DIFFERENTIATION BETWEEN BIDDERS
MUST BE VERIFTABLE

POTENTIAL LIFE CYCLE COST ELEMENTS

INVESTMENT: Hardware
Engineering
Initial Training
Transportation
Documentation
Initial Provisioning
Maintenance/Calibration Equipment

OPERATION/

SUPPORT: Inventory Management
Replacement Training
Mainenance Labor
Calibration Labor
Consumables
Holding

PERCENT CONTRIBUTION OF COST ELEMENTS TO LIFE CYCLE COST (based on Economic
Analysis of AN/PSM-45, AN/USM-488, AN/USM-489, AN/USM-490)

ELEMENT PERCENT
Hardware 57-69
Engineering 2
Initial Training 1
Transportation 0.5-4
Documentation 2
Inventory Management 1-16.5
Replacement Training 1.5
Consumables 7.7-11
Holding 1.3

Maintenance/Calibration Fixtures & Accessories -
Maintenance/Calibration Labor 3.8-16.9



INPUTS FOR MAINTENANCE AND CALIBRATION LABOR COST

Number of years of operation

Number of Equipments

Number of Hours of Operation/Year
Hourly Wage

Mean Time between Calibration (MTBC)
Mean Time between Failure (MTBF)
Mean Time to Repair (MTTR)

Mean Time to Calibrate (MTTC)

MAINTENANCE AND CALIBRATION LABOR COST

MTBF: Minimum Acceptable MTBF in Govermment Specification
Each Bidder Bids an MTBF
Value no lower than specification value
Wimming bidder must meet value bid
MTBF Verified in Group D Reliability Test (MIL-STD-781C)

MTTR: Same Technique as for MTBF
MTTR Verified in Group E Maintainability Demonstration (MIL-STD-471A)
Determined by Government during Bid Sample Testing

SUMMARY OF LIFE CYCLE COST ELEMENTS TO BE UTILIZED

Hardware

Initial Training
Documentation
Initial Provisioning
Maintenance Labor
Calibration Labor

Maintenance/Calibration Fixtures and Accessories

Mr. Ramsden next introduced Mr. Malven E. Schneider, Programming Manager
Dialetic Corp. His topic was ''Possible Use of Life Cycle Costing in TMDE
Modernization Procurement',
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PROCUREMENT UTILIZING LIFE CYCLE COSTING CRITERIA
MALVEN E. SCHNEIDER
APPLIED TECHNOLOGY ASSOCIATES, INC.

Mr. Maryanski has described the Army approach to using Life Cycle
Costing in their modernization program. I would like to discuss an
approach being used by the Navy, and to offer some remarks comparing
the two approaches.

Both efforts are directed toward providing means for considering
supportability and cost of ownership of commercial test equipment. Both
use basic life cycle costing techniques in a 2 step acquisition approach.
The differences in technique are primarily a function of equipment usage
and inventory size.

The Army program applies LCC to the selection and high-volume
procurement of commercial test equipment, both off-the-shelf and modified,
for use in a stand-alone mode with total organic logistic support.

The Navy program applies LCC to the selection and small quantity
procurement of unmodified off-the-shelf commercial test equipment for
use as fully integrated subsystems of larger manual and automatic test
systems, with reliance on manufacturer capabilities for depot-level
logistic support.

Background

About two years ago NAVAIR tasked ATA to assess the use of Commercial
Test Equipment (CTE) in Automatic Test Equipment. Should it be used?
Under what conditions or constraints? How should it be acquired and
managed?

We concluded that, given improved selection, acquisition and
management processes, CTE offered NAVAIR some significant advantages.
We provided a conceptual description of these processes -- the keystone
of which was Tlong-term supportability assessment  through 1life cycle
costing.

We 1looked at the LCC elements, reviewed a number of LCC models,
and developed a simplified LCC methodology. We then developed a suggested
contract Statement of Work which incorporated both the data requirements
and the necessary assurances with which to estimate and control 1ife
cycle costs. The Statement of Work and a detailed product support
questionnaire were distributed to representative CTE manufacturers for
comments and suggestions. Responses to this survey were used to modify
the Statement of Work and methodology to accomodate the level of
information and assurance which the survey indicated could be obtained
from manufacturers.

