A This issue ol the MANTRINT Quarterly focuses on

areprint of an article from the Congressional Record,
Oxctaber 1, 1997, of a speech by Congressman The
Skelton. Mr. Skelton forwarded his remarks (o the
Secretary of the Army on October 8, 1997, MG
Biruce K. Scott, Chief of Legslative Liasison, wrote
back to Congressman Skelton, on behalfofthe SA,
expressing the Army’s appreciation for Mr. Skelton’s
recognition and advocacy of the Ammy's MANPRINT
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GUIDEBOOK FOR SYSTEMS' DESIGN AND ASSESSMENT

In last quarter’s issue, we announced the availability of the new “Tandbook for MANPRINT in Acquisi-
tion.™ Another newly developed MANPRINT tool is now available. the “Cuidebook for Systems’ Designand |
Assessment.,” The new guidebook consists of extensive checklists for the analyses and work thar may need
to be performed in each of the seven MANPRINT domains. However. while the material is presented in a
cheeklist format for visual ease, the checklists are not designed to be applied directly as assessment tools.
Instead, they are desipned to serve as guides or prompis for analyzing and thinking about svstem concepts,
possible oppurtunities for improvements, and possible problems to be reduced or avoided. They will of course
be useful for frmming developmental and operational testing and evaluadon plans, Thus, the guideboak shonld
have utility for concept development activities, preparing Mission Need Statements, Operational Require-
ments Documents, and conducting Integrated Concept Team and Integrated Process Team work, as well as
preparation of Test and Evaluation Masier Plans. The guidebook is suitable for conducting instruction that
explaing the MANPBRINT Program, and for serving as a job-aid for MANPRINT practitionars and manag-
ers. 'To receive your copy, pleasc send a request to Mrs. Peggy Simmons at Personnel Technologies

(PERTEC) office, DSN 225-7035 COM (703) 695-7035, FAX (703) 697-1283,

Frmail: <simmoms@heda ammy.mil>.
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the following iy a reprint of a speech that was in
the Congressional Record dated October 1, 1997.

(Mr. SKELTON asked and was piven permission to
address the House for | minute.)

Mr. SKELTON. Mr. Speaker, today, it is my
pleasure 1o share with my colleagues a good news
story, one about our Nation™s military and, in particu-
lar, our Anmy, It involves a materiel acquisilion pro-
gram first developed in the 1980 for Army soldiers.
[tis called MANPRINT, which stands for manpower
and personnel integration.

The MANPRINT program objective is to im-
prove the performance of Army weapaons and equip-
ment through a man-machine total systems approach.
Thatis, MANPRINT focuses on the intermelationship
of the soldier and his or her weapon or equipment
and the humian requirements for maximizing system
performance. In a nutshell, it does not make any dif-
[erence if there is a tank that is capable of firing10
rounds per minute if its crew can only operate it at
three rounds per minute. Regardless of iis technical
capabilities, the lank is a three-round -per-minute tank
ducto the human {aclors that limit its output. Thisis
the kind of problem MANPRINT addresses.

MAMNPRINT iz an umbrella term that refers to
seven disciplines that are critical fo optimizing the man-
mizchine, (otl-systemn approach. They are manpower,
personnel, training, human fEclors engineering, sys-
tem safety, health hazands, and soldier survivahility.
The central idea is to integrate considerations of these
domains continuously into the acquisition process.

Thanks to MANPRINT the Army now has a
vastly increased confidence that its new systems will
perform as expected in the hands of its soldiers and,

MANPRINT FOR THE U.S. ARMY

at the same time, save lives and dollars, AsT will
explain later, MANPRINT has, in fact, already saved
hundreds of soldiers’ lives and billions of dollars. It
has returned thousands of percent ona trickle of
invesiment dollars. It is, or should be, a povern-
mmenlal downsizer™s dream come true. Morcover, in
this day of increased reliance on technology, we are
only beginning toexplore the ramifications the Atmy's
concept could have for our entire society.

