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EXECUTIVE SUMMARY

The modif ication of existing equipment to incorporate

design irnpro\:~.nnt~ has ~~. ‘3  incrc~ sincly irr~ -r tan t  to U

Army both a .-~ :~ :.nt ~~~ o~ .~~.nt~~inin.~ fo r c~i rea~~ ::~~ss ~md as

ef fec t ive  al ternative to n e - ~’ development. Corrcctly managed ,

modification programs offer significant potential savings in

both time and money. However , over the past several years ,

the Army has encountered numerous management problems with its

modification programs . In particular, many modifications have

not been installed i n a  timely manner .

• This paper examines the management of Army product improve-

ment ins ta l lat ions  to fielded equipments from th~ perspectiv~
of tl:e .~~~~cr of n’~ Arr~p Prod uct Ir :~~vc~ ont Pro-~ram . ~

‘. ro

of c~i i r e nt a:id cncr~ ing policies and procedures is accompl~ ~~~~~~~~~~

to determine the specific actions and interfaces that are

essential to the planning,  implementing , and controlling of

product improvement installations . Several recognized/potential

problem areas pertaining to the management of modification

installations are examined in terms of recent policy and pro-

cedure changes , and recommendations for avoiding or mitigating

these problems are discussed.

j~Y The report concludes thab the Army ’s new policies and

procedures for managing the installation of modifications

should lead to substantial improvements . However , the most

ii
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important factor in determining the success of any given projecb