While the major focus of our efforts had been on new ATE system
development, an application opportunity presented itself in the form
of an update to an existing system. It is that trial application which
I will describe today.
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Commercial Test Equipment Replacement Program

The AN/AWM-23 Weapon Control System Test Set, deployed in the early

70's dincludes within its five test stations a wide range of commercial.

instruments. Since these instruments have become increasingly obsolete,
NAVAIR has initiated a series of change proposals to authorize their
replacement. These changes are directed toward retrofit of the benches
with minimal design impact and:

o Selection of replacement items by joint NAVAIR/Prime efforts;

o Station interface development by the Prime;

o Acquisition of instruments by the Navy; and

o Delivery of instruments as Government Furnished Equipment.

The replacement program is being implemented through a series of
change proposals. The proposal covering two of the five stations, Low
Frequency Test and Computer Test has been approved and is in process.
Proposals for the RF Test and the Controls/Displays, Doppler Filter Test
have been submitted for approval. This sequence permits evaluation and

selection of instruments capable of use in all five, thus minimizing
the proliferation problem.

Equipment Requirements

The current efforts for the LFTS and CTS change are focused on the
following replacement requirements:

Type Stations Affected

Digital Multimeter
Counter/Timer

Oscilloscope

Spectrum Analyzer

Frequency Response Analyzer
Magnetic Tape Reader

=N =TT

Notice that the equipment complement of these two stations includes
instruments used on the remaining stations.

Equipment Evaluation Process

Identification of candidate replacements was accomplished through
the joint efforts of the Prime Contractor and NAVAIR activities. The
initial criteria included basic performance requirements, expected
availability, and commonality with other NAVAIR applications. This
preliminary screening provided a set of equipment candidates which were
then subjected to a thorough evaluation.
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Type Candidates

Digital Multimeter
Counter/Timer

Oscilloscope

Spectrum Analyzer

Frequency Response Analyzer
Magnetic Tape Reader

ANWN N

The equipment evaluation process includes three major areas of
concern; technical, supportability, and life cycle cost.

Technical considerations include detailed performance specifications,
form/fit/function compatibility with existing station design, availability
off-the-shelf with no "Special" modifications or alterations, and the
accessibility and maintainability of the equipment design and construction.
These evaluations are conducted through documentation review, discussions
with and visits to manufacturers, and "hands-on" examination and use
of equipment furnished by the manufacturers.

Supportability Considerations include such factors as the production
life of the item, the manufacturers capability and procedures for supply
and repair services, Navy experience with like items and manufacturer
service capabilities, and the product support commitments provided by
the manufacturer. These evaluations are conducted through dialogue and
correspondence between the NAVAIR activities, the manufacturers, and
ATA.

Life Cycle Cost considerations include initial acquisition and
operation and support costs for the equipment across all AWM-23 stations.
A subset of the LCC provides budgetary estimates for the specific change
proposal being processed. The evaluations were conducted through research
of technical manuals and detailed data inquiries to manufacturers.

Life Cycle Cost Concept

0 Consider Equipment-Driver Costs

The LCC objective during selection and acquisition is to distinguish
between the several candidates. The model 1is structured to meet this
objective by considering equipment-driven rather than government-controlled
costs. The manufacturer 1is provided with: quantity of instruments to
be installed and to be placed on site as spares; the number and
qualifications of personnel to be trained; the quantity of technical
manuals and other data to be delivered, and; the nature of product and
data change notification required. The manufacturer identifies the possible
and recommended support alternatives; the costs for manufacturer support
within the recommended alternative; the costs associated with other
deliverables; and written assurance with respect to production and support
plans. By this means, all government-incurred costs are known and
baselined across all candidates.
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o Tailor to Available Data

Classic LCC models and analyses encompass all costs involved in
development, production, use and disposal of an item or system. They
are generally expressed in the functions and semantics of the MIL-SPEC
environment. In the CTE environment many of those functions are
inseparable from the unit cost and the semantics are frequently foreign
to the business Tlanguage of the manufacturer. The methodology accepts
the data available from the manufacturer and includes techniques for
using these data to develop such factors as Mean Time Between Failure
of modules and parts.

o Provide Feedback to Manufacturer

Results of each LCC evaluation are provided to the manufacturer
for review and comment. Changes to original input are accepted where
they are factually supportable.

0o Provide Individual and Comparative Data to NAVAIR

Results of the LCC evaluations are provided to all participants
in the selection process. The LCC data is supplemented by any significant
facts such as accessibility, weight, or other attributes of a candidate
which should be considered in the selection process.