There isan element of urgency associated with
this Army program, however, and the very real dan-
ger that we could repeat mistakes of the past-the
type where ULS. inventors or progressive thinkers
create preat ideas which we lail o appreeiate and
implement. Instead, other countrics capitalize on
them. You will recall the r. W, Edward Deming’s
ideas on quality were ignored in this country in the
1950’5 and then successfully adopled by the Japa-
nese, We may be on the verge ol commilling such a
mistake with the Army’s MANPRINT program.
The Army resowrces devoted to MANPEIN'T have
been continually slashed during the drawdown. At
the same time, the United Kingdom has picked up |
on the L1.8. Army’s idea and is already in the pro-
cess of implementing it throughout all services inthe
roval force. Moreover, as the Japanese recopnizad,
Dieming’s quality ideas applied to all technology, not
just defense. Not surprisingly, the British are start-
ing MANPRINT programs in the Departments ol
Trade and Indusiry as well. |

In order o reduce the likelihood of our making
the same crror with MANPRINT as we did with
Deming's quality management. Twant to make sure
my colleagues are familiar with this highly successful
soldier-oriented concept for the design,

continped on puge 2
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development, manufacturing, and ficlding of the
Armmy’s newest weapon's sysiems.

ARMY ACQUISITION PROGRAMS LED TO ADCFTION OF
TWANFRINT

1 am sure that many of you reeall the manpower
and readiness problems that plagued the Arnty force
modemization program in thoearly 1980°s, Ttseemed
that whenever anew system was put into the hands
of the soldier, actual field performance often failed
to match the standards predicted during its devel-
opment. The Stinger anti-aircraft missile, for ex-
ample, was designed to hit incoming aircrall better
than 6 percent of the time. But ifithad been placed
in service as originally designed. it would actually
have achicved hits only 30 pervent of the time when
operated by soldiers in combat units. The Stinger’s
problems were eventually corrected. But the prob-
lema of soldier utilization were so great in the Divi-
sion Air Defense Gun, known as the DIVALD or
Serpeant York, that the program had to be canceled.
In the case of the Dragon anti-tank missile, that
soldier’s nightmare is still in the Army’s inventory.

In addition to unacceptable performance from
new gystems, the Army experienced problems in
crew performance. When the Army replaced an
existing svstem witha newer, more technologieally

_complex system, the newer system oflen generated
requirements for soldiers of ahigher level of skill
and for more saldiers per system. The Army per-
sonnel system simply could not provide enough sol-
diers of the caliber required Lo operate and maintain
such saphisticated systems.

The Army’s first study on what to do about the
disappeinting performance and unaflordable man-
power cosls of new weapons sysicms and equip-

' ment was conducted by retired Generals Walter T.
Kerwin and George S. Blanchard in 1980, Inex-
amining the Army’s concerns about the mubilization,
readiness and sustainahility of new systems, the re-
port concluded that it was primarily a lack of con-
sideration of the human in the system that was caus-
ing the problem. Human performance assessmenis
cither were not done or were too late to inllucnce

weapons design. Supporling the Kerwin and
Blanchard findings, the General Accounting Office
(GAD) published reports in 1981 and 1985 atiribut-
ing 30 percent of equipment failures to human error.
GAD, too, stressed the need for integrating into the
acquisition process human diseiplines, such as, in par-
ticular, manpower, personnel and training needs.

The recommendations foranew saldier-oriented
approach Lo systems acquisition were taken very seri-
ously in the mid-1980°s. With the full support of the
entire Army leadership, military and civilian, Gen. Max-
well Thurman, asthe Vice Chielof Staff, directed thal |
an enlirely new approach to systems acquisition be
adopled by the Army, one which required thal sys-
lems fit the soldiers rather than the soldier--through
sclection or training~-lit the systems.