is the product improvement manager himself. It is essential

tL:~t: ti~~~ ind iv :Ldual  be hwolved in all pha~ os of p lannir j and

~~~ lc:m: r:t.~ : L ’- .~ r~od i[ -‘~ t~ oi~
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CHAP TER I

INTRODUCTION

± • ~~~~ ~~~~

One of the important ways in which the Army seeks to

Y maintain force readiness and to meet new materiel requirements

is through the improvement of existing, equipment. Evidence

of the growing significance of this concept to the Army ’s

overall materiel acquisition strategy is illustrated by the

dramatic increase in expenditures for product improvements

over the past six years. During the period covering Fiscal

• Years 1972 to 1977 , the Army ’ s annual  budget for product

improvements has ~ncre:~~-n~ f rom n~ pro::i1~atc1r~ $ 125 ~‘1 ( l : 3 3~~1

to over $550 M ( 2 )  . In a 1974 Statement of Principles for

Department of Defense Research and Development , the Director

of Defense Research and Engineering stated : “In selecting

programs, we must insure that ... greater emphasis is placed
on product improvement as a potentially effective alternative

• to new development.” (3:inside cover)

1This notat ion wi l l  be used throughout the report for
sources of quotations and major  references.  The f i r s t  number
is the source listed in the bibl iography.  The second number
is the page in the reference .
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The management of product improvement/modification

projects is of critical importance to the Army . If properly

managed , thc~ e projects provide timely resolution of opera-

t IO f lcl i  prob1~ ns a:~~ ranir~ velo~’r~ont and fie]ding of z~cw

capabilities. On the other hand , management errors in th .: e

programs can signi f ican t ly degrade operational readiness,

performance , and supportability of operational equipment upon

which field units are dependent.

Product improvement management poses many perplexing

problems. Working within the constraints of an existing con-

figuration, the manager must develop , test , procure , instal l,

field , and provide support for the required modification in

a relatively compressed time frame . A typical project may

requi re  the services of v i r t u al l y  every disci pli ne and reo~~.re

funding support from all four appropriations ( i . e .  Research

Development Test & Evaluation , Procurement , Operation &

Maintenance , and Stock Fund). Due to the critical impact

of these projects and the relative management complexity ,

the Army is finding it necessary in an increasing number of

cases to exercise intensive management control. Thus , there

are now twenty three project/product managed product improve—

inent projects in the Army including systems such as the M60

tank , the M55l Sheridan , the Cobra, and the Hawk Missile

System.

This report will focus on the one particular aspect of

the product improvement process which is uniquely different

1 
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from the other materiel acquisition alternatives - the instal-

lation of the improved hardware to the existing equipment.

It is in this f. nnl h iso o ~~~~~~~ :~cco:~~lish m~nt thait :.:”:v

or our riost p c r j le:.:io~; p rob lems  ari~ e. ~~~~~ the purpose o~
this paper is to iden t i fy  what  the manager of an Army Product

Improvement Program should know about managing the instal-

lation of modifications to fielded Army equipment.

Specific Goals of the Project

The goals of this paper are to ident i fy  the specific

actions and interfaces that are essential to the successful

p lanning , imp lement ing,  and control l ing of product improvc::-en t

i:e~tai1~~t ioas on f i e lded  eq~i ir ..:~ents and to hi ghli ght siqnifi—

cart problem areas . Current and emerging Army policy and

procedures governing product improvement/modifications will

be identified and several existing and potential problem areas

will be discussed. Finally , the impact of emerging policy

and procedures on recognized problem areas will  be evaluated .

Def in i t ions

Product Improvement: A formally proposed configuration change

or modification of an item of materiel , type classified as

standard or limi ted production , which involves substantial

engineering and testing . (See AR 70-15 for further elabo-

ration) . Product improvements are proposed , funded , and

3
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accomplished as separate projects.

Modificat ion:  Any a f te r  production a l terat ion of a permanent

:~o~.ure (other th: - ~~~ - i al eo~~/s~ -ocial  ~~~~~ nn al ter~ t~ on

~~ to ~. :i ~ od L e o , ~~~~~~~~~~ or ~ :sc:,. L~~4~ of oot~~ i~~l re

a mandat ory  bo~~is. (4 :A7) All  f u t u r e  modi2ications should

result from approved product improvement projects .

Modification Work Order (MWO) : “A Department of the Army pub-

lication providing authority and instruction for the modifi-

cation of Army materiel. ” ( 5:A3)

Re t ro f i t :  “An al teration of a conf igura t ion  item to incor-
-

- 
porate changes made in later production of a similar item . ”