LCC Element
The LCC evaluation addresses the following cost elements:

- Initial Acquisition
- Spares/Repair Parts
- Navy Maintenance

- Factory Repair

- Support Equipment

- Technical Data

- Packaging

- Transportation

- Training

- Inventory Management

These elements differ from those considered in the Army approach.
Why?

- To provide an evaluation of the consequences of the latitude
permitted in satisfying minimal baseline requirements imposed
by the Government.

- To force decision makers to consider all facets of their decision
and avoid surprises.

-. To satisfy the LCC "purist" without major estimating effort.

Let me highlight some specific element considerations which differ
from the norm.
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Spares/Repair Parts costs are based on unit cost data provided by
the manufacturer which are then applied to Navy-developed quantities
to be provisioned.

Factory Repair costs are separately identified since manufacturer
repair of modules was advocated as the norm rather than the exception.

Technical Data costs include initial delivery of data as well as
subscription costs for all product bulletins, change notices, and other
materials which describe configuration changes made or planned by the
manufacturer.

Training costs are based on manufacturer responses to a baseline
training requirement which defines numbers and qualifications of students,
course locations and course schedules.

Current Status

The candidate evaluation processes for the LFTS and CTS were completed
on 31 January. A complement of instruments was selected, with LCC a
major contributor to selection. The evaluation and feedback process
has generated increased LCC awareness and interest on the part of the
manufacturer's involved.

The original plans, to use the candidate selection process results
as Jjustification for sole-source procurement, have been altered. The
process is now being treated as an informal step 1 in the 2 step process.
The results of the evaluations provide the baseline requirements for
soliciting and evaluating competitive bids. Bids will be subjected to
technical, supportability and LCC evaluations with the results compared,
where possible, with earlier evaluation baseline data.

Summary

o LCC is an essential consideration in the selection and acquisition
of CTE. )

o LCC can be effectively employed without severe impact on either the
Navy or industry.

o The AWM-23 CTE replacement program will provide a continuing opportunity
to demonstrate and refine the use of LCC in the CTE selection and
acquisition process.
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COMMERCIAL TEST EQUIPMENT PROCUREMENT
WTILIZING LIFE CYCLE COST CRITERIA

LCC CONTRIBUTORS (Z)
AWM-23 REPLACEMENT

ELEMENT DMM(5) C/T(2) SCOPE(2) SA(3) FRA(2) . MAG. TAPE READER

HARDWARE* 45-52 48-55 42-45 38-U46 29-40 19-36

INIT, TRAIN,* 1-8 0-6 3-8 0-3 3 3-6
TRANSPORT. il 1 9 0-37 .01-0.8 0.1-26

DATA® .3 A w2 1D 0.8-1.5 0.5-1.4

INIT, PrROV.* 23-31 27-28 24-26 13-36  41-49 15-38

INv. MeT, 4,8-16.7 6-20.6 8-12 ~0-4.6 - 29 3-21

MAINT. LABOR*® /.5-20.5 2-14.5 11.5-17.9 0-12 2-10 1.4-28
ConsuMPTION d 0 0 | 0-3 0.6-5.8

SupporT Eaquir.* 1 1 / 0-6 ,01-8 1.1



10 May 1984

NAVY BID SAMPLE EVALUATION

As a long time commuter in Washington D.C. Area, I was going to speak
on our local highway system, but Col Holt said it must be related to test
equipment. Then I selected "The Technical Use of Implied vs Stated Contract

"

Warranties ", but Mr. Katzman, very diplomatically, suggested this topic," Navy

Bid Sample Evaluation."

Navy bid sample evaluation is unlike the olympics: It is a continuing,
on-going event; we have no order of finishers (all items either pass or fail);
we have no gala ceremonies or symbols (like the olympic torch); we are very
straight -forward and we're not subjected to political pressures; and we're not

a large, expensive budget item (like construction of new arenas).

As a baseline, let me define 4 terms:

GPETE - General Purpose Electronic Test Equipment (85-90% of Navy's current

Test Equipment)

C B S - Competitive Bid Sample (before contract, often refered to as "Fly

before Buy")

FAT - First Article Test(s) (after contract award; this is not what I
advocate!)