This new concept also affected industry because,
as we all know, defense contractors actually design
and develop Army systems, In the mid-eighties, the
coneept required a radical change in the way contrac-
tors did business. To successfully compete in the new
Army acquisition process, industry had to focus on
{he human element and design systems that [it soldier’s
needs and capabilities. In the MANTRINT process,
human parameters are specified in the same manner
as anv uther component of the system. System per-
formance is measured with the humans quantitative per-
[ormance included as an inherent part of the tolal sys-
tem performance. No longer could performance in
the laharatary be extrapolated as satisfying the require-
ments of performance in the field.

The MANPRINT philosophy und examples of the
array of concepts inherent in MANPRINT are docu-
mented in a book, “MANPRINT: An Approach Lo
Systems Integration” (Van Mostrand Reinhold, 1990),
edited by Dr. 1larold R. Booher, who was the first
senior Army civilian official appointed to direct the
Army’s MANPRINT program.

COMANCHE AND MANPRINT
Nowhere has the new soldier-oriented partner-
ship between Government and indusiry been more vis-
ible than un the Army’s Light Helicopter Experimental
(LIIX) program. Betier known to us today as the

contimued on page 4 |
|
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Comanche, the L1IX in 1986 was the Army’s true
experimental program, lesling where it was possible
to introduce culling-cdge technolopy info its inven-
tory without running headlong into the problems of
unsatisfactory performance and ranaway personnel
costs, Even opponents of Comanche cannot ignore
the preat advances achieved in this program beyond
the standard of normal acquisition praclices.

Perhaps the first indication that MANPRINT was
not only viable bul could revolutionize the military’s
procurcnent process was the successtul development
ol the vomanche's T-800 engine. The MANPRINT
approach [ostered hundreds of design improvements
allteting both maintenance and relinhility. Tn one stnk-
ing example, the tool kit for the organization mechanic
was reduced from 134 tools to only 6. The trunk-
sized caster tool kit used on other helicopters was
| reduced to a canvass pouch hall the size of a rolled-
| up newspaper. Furthermore, this reduction cost Gov-
| ernment and industry nothing and will save taxpayer
dollars.

For the Comanche itself, MANPRINT resulied
in mare than 500 design improvements in system per-
formance and logistics. The cockpil was designed
outward, from the pilol seat, using simulations and
modeling, lessons learmned from previous mireraft pro-
orams, and user inputs. In addition, when fielded, the
Comanche would allow the aircrew (o select whal
mformation 1s needed during missions. Theresultis
an anticipated system with a much improved pilot-
crew warkload. A typical performance benelit is il-
lustrated in the reduced number of steps if takes for
the pilot to acquire a target, The OH-581) Kiowa
Warrior required 34; the Comanche, 5.

Incorporation of MANPRINT considerations dur-
| inp Comanche development also introduced entirely
new concepts to the acquisition process. The source
selection competition included MANPRINT inall
evaluation areas. It became impossible for a com-
pany to win the contract without a plan to integrate
MANPRINT in the design, development, and manu-
[acture of Comanche. In addition, seasoned mainie-
nance personnel and other soldiers with field expen-
ence in operational units were assigned to the

contractor’s plant as representatives of the users in
the operating commands. These soldiers were in-
valuable in fitting the machine to the operator. For
example, they completed a rutur design change in 30
days that would otherwisc have taken 12 months to
achieve contractor-Government approval.

MANPRINT was also respansible for techno-
logical advances, To provide for easy maintenance
ta aircraft companents, Comanche was built around
a box like, load bearing keel. Inmost helicopters, the
load is carried by the external skin. In Comanche,
the load bearing keel made it pussible to locate ensy-
access panels almost any where on the aireraft. Con-
sequently, maintenance personnel can easily reach all
of the internal components. In this case, a mainte-
nance requirement drave the technological design,
which in turn resulted in an aerodynamic improve-
ment.

Tn another instance MANPRINT and transport
cansiderations suggesled the need for an improved
rator blade removal capability, The cantractor de-
sign team already had a rotor blade design which met
Government specifications and was concerned aboul
the added cxpense. Nevertheless, because ol sol-
dier cancemns, MANPRINT prevailed. A new blade
was designed at a cost ol approximatcly 560,000,
Life cvele cost calculations have indicated that the
new hlade will remain easier to manufacture and should
save approximately $150 million in personnel, muin-
tenance, and transport costs from the original desig.