( G : A 3)

Lfo~ t ~-~cl ~:n’e-

This paper will only address those mandatory alterations

(modifications) which result  from approved product improvement

projects within the Army . Information was gathered from

existing regulations and guidance documents , reports generated

by GAO and Az\A investigations , and by conversations with

Department of the Army , US Army Development and Readiness

Command (DARCOM) , and DARCOM Commodity Command personnel.

Information was not obtained from other Army f ie ld  commands

due to the constraints on time.

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~iii ~~~~~~~~~~~~~~~~~

’ -- 
_ _ _



CHAPTER II

• PJ\CKGROUZ~D

• I’u~:norc of Product i!:r)r0 !’.mc~flt ~ / L ’ ’ ( l ~~~ ~- T t  ions

Product Improvements which result in modification of

fielded equipment are initiated to accomplish one or more of

the following :

Assure the safety of personnel , prevent damage to
equipment through operational use , or provide safe-
guards for security . ( 5 : 1— 2 )

Insure compatibility with newer equipment with
which it will be operated or with personnel who will
operate it. (4:3—1)

Increase significantly combat or operational
offect±-eoncss or reduce sic~nificantiy requirements for
lbs logiotic co~port. ~4:3—i )

It is the Army ’s policy to limit modifications to those which

are necessary and demonstrate significant improvements . Mod—

if ications are to be carefully reviewed and coordinated with

the user ’s representative to assure the validity of the re-

quirement.

Buildup of Unins ta l led  Modif icat ion Kits

Al though the r equirements for many of the Army ’s modif i-

ca t ions have been caref u l l y  documented and the cost effec-

tivencss determined by economic analysis, th~ realization of

these benefits has often been substantially delayed or forgone

a1Loc~ethcr due Lo the fa i lure  to install the modificat ions in- 

5
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a timely manner. In July of 1974, the Army reported a backlog

of uninstalled modification s that required in excess of five

millio~- meshoors to ncoo:::~ lLnh . (7:1) SOme of these modifi—

cetions hdd ,:~on au~ . ‘ ‘ ‘ .~ ~~.d s~ nce as early as 19C 9.

Failure by the Army to accoionlish modification appli-

cations in a timely manner not only deprives operational units

of needed improvements , but also tends to increase the cost of

the modifications through extended storage , handl ing, damage,

and loss of modification hardware (kits) required. Further-

more , potential cost -savings through reduced maintenance

actions or reduced logistics support may be forgone.

The Army has sustained a sizeable backlog of unapplied

modifications since before 1970; however , there still does

not appear to be core..on agreement as to the cause or the solo—

tion. In a recent report on the Army ’s modi f ication program ,

the General Accounting Office stated:

The Army believes that the prime reason for these
delays (delays in installing modifications) is the lack
of necessary personnel. We believe that the primary
reasons are that

—--equipment requiring modificat ion is not promptly
inducted into the maintenance a t ivities,

---required materials are not effectively controlled
and there fore not avai lable ~t the right placeat the right time , and

——the management in format ion  systems are not reli ab le
to insure e f f ec t ive  planning arid scheduling . (7:3)

A previous report issued by the Army Audit Agency in 1973 on

the sub -~ect of the Army Aircraft Modification Program con—

cludod that manpower shortages we re primarily responsible for

-
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uninstalled modifications in Vietnam , but that the situation

was rapidly changing and in many cases Direct Support Units

and ~cneral Support Units had amp le capability to app]y kito .

• The i- ooo~~t ~ t at~H :  “~~o ~-o not i -~~li~ it is soun d m m o~~c. o-nt

to award contracts for the application of field-level modif i-

cations without f i rs t  determining whether there is in-house

capability , particularly at the GSU (General Support Unit)

level. ” (8 :32)  The report also pointed out that control of

• modification materials needed improvement and that the re-

porting system was slow and inaccurate .

Congressional Interest and Action on Backlog

The Congress has been concerned over the accumulation of

uninsealled modifications for several years. This concern was

clearly reflected by the Senate ’s in-depth questioning of

MG Bush on the subject in 1972. (9:1562) On at least three

occasions since 1970 the Congress has received reports on the

subject from the General Accounting Office. In the 1973

Defense Appropriation Bill the Congress directed that modifi-

cation installat:ions be funded by the Operation and Maintenance

Appropriation rather than the Procurement Appropriation. It

was apparently the sense of the Congress that the use of

Procurement funds may have obscured necessary planning and

contributed to the backlog of uninstalled kits. Recently ,