BNOE -Brand Name or Equal (The Navy's primary means of competitive

procurements

I'11l talk about:
General procedures regarding Navy test equipment,
. Specific Navy competitive bid sample test procedures, and

« Current procurement considerations for Navy test equipment.
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First, Let me relay a real life, horror story related to testing, or lack
thereof. In mid 1970's we started getting reports that a new oscilloscope we
procured was no good, or in Navy terms "N.F.G." Investigations quickly disclosed .
that it was the probes, not the scopes, which were the problem. All probes are
considered consummable in the Navy supply system (like light bulbs or toilet i
paper), and a sailor should use whatever is in the supply system. We discovered
probes were purchased in lots of 10,000 or more, to no meaningful purchase spec
and with no testing. The low bidder (generally a "bicycle shop') then distributed
his product to all the Navy Supply Centers and the operating forces were
supposed to use that probe. The only way a sailor could get another probe was
to either get his boss' boss' boss' permission to spend their own money for their
own probes, or throw the junk probes overboard and "draw down" the supply

system in hope that the system will eventually respond.

In 1977 we implemented a CBS Program for the Navy; we wrote a realistic
purchase spec (we discussed attenuation, frequency response, workmanship, etc.)
Then we tested Bid Samples, before we purchased, to make sure they performed.
Today the Navy is delivering good solid performing probes procured on CBS Basis.
All DOD,thru Defense Electronic Systems Center,Dayton, Ohio is ocassionally

following suit,

General Navy Procedures Regarding Test Equipment

Following are Basic Navy Principals :
(1) My command, NAVELEX-NAVAL ELECTRONIC SYSTEMS COMMAND-Washington D.C.

(actually located in Crystal City, Va), is the overall technical authority and manager{
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(2) SPCC-Navy Ships Parts Control Center-—in Mechanicsburg, PA is the Navy's
purchasing agent for both new requirements and replacement requirements;

(3) 1In all'cases, we use MIL-T-28800, the general specification for all test
equipment which is a joint service and industry coordinated document;

(4) We typically procure commerical off the shelf GPETE; and

(5) We have no R&D funds or a test equipment developement program.

Navy Competitive Bid Sample Test Procedures

Step-by-step of Navy's procedures include the following:
. First, we prepare a tailored purchase description using MIL-T-28800, the
measurement requirement, and our engineering judgement. This is generally a

B.N.O.E. salient characteristics specification.

. Second, all competitive procurements (70-80% of our total funds ) are two step
procurements; the first step is for technical evaluation, the second step is for

price evaluation.

. Third, we usually request two samples per item bid for testing in step I of

the procurement. The only exception may be the brand name's equipment.

. Next, the Bid Sample are tested and evaluated at one of two Navy laboratories
(we do all of our testing in-house). All testing is done in accordance
with the detailed purchase description or salient characteristics (which

always reference MIL-T-28800).
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. Lastly, we at NAVELEX make the final decision on the evaluation;
in other words, the labs make recommedations to us and we advise SPCC what is accept-

able (for step II of the procurement).

Current Navy Procurement Considerations

We are considering some sort of life Cycle Support cost to expand our successful
bid sample test program, to encompass more than the instant procurement costs.

Not only initial procurement costs, we're thinking Total Life Cycle Cost,

including:
Cost to re=-calibrate
. Cost to Repair
. ILS costs
. Initial spares or interim repair parts
. Actual field or fleet tests
Increased reliability tests

. and other meaningful pre-award testing.

Ralph 0. Compton
ELEX 8151
GPETE ENGINEERING AND

PROCUREMENT BRANCH HEAD
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NMRC 83-01

1982
NATIONAL MEASUREMENT REQUIREMENTS

SURVEY

MAY 1983

NATIONAL CONFERENCE OF STANDARDS LABORATORIES

NATIONAL MEASUREMENT REQUIREMENTS COMMITTEE

NOTE

THIS PAPER PROVIDES THE SUMMARY OF THE 1982 NATIONAL
MEASUREMENT REQUIREMENTS SURVEY REPORT, NMRC 83-01. COPIES
OF THE COMPLETE REPORT MAY BE OBTAINED FROM NCSL SECRETARIAT
KEN ARMSTRONG, (303) 497-3787.