From the nutset soldier safety has been a major
desipn abjective. Safety experts studied more than
two decades of helicopters accident reports to de-
termine how the designers could make Comanche o
safer aircrall. As a result of their efforts, the
Comanche’s safety-related design features are pro-
jected--when compared to other helicopters such ag
the OH-58 Kiowa and AIT-1T Cobra--to save 91
soldiers lives and avoid at least 116 disabling injuries.

A 1995 report by the Analytic Sciences Corp. -
Minninger, et. al ~~documents the performance im-
provements and savings on Comanche attributable to
MANPRINT. The report found Comanche vost
avoidance in manpower , personnel, training, and

continuzd on poge 5
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Continued from page 4
safety to be a whopping $3.29 billion. This retum
resulted from a design investment ol approximately 4
pervent of the Comanche R & D budget, Caleulated
as a rclurn on design investment, MANPRINT in the
Comanche program yiclded over an §,000-percent
teturn, Morcover, if the costs of the remaining MAN-
PRINT disciplines—-health hazards and soldiers sur-
vivability—are included in the caleulation, the retum
on investment for the entire program remains well aver
4000 percent.

MANPRINT APPLIED TO DTHER ARMY SYSTEMS
MANPRINT is not only limited to new or major
acguisition svstems. [Uworks with systems already in
the inventory as well, In 1994, MeDonnell Douglas
conducted a study covering 4 vearsof MANPRINT
design improvements on Longhow Apache, More
than 80 MANPRINT problems, 1ssues, and concemns
| were identified and resolved. Lach of them vielded
an improvement either for the operutor or the main-
lainer ol the aircrall. Once again, improved human
perlormance proved cost ellective. Froma$2.7 mil-
lion investment, a return in manpower and safety costs
reached $268 million, approximately a 2,000-percent
retum on investment,
The Fox vehicle modification is an illustratve ex-
ample of MANPRINT's contribution to smaller, less
visible acquisition programs. The Army uses the
Fox--a mobile sensing module built into an eight-
wheeled armorad velicle—as a nuclear. biological. and
chemical reconnaissance system for identifying con-
taminated areas. In a recent svstem improvement
project. the Army wanted to reduce the crew from
[our seldiers to three. But operational evaluators la-
beled the vehicle, when aperated by three soldiers,
“nnsuitable and ineffective.” The program appeared
doomed because it was out of money and time. But
MANPRINT experts, using two diflerent vpes ot in-
tegration models, redesigned the Fox and it was sub-
sequenlly shown Lo be [ully eflective in its projectad
missions. The MANPRINT effort cost $60,000 and
was completed in a short time; additional operational
testing was avaided and the Army saved 32 to 34
million from projected program costs while removing

one crew member requirement from each vehicle.

MANPRINT VIABILITY TODAY

A recent Army Audit Agency (AAA) report
evaluated how the Army, after its radical downsizing,
is “incorporating MANPRINT into weapon systems
develapment.” The good news is that nine Army
weapons systems were evaluated and all but one
were considered to have incorporated MANPRINT
adequately. Based on the AAAs audit assessmenl,
the Army can expect positive MANPRINT resulls
in such current programs as Land Warrior, Javelin,
and [xtended Runge Multiple Launch Rocket Sys-
tern. The Comumand and Control Vehicle program
and several nondevelopmental programs examined
by AAA, including the Embedded Global Position-
ing System/Inertial Navigation System, also include

good MANPRINT initiatives. Because of |

MANPRINT, the Army can have increased confi-
dence inmany of the systems it will be fielding in the
not-loo-distant future.

The Army cannot rest an its laurels, however.
Several developments cloud the future of
MANPRINT.