Congress has moved to reduce the Army ’s FY 77 budget for

7
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modification installation. This action may be intended to

force the Army to rely more on field level personnel for mod-

ification.

Dcuarto:ont  of the Arm- ’ Actions on backlog

In mid 1974 , reports indicated that there was an “Army-

wide MWO (Modification Work Order) backlog requiring an appli-

cation ef for t  in excess of 5 million manhours. ” ( 10:2) The

bulk of this backlog was at the Direct Support/General Support

level and was thought to exceed both the current and future

capacity of these activities. Responding to this situation ,

the Department of the Army (DA) tasked the Development and

Readiness Cor . -oanc l (DARCOM) to develop a time phased plan t~-

eliminate and prevent the recurrence of the MWO backlog. ;:

subsequent guidance, DA suggested that the plan be structured

H in three phases as follows :

Phase I — Establish quantitatively the volumn of
unapplied current modification work orders.
Pha se II - Eliminate  unnecessary unapplied current
modification work orders.
Phase III - Future modification control . (11:1)

DA also stipulated that DARCOM be responsible for programming,

- funding, scheduling and application of both current and future

modification workloads .

DARCOM Actions to Control Modifications

~~ In response to the Department of the Army ’s direction ,

8
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DARCOM developed a three part plan to: l ) iden t i fy  unapplied

modifications and eliminate those which were not essential ,

2 ) a p p iy those r c o e i n in g  ) j e~m.co t ions  b’.’ September 1978 , an I

3) imp leniont im proved maiio~~o~uo-nt controls over fu tu re  mod i fi ot —

• tions. Following coordination with all major commands, this

• plan was approved on 17 July 1975.

Phase I of the approved program has been completed . This

phase included a physical inventory of unapplied modifications

by field commands, correction of configuration status accounting

data, reevaluation of the requirement for unapplied modifica-

tions by DARCOM’ s commod~~-y commands, and the rescission of

modifications which are no longer necessary or essential.

Ef for t s  are now underway to eliminate the backlog identi--

fied under phase I. Under this phase, personnel from DARCC~:

cortunodity commands will visit user commands to plan modifi-

cation installations and will negotiate formal Memorandums of

Understanding for the agreed upon modification program. These

memorandums will specify who will install the modifications,

H schedule, delivery and storage of kits, administrative and

other support to be furnished by the user or DARCOM, appli-

cation reporting procedures , and required funding. Application

may be performed by DARCOM depot team, contractor team, or by

user command personnel when feasible. When user command

personnel perform the work, DARCOM will furnish required funds

(except for  mi l i ta ry  personnel salaries) . ( 12:3)

9
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All modifications authorized by Modification Work Orders
- 

published after 1 July 1975 are to be managed under the guid-

ance of ph:so III. A~ 750—1 is currnn~ iy bc�iag revise-i to

r c f l -~ot th i s eui~~:n~ e. Jo addition , flew DARCOM regulat ion

(DARCOM-R 7~~0-50) is being developed to provide supplementary

guidance. Chapter III will discuss the current and emerging

- policy for application of modifications.

4:
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Ch APTER III

CURRFNT A’:D E~-1ERGI~~G POLICY

• Within the Army there are three applicable , interrelated

sets of guidance , each defined by separate regulation, which

relate to the reconfiguration of materiel. These are delin-

eated in AR 70-37, Configuration Management ; AR 750-1 (Chapter

• 3) , Army Materiel Maintenance Concepts and Policies (Alteration

of Materiel); and AR 70-15 , Product Improvement of Materiel.

The requirements of each of the above regulations must be

satisfied for the accomplishment of a product improvement

which result :  in the r::di~’ioot ion oT :- .is t i iv~ c~ ui~ ment .

Confiq~rat!cn ;:~~~~~~~ t is concerned with defining the

configuration (form , f i t , and function) of equipment , control—

ling changes to the configura tion , and accounting for the

current configuration throughout the equipment’s life cycle.

Changes to the defined configuration are proposed by means of

an Engineering Change Proposal (ECP) in accordance with

MIL—STD-480 & 481. This document delineates the proposed

change, describes the impact of the change on the equipment ,

• and identifies the specific equipments to which the change

will apply . Approved ECPs are implemented by means of a

directive or request issued by the approving authority . All

chanqes to horciware and documentation arc strictly accounted
- 

11
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for and recorded in Configuration Status Accounting Records

and Reports.

An f ln g i n c cr i . o f  Ch:n~ o n ’ -  be ap~ ~ovc-d L o r  incorporat i  C:

in Tht irc procur :-‘cnts , cur:. -:: prcdnst ion it ems , or j r evL c~m

produced items ( r e t r o f i t ) . When an approved ECP requires tbe

re t rof i t  of existing equipment , the retrofit action is accom-

plished in accordance with AR 750-1 (Chapter 3 ) .  Mandatory

retrofit actions (modifications) are implemented by publica-

tion of a Modification Work Order (MWO) or by appropriate in-

structions in Depot Maintenance Work Requirements (DMWR) and

contract work statements. These documents include specific

instructions and time com’~liance requirements for accomplish-

ing the modification and. au tho r i ze  the performance of the ~7ork.

Alter etions for s~ ccin1 mission or s~ ecial nurpose , and minor

alterations which are not mandatory , are not identified or

issued as a MWO. (4:3—8) Minor alterations are treated as

routine maintenance actions rand are disseminated through normal

maintenance publications.

Both the approved ECP and the approved I-IWO (or DMWR/

contract work statement) may be viewed as a license to proceed

with a specif ic  action . However , these documents do not

interface directly with the budget process to provide the

necessary funds. One of the prerequisites for ECP approval is

that funding authorization be made available concurrent with

approval. If this can not be done , A1~ 70—37 states that the

12
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ECP should be disapproved or reduced in scope. If the equip-

ment to be changed is in production , an ECP may be funded from

the  pro c enen: l ine  itL:.: fo: the ch - H  (provided su:~’h

- • f u~ :. ~ a i~~ d~’e1 1.~h1e) i~ - ~ ~r~- stc ci t h c~ - .h a cc: tract: ’

change . However , when the equipment to be changed is not in

production or the scope of the change is such that it must be

accomplished as a separate project, funding becomes a problem.

• Moreover , if operational equipment is to be modified , funding

must be accomplished from two or more appropriations . In the

1973 Department o~ Defense Appropriation Bill , the Congress

recommended an immediate policy revision to require financing

weapon system and equiorient modification kit installations in

the Operation and Maintenance Appropriation . Thus , it is nc:~

necessar; to a c m ~ire s~~~arate f u nd in c  for  medi f ica t ion  ins :al—

lation .

The Product Improvement Program established by AR 70-15

provides the procedures for obtaining approval and funding for

— configuration changes which involve substantial eng ineering or

modification of existing items type classified as standard or

limited production . Under the Product Improvement Program ,

- 
substantial configuration changes or modification actions are

proposed as separate projects via the Product Improvement

Proposal (PIP).

In January 1976 , DA directed that all future retrofit

actions be accomplishcd under an approved PIP. (13:5) DARCOM

13
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Development and Readiness Commands can approve PIPs up to a

ceiling of $2 M per fiscal year for five years (10 1.1) for items

c-nt of pr oduction and $~ 11 ~-c~ f i sc~ y~~nr  •
~~r fine yea--s (2 ’

f~ it~ :.s i~n j C C  du ction . (5: 1—3) ~ 1 : -sc i i ;  . 4 t s  a -~ to cli

new PIPs relating to a specific end item . An approved PIP

provides the authorization for entering requirements in the

- budget. It should be noted , however , that approval of the PIP

is not synonymous with funding the project. The approved

project must compete with all other approved projects within

the DOD budget for available funds. In addition to providing

• budget input, the approved PIP serves as a planning document

• for project accomplishment. Thus , it includes the schedule

milestones , funding outlay , and method of imniementation .

ft-on receipt  of funding , the :IP proponent will proceed with

the development and testing of the improvement. If the

improvement is successful , one or more ECPs will be processed

to update the technical data package. If existing items are

to be retrofitted , the revised technical data will be used to

procure the necessary modification kits. Application of the

modification will be implemented by the appropriate document

(MWO , DMWR , or contract  work statement) . The contract work

statement is used if the rnods are installed by contractor ,

whereas the Depot Maintenance Work Bequest is used for work

done in depot. Modification by direct support/general support

units is authorized by tht.~ ::odi’ication ~:c’rk Order. Actual

-
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reports of applications will be fed back and incorporated in

the Configuration Management Status Accounting Records so that

the actual configuration of cach in d iv i c~ua l  item is known .

P~ ’- .re 1 i11u:~ :-~~c-~ the c~~ .~~-:l ~~~~~ - ::nc~ ~ f evei~~: re~~~:~

for the acco:~nli:h;~ent  of a ~-rc ’du~~t .~:- .rov-: nent e f f o r t  which

results in the modification of fielded equipments .

MWO , DMWR, Contract Conf Status Acctg
PIP ECP Work Statement Records Updated

a 