Delbert H. Caldwell

Naval Metrology Engineering
Center

Pomona Annex
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1982

NATIONAL MEASUREMENT REQUIREMENTS SURVEY

Prepared by

NATIONAL MEASUREMENT REQUIREMENTS COMMITTEE -

NMRC DC-LOW FREQUENCY METROLOGY SUBCOMMITTEE -

NMRC RF-MICROWAVE METROLOGY SUBCOMMITTEE -

NMRC ELECTRO-OPTICAL METROLOGY SUBCOMMITTEE -

NMRC TEMPERATURE-PRESSURE METROLOGY SUBCOMMITTEE -

NMRC PHYSICAL-MECHANICAL METROLOGY SUBCOMMITTEE -

D.H. Caldwell, Chalrman
Navy Metrology Englneerling
Center

L. Schmidt, Chalrman
AF Aerospace Gulidance
and Metrology Center

F.K. Kolide, Chalirman
Rockwel | International

R. Miller, Chalrman
Sclience Applications Inc.

K. B. Jaeger, Chalrman
Lockheed Misslles
& Space Co.

J. A. Nelson, Chalrman

Navy Metrology ) -
Engineering Center 2
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INTRODUCT ION

During 1982, a survey of over 1400 United States companies, government organiza-
tions, and universities was conducted to assess our overal! National measurement
requirements. The broad objectives of this survey were to:

o Identify requirements for new or Iimproved calibration ser-
vices from +the Natlonal Bureau of Standards (NBS) that are
necessary for National Interests Including commerce, Interna-

Tional competitiveness and defense preparedness.

o Identify new measurement requirements to establish or Improve
technical, quallty and productivity aspects of Individual
organizations.

The survey was conducted In two parts. Part | was used to assess the scope of
the National measurement requirements and Identify organizations with specific
needs for further study. Part |l of the survey was forwarded only to those or-
ganizations which had Indicated a need for: (1) a new or Improved NBS calibra-

tion service; or (2) a new or improved local measurement capability beyond what

could be obtained commercially.

The responses to the survey have been reviewed in depth by NMRC technical subcom-
mittees comprised of Industry and government metrology experts, and discussed In
detall 1In subcommittee meetings and workshops. The results of the subcommittee
}eviews are presented In this report for use by Industry. the National Bureau of
Standards, and other government organizations, and universities to ald In gulding

efforts necessary to maintaln this Nation's leadership in the world.

D. H. Caldwell
Chalrman, National Measurement

Requirements Committee



SECTION 1

ASSESSMENT OF THE 1982 NMRC SURVEY

RESULTS - PART |

During 1982, a questionnalre was distributed +o 1,464 organizations wlthin the
United States to assess the overall degree of satisfaction with the current state
of metrology and to highlight needs for new or Improved capabllltles. The

speciflc areas targeted for study were:

o] Needs for new or Improved callbration services from the
Natlonal Bureau of Standards that are necessary for Natlonal

Interests;

o] Needs for new or Improved measurement capabllltles wlthin or-
ganizations that are necessary to establish or improve tech-
nical, quallty or productivity aspects of the Individual or-

ganizations product or service.

Organizations Indicating a need In elther of these two areas were contacted

during the Part || of the survey.

The 1,464 organlzations recelving the Part | questionnalre Included commerclal
and aerospace companlies, government actlvities and |aboratorlies and selected
universities. The distributlon for the questlionnalire was derived from the NCSL
membershlp [Ist representing 487 organizations and the mailing |IIst fér NBS
Sp;cial Publlcatlon 250, Callbration and Related Measurement Services of the

Natlonal Bureau of Standards, representing 977 additlonal organlzations.
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The total responses received was 411 or 28% of those surveyed. The distribution

of these responses by source Is Indicated in Table 1. -

TABLE 1

SURVEY RESPONSE DISTRIBUTION

SURVEY RESPONSES
QUANTITY PERCENT
INDUSTRY 346 84%
GOVERNMENT 61 15%
UNIVERSITIES 4 1%
TOTAL 411 100%

The detalils of the 411 responses are Indicated in Table 2.
TABLE 2
PART | - 1982 NATIONAL MEASUREMENT REQUIREMENTS SURVEY
Sectlion A: NBS Calibration Service Requlrements
1. Are NBS services directly required by your organization?
YES: 300 (74%) NO: 105 (25%) TOTAL: 405
2. Do NBS services meet your current or foreseen requirements?

YES: 188 (60%) NO: 124 (39%)  TOTAL: 312 ' .