First, the AAA report noted that not all systems
under development have incorporated
MANPRINT. The now-canccled Armored Gun
System is an example in the recent past of a pro-
eram in which MANPRINT considerations were
purposely rejected. It s not a coincidence that the
Army canceled the program.

Second, the new DOD acquisition system may
make it easier o omit MANPRINT from programs.
The new system rightly attemipts to give program
managers more latude by removing regulations that
previously proved too restrictive. Butthisnew-found
freedom in itself may make it more difficultin the
fulure to cnsure an appropriate incorporation of
MANPRINT. Tt would be very unfortunate it an
unintended consequence of streumlining the acqui-
sition process proved to be a reduced cmphasis on
MANPRINT.

That need not be the case, as the AAA report
points out. The new acquisition system, if

continued un page 6
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Continued from pase 3
approached correctly, affords the opportunity for
grealer integration of people-oriented concerns
into the acquisition process. Tfthe “unbound”™ pro-
gram managers appreciate the value of pptimizing
the man-machine interface, they arc free under the
new system Lo tailor their programs 10 incorporale
people-oriented considerations. Consequently. a
major elTort is needed to adapt MANPRIN I"to
the new acquisition process.

A third concern is the erosion of the
MANPRINT program in recent years as the Army
has cxperienced the drawdown, The Army made
a4 commitment lo understand and incorporate the
[eatures that oplimize man-machine performance
in the mid-1980"s hut until recently has been in
danger ol returning to old ways. MAN PRINT
personnel have been reduced 55 percent while the
active Army has come down approximately 37
percent, The AAA audit report concluded that
the Army’s training process, which started out so
well in 1986, is now inadeguale. Career paths no
longer identify MANPRINT as important. Nor
does MANDPRINT always play as prominenta role
in source sclection as in some programs, such as
Comuanche. Finally, (he technology resources de-
voled tothe research and development needed to
advance the state of the arl [or quantitative
iradeoffs of manpower, personnel skills, and train-
ing have shrunk significantly.

Fortunately, thanks to the AAA audil report,
Army leadership has been reminded that
MANPRINT is a golden nugeet and scems deter-
mined that it must be revitalized. A panel of senior
officers has been working [or several months to
ensure that the wounds inflicted on the program
by the drawdown arc not fatal and that
MANPRINT recovers its health.

In closing I want Lo congratulate the Army for
developing MANPRIN I'and for contiming 1o sup-
port the program in 8 ime of very Scarce Iesourees.

T alsowanl to suggest that the Army’s approach
to systems integration is relevant to the other mili-
tary departments, to the entire Department of De-
fense, and probably Lo the remainder of the Gov-

emment. Acquisition reform seeks to advance technol-
ogy while holding down procurement costs. Downsizing
seeks to ensure essential Government funclions are ac-
complished witha minimum of stafl. MANPRIN T can
be an esscntial ingredient in both initiatives. Withre-
spect to the military, it ensures that the weapons and
equipment supporting a reduced foree structure will per-
form as expected on the battefield.

But the possible applications for MANPRINT go
far beyond the military in our constantly evolving tech-
nological-based society. Qurregulatory apencies like
the Tederal Aviation Agency, the Nuclear Regulatory
Commission, the Food and Drug Administration should
push this concepl to the forefront with the systems and
equipment they regulate. Alsoit wonld seem our medi-
cal and educational systems could benefit from a tech-
nological development and management procesa which
focuses on the end user. One may wonder whata dif-
farence it would make if these systems were made Lo
operale primarily for the doctor and the patient vr the
teacher and the learner rather than fitting these individu-
als to the svstem as an afterthought. We havenot bheen
in such an enviable position (o take advantage of a tech-
nological cultural change sinee Deming’s Lotal quality
management. 1.et's nol miss our opporlunity this ime
around.