- ~~~~~~~~ Equipment

~—~I~III
( Modified

Update TDP Kits Procured

Figure 1

The precedi ng discussion briefly described the interre—

let ionshi p of the three pr inei~~:i - o li cy  document:  w hi c h  i:~~-~ :1:

on modification management and introduced the key elements for

program approval and accomplishment. As can be seen , the

Product Improvement Proposal is used for initiating the project

and serves as a project planning document. Normally , the

engineering and development of the modification is funded and

accomplished in accordance with the PIP. The Eng ineering

Change Proposal documents the improved design and provides the

basis for determining whether or not the project will proceed

beyond the development phase. Thus , in the context of an

Army product improvement project , ECP approval is synonymous

• with the decision to implement the change . Finally , the

- , 
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Modification Work Order (or alternate authorizing document)

releases the modification for application to fielded equipment.

The r e - . nder  of t~~~~ S c h m~tcr will addru ss  the h :n  cc~~

which c.~L ~-~~e ~ce ~~ o~:d~n: to in: - - - ~ho :ccce~n • En

plishment of a product improvement installation . Before

proceeding , however , it should be noted that not all modif i-

cations have equal priority . Modifications are classified as

urgent, limited urgent, and normal. The classification urgent

is only used when the condition it is intended to correct is

such that the equipment can not be operated until the modif i-

‘
I cation is applied. Limited urgent is used when the equipment

can continue to be operated for only a limited time , not to

exceed 120 ~~n ’s .  Obviously , urgent  and l imited urgent  m o d i f i —

cations mus t be expedited and many of the routine actions ~-:i11

be bypassed , or accomplished on an informal basis with after

the fact documentation . These type actions , however , are

certainly in the minority and will only be treated br ief ly  in

this paper. Thus the following discussion will focus on the

accomplishment of normal modifications. Discretion and

specific guidance in AR 70—15 , AR 750-1, and AR 70—37 should

be used to tailor one ’s actions to fit the situation when

urgency is a factor.

Modification Application Planning

Planning is an essential element of any project. To be

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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useful , however , it must be tailored to the specific needs of

• the project.  Also , it must be kept current and it must have

an e-~r r o~~n i at e  d o~reo of fle:J b~ 1iL~’ b u i l t  into it:.

MOcIr  c a tL o l .  ‘~lc1 :~in g  1: a’: it er et ivo  process which i~ -

with the development of the initial proposal and evolves into

a detailed plan prior to publication of the Modification Work

Order or other authorizing document. At program initiation ,

the implementation concept should be established in general

terms to facilitate the development of project cost estimates

and design objectives. This broad planning is reflected in

H the Product Imorovernent Proposal. The PIP includes the

quant i ty  of kits to be procured and installed; a preliminary

schedule for  procuring , receiving , and installing kits ; esti-

mated do l lars  by f i sca l  year ; and a s tatement on the method

of implementation. The basic PIP data are normally upda ted

twice annually; however , there is no specific requirement to

include actual detailed back up data.

In order to develop a realistic modification application

plan , it is necessary to gather specific data from several

sources. The development and retrieval of this data also

requires d degree of plannina and coordination and should

therefore be considered early in the project. Some of the

important steps in modification application planning are :

-—Ident i f y the actual quan t i ty  and location of kits . This

may turn out to be a moving target. Thus , it is important to 
•
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stay current. Initial data furnished by item managers should

be verified by user commands . Requirements f~ r other services

and for Foreign :ilit~~ y Saa~~; must a:c ~

— — I d o n ~~~~n the actu~~ cori f: -~urani ce ‘1 it ns to ~c r Ln ~ii~~?d .

It is not unu s u a l  to f i n d  more than o.~~ conf igura t ion  in the

field. ~ll too frequently , modifications which were previously

issued are only installed to a portion of the equipments.

This condition could seriously ef fect the modification being

- - developed.

--Determine special equipment or tools required to perform

the modification. Assure that the personnel who will perform

the work have access to these tools or equi pments .

-—Determine wh ether  main tenance  f loa t s  will be required and

i d e n t ify  sr e J rce  o~ ecaf ; neat  fo r  i:cce~~ :erv fl o a t s .  If the

modi f ica t ion  requires the equi pment to be down or away f rom

the unit for an extended time, it may be necessary to provide

substitute equipment in order to maintain the operational

readiness. Possible sources for floats include depot stocks

and local installation stocks.

• —-Determine the skill ievels required to install the modifi-

cation .

——Iden t i fy  where we-rh will  be performed and who will perform

the work.

——Identify transportation requirements .