TABLE 2 - CONTINUED

PART | - 1982 NATIONAL MEASUREMENT REQUIREMENTS SURVEY

3. Your needs are for:

a. A new service: 29 (20%)
) b. An Improved service: 46 (32%)
¢. Both a new and Improved service: 65 (46%)

TOTAL: 140

4, New or Improved Service Required:

a. Reference or transfer standard callbration: 88 (34%)

b. Product or component testing: 15 ( 5%)

c. Reference materlal or data: 33 (129

d. Measurement Assurance Program (MAP): 49 (19%)

e. Measurement semlnars: 39 (15%)

f. Other: 30 (11%)
TOTAL: 254

5. New or Improved Service Need:

a. Immediate 88 (52%)

b. Near term (1-3 years) 66 (39%)

c. Intermedliate term (3-5 years) 10 ( 5%)

d. Far term (5-10 years) 4 (2%
TOTAL : 168

Section B: Measurement Requlrements

1. Do existing/foreseen callbration or measurement requlrements exceed your

present capablllties?

YES: 194 (49%) NO: 201 (50%) TOTAL: 395



2,

3.

4.

TABLE 2 - CONTINUED

PART | - 1982 NATIONAL MEASUREMENT REQUIREMENTS SURVEY

Your need Is for:

d.

Troubleshooting/fault dlagnosis:
TOTAL :
Cal Ibratlion or measurement capablllty need:
Immed!ate: ' 94
Near term (1-3 years): 117
Intermediate term (3-5 years) 16
Far term (5-10 years): 8
TOTAL : 235

A new callbration capabillty:

An Improved callbration capablllty:

A new test or measurement capabl||ty:

An Improved test or measurement capablllty:

TOTAL:

71 (25%)

1

8

37

57

283

(41%)
(13%)

(20%)

or Improved callbration or measurement capabllity deslred:

Callbration of reference or transfer standards:

Cal Ibration of portable test equipment:
Caltbration of automated test equipment:
System/product testing:
Subassemb | y/component testing:

Materlal/Process testing:

138
64
61
25

6
"
21

(41%)
(19%)
(18%)
(7%
( 1%
( 3%)
( 8%)

(40%)
(49%)
( 6%)
( 3%)

332
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In concluslon, while some Interesting detalled relatlonships and Inferences can

be drawn from the Part | survey data, the evidence clearly polnts out the
followlng:
NBS Calibration Services

o 40% of the reporting NBS callbration service users indicate a need

for a new or Improved servlice.

o 91% of the reported new or Improved service requlrements are needed

now - 3 years.
Organizatlion Measurement Capabillty

o 49% of the responses Indlicate a need for a new or Improved callbra-
tlon, test or measurement «capablllty withln +the company or

organlzation.

o 90% of the reported new or Improved measurement capabillty requlre-

ments are needed now - 3 years.
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SECTION 2

ASSESSMENT OF THE 1982 NMRC SURVEY

RESULTS - PART 11
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SECTION 2A - OVERVIEW

During 1982, a questionnalre was distributed to 193 organizations that had
responded to Part | of the NMRC survey and indicated that needs existed for new

or Improved metrology services and capabllities. The purpose of this follow-up

questionnalre was to obtaln technical details on:
o The reported needs for a new or Improved NBS callbratlion service;
o The reported needs for new or Improved local measurement capabllities.

The +total responses recelved initially from this Part || questlionnalre was 49 or
25% of those surveyed. The responses were predominately from Industry and
represented a reasonable cross-sectlon of organizations conducting measurements

or calibrations as part of thelr operations.

Overall, the 49 responding organizations Indicated 259 requirements for new or
Improved measurement services/capabilities. The distribution of these 259

requirements Is shown in Table 3.

TABLE 3

REPORTED CAL IBRATION/TEST REQUIREMENTS

1. NBS Transfer Standard Callbration Service: 84 (329)

2. NBS Product/Component Test Service: 30 (12%)
3. NBS Measurement Assurance Program (MAP): 46 (18%)
4. NBS Miscel laneous Services: 43 (19%)
5. Organization Local Callbration or
Test Capabllity: 50 (19%)
TOTAL: 259
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The NBS transfer standard callbration service requlrements shown In Table 3 are

further broken down by broad measurement technology areas as shown In Table 4.
TABLE 4

NBS TRANSFER STANDARD CAL IBRATION
SERVICE REQUIREMENTS

1. DC-LF Metrology: 20 (24%)
2. RF-Microwave Metrology: 24 (29%)
3. Electro=Optlcal Metrology: 10 (12%)
4. Temperature M<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>