ATTENTION

We are updating the “MANPRINT Directory”
POC Listing to include everyone’s Email address
and fax number. Please take the time now to fax
or Email vour update:

Mrs. Peggy Simmons
simmomsi@Zhagda anmy.mil
FAX: (703) 697-1283
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. Farewell

MR. DENNIS LIPSCOMB, retired effective 30 September 1997, Mr. Lipscomb was the MANPRINT/
Integrated Logistic Support lead for the LS. Ammy Armor Center since 1986. He was runner-up for MAN-
PRINT Practitioner of the Year for 1995 and was always considered one of the “cxperts” in the MANPRINT
field. Dennis will be missed by the MANPRINT community, and we wish him the best in his retirument.

MRS, DTANA D. LUEKER. a Senior Military Personnel Management Specialist for MANPRINT [raining,
was laterally reassigned from the Manpower, Personnel and Training (MP1) Domain Branch, Farce Integration
Division, DCSOPS, PERSCOM to be the Chicf, Evaluation Reports Branch, Management Support Division, The |
Adjutant General Directorate, PERSCOM, efTective 3 January 1998, Mrs. Lueker had heen assigned to the
MPT Domain Branch (formerly MANPRINT Division) since June 1986, Her many accomplishments include
implementation of the MAMPRINT Training Program; revision of the System MANPRINT Management Plan
Procedural Guide; development of comments for the Draft AR 70-1, and the Initial MANPRINT policy (supple-
ment to AR 602-2). She also assisted in development of DISC4 policy (Letter af Instruction) and the initial AlLS
MANPRINT training course materials. We thank Diana for her accomplishments and wish her well in her new
assipmnuenl,

Welcome
MR. MEL CONNER replaces Dennis Lipscomb as the MANPRINT Staff Officer for the LS. Army Armor
Center.

FY 98 MANPRINT Training Schedule

MANPRINT Action Officer Course

CLASS START DATE END DATE LOCATION

QR-001 26 Jan 98 05 Feb 98 It Lee, VA

OR-703 21 Apr9s 0 Apr 98 TACOM, Warren, MI
9R-702 02 Jun 98 11 Jun 98 It Bevoir, YA

98-002 03 Aug 93 13 Aug 98 Ft Les, VA

MANPRINT Applications Course

CLASS START DATE END DATE LOCATION

98-701 07 Apr98 10 Apr 98 FiBelvoir, VA

4g-702 12 May 938 15 Mav U3 Tt Leanard Wood, MO
98-703 23 hun 98 26 Jun 98 Rock Island, IL

98-704 22 Sep 98 25 Sep 98 AMMCOM, Tuntsville, AL

(POC: Mr. Jan Dykhuis, COM (703) 325-3239, DSN 221-3239)
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GETTING THE WORD OUT

i in

The 1998 MANPRINT SYMPOSIUM, |

*MANPRINT - the 10th Apniversary: |
Yeslerday, Today, & Tomorrow,” 1s be- '
ing planned for late FY 98, Look lor more
news in the next issuc of the MANPRINT
COuarterly and plan to altend.

The response to the recent publication “A
Iandbook for MANPRINT in Acquisi-
tion™ was overwhelming, Our limited num-
ber of copies could not keep pace with re-
quests. We regret any delay ta those who
did not receive a timely response. The
Handbook is well into its second printing.
If you still have not received your requested
copy please accepl our apologies and ne-
submil your reguest to the above cmail or
L number

MEETINGS OF INTEREST

ARL FEDerated LABoratory
2nd Annual Symposinm
February 2-6, | 998

College Park, Maryland

Hosted by:
LS Army Research Laboratory

POC Ms. Patricia M. Wolfhope
(703) 351-8242

2151 Army Scienee Conferenee

June 15-18, 1998

Morfolk Waterside Marriott and Convention
Center, Norfolk, VA

Sponsared by the Assistant Secretary of the Army |
{Research, Development and Acquisition)

POC: Ms, Catherine Kominos
(703) 697-3558
DSN 225-3558

66th MORS Symposium
June 23-25, 1998

MNaval Postgraduate School
Monterey, CA

For more information:

| morsoffice@aol.com orcall
(7031 751-72¢
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