——Lstablish ‘;cheJulcs based on equipnent av cJ lab i li t y ,

18
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modification kit avail abili ty, facili ty availability , personnel

ava i lab i l i ty ,  etc. Schedules should be designed to preclude

the ~ ~ticn -;~~i~~: - - ~~1o~~ ;e:-:c~~. ‘.:ne n C:.  ~— t h’ :

bu ‘ cs su ,~- t~~:~ e:c ,:‘ic b: ‘nfjt:~

The above considerations are not intended as an exhaustive

• list but are representative of the data and decisions which

must be compiled in order to develop a solid plan for imple-

mentation which will  assure t imely application , minimize

downtime , insure adequate configuration control and hold costs

• to a reasonable figure. Recently , DARCOM has directed the

init iation of a formal Nodification Application Plan for future

modification pro~rams. ( 14 :5)

Planning for product irnprove: :ent ins ta l la t ion is the

• res~: c :s ibil.ity of the ~~C O i  o:u~ori n- ~ age ncy , and s:~e c i f i —

cally the designated manager for the Product Improvement

Project. This planning can not, however , be accomplished in

a vacuum. Inputs must be obtained from the item manager ,

engineering , maintenance , procurement , and the actual user.

To facilitate the coordination and planning with the user , DA

has directed that formal Memorandums of Understanding will be

developed. These memorandums will constitute an agreement

between the user and the DARCOM sponsoring agency and will

define specific responsibilities for modification installation .

Thus, the Memorandum of Understanding (MOU ) should play a key

role in future planning. It should be noted , however , that

19
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the MOU for modificat ions is a new concept which the Army is

attempting to implement for the first time this year.

1~n approved Product Improvement Program may be thought of

for funding purposes as progressing in three successive stages :

engineering development & testing , procurement of modification

hardware , and installation of the improvement. Each stage is

separately funded. Thus, for an investment item , hardware wil l

be purchased by the Procurement Appropriation and installation

will be funded by the Operation & Maintenance-Army ( OMA ) Appro-

priation . This “split” funLEing often gives rise to problems.

For exa :1e , a ~:cheJule cheaT-c in dc\’eloc.: ant or procurement

will necessitate a change in the ap; lication schedule. 110w—

ever , since the Procurement budget is reviewed independently

of the OMA budget , there is no automatic transfer of infor—

ination and adjustment of funding . Thus, unless carefully

administered , program funding can get out of balance . It

should be noted that OMA funds are appropriated on a one year

basis. If aMA funds are not obligated in the year for which

they were programmed , they are withdrawn . Since the normal

budget process takes about two years , the only way to gain

additional funds for either the current fiscal year or the

next year is to divert thei~ from another approved , funded

project.

20
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In July of 1975 , the Department of the Army assigned

DARCOM the responsibility of programming and funding all aspects

of fu ~ :a:e r,-. ,nhi •~ic ~~~~~“ a-s . (12:3) :~~ior to th~~ t ine . f : n c 1i a~

• for  P:,rcct/”c. ~raJ 
:.~~~: C r  . l e ~~~] -

~od i , f f - ~ t ion  ~~ ‘ lica tion v n

accomplished by field commands. Under the new guidance , DARCOM

will negotiate application requirements with the user . If the

user has the capabili ty to perform the installation and agrees

to do so, this agreement will be formalized in a Memorandum

of Understanding (MOU). This MOU will specify the work to be

-
~ 

- 

performed and the required funding (excluding service personnel

salaries) . DARCOM must program these funds and reimburse the

user. If for any reason the user is unable to complete the

work within the required time compliance period , the DARCOM

sponsoring agency must  make  a l t e rna te  a r rangements  for inst ci-

ling the modification. Modification installations performed

by contractor or depot personnel will be funded directly by

DARCOM .

The designated manager for the product improvement project

must assure that the funding requirements for his program are

accurately reflected in the various budget documents. To

accomplish this for the OMA funded portion of his program , he

must work with the Comptroller and the Maintenance Plans and

Programs Of f i ce  of the sponsoring agency . OMA requirements

should be incorporated in the commodity command’s input to the

Program Objective ~emc~ran dum , the Army nateriel Plan , the

2J
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Command Budget Estimate , the Command Operating Budget , and the

Ops 25 form which goes fo r.-iard as budget backup . The require-

r,:ej-~ ~s r fl-: :t ~ ia t - -so e -~ - ,a ,c .a-:’. ~c she- : a be ::-:~~t cu rvent  ~ad

in - : - ccme :~ th - c~~:~~l nrc - : I T ; f l .

Under curren t policy , 0-1A funds  allocated to sponsorir~j

agencies for appli cation of modifications are provided dir ectly

to the US Army Depot Support Command (previously designated the

Major Items Data Agency) by DARCOM . The sponsoring agency

-‘ provides the Depot Support Command (DESCOM) with modification

requirements stratified by DARCOM depot and commodity command/

• field team . DESCO:1 then disburses funds at the direction of

the s~onsoriag agency from specific Procurement Request OrC~,r

Num)cr (PRO~ ) accou:’ts to the contr-~ctor , command organiza~~’nn ,

or a~~’:nc~ pc-~fo rm ’.n ’~ the - -:ork . ( i 5 : Ar ~~en d i x  G) Thus , D~SC-~

performs a banking function for the commodity command .

User Coordination

The basic objec tive of any product improvement or modif i-

cation is to improve the equipments ’ utility to the user.

With this in mind , and recognizing that the user is dependent

on operational equi pment to perform his mission , good early

coordination is a must .  Thus , all Product Improvement Proposals

must be coordinated prior to PIP approval with the user ’s

rcpresentativ~ , the US Army Tra in ing  and Doctrine Command

(TRADOC) , or other conbat developers as appropriate to insure

22
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that proposed improvements are compatible with materiel ,

training , and operational suc~ ort objectives.

the ~-:~~~act . ;rogro:: cc t:k~:ea- .h dc :-~lon ; -:n t and t c-ct n~~,

cac e~ :~~r , ~ r — ‘ “ -~ - r ~~:t e  rc- :’~ - can e _ lye , ~fou~ -f ‘j C  k c -  t n- -

pri~ ed of p r o j ect  d~~:elopr :-:.nts. This cont inuing coordination

will  culminate in the deve lopment of formal Memorandums of

Understanding between the major Army commands and the sponsoring

agency which will define specific responsibili ties for modifi-

cation installation . These MOUs will address the following

• areas :

I d c nt i~T --  ~nn l ica t ion  Team
c~ - - - -~~~- - 1 :  ~ - 

- 

~~~~~~~~ ~~~~~~ ~“
-~~~~~ -nc~:~ ~~. ~o h - -~ :c -:~~~- user commands

(1 :3)

Confi guration Status Accounting

Tracking the configuration status of equipment is the

responsibil i ty of the sponsoring agency and is vital to the

successful completion of a product improvement/modification

projec t. To facilitate the maintenance of Configuration

Status Accountinq Records , personnel performing insta l la t ions

are required to report on modification accomplishment by

completing DA Form 2407 and forwarding one copy to the spon-

soring agency and one copy to the US Army Depot Support Command

(DESCO -1) . (l5:Appendix C) For those equi~ mcnts upon which

23
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serial number controls are imposed , modi fication installation

reoorting will identify th~ items modified by serial number .

Fc~ ~~~ -- k :: c - . ~- -:e not ec-atro~ ad b serial  nn:: ar , th~

s~~on:or :g f - n -  - - - i .~ -cat- : y a a:-- -’ , un~~~-: 1t- J on:l [~~o

~ur:~~er for the ~; -n~ ific-~ equi~a.Tent. Conver:-;ions to this new

NSN are reported by location as installations are accomplished.

• 
- Upon receipt of modification accompli shment reports , the spon-

soring agency must update its data to reflect the new config—

uration. If status accounting records reflect that modif i--

cation installations are not being accomplished in a timely

manner , the product improvement manager should take corrective

action .

- - ‘ - -

~

e

~ 

~~~~~T ’~~~~~~~ Ofl
~~ t _ ! .~~~~~~~ c -

Figure 2 represents the primary actions required for the

successful planning and accomplishment of a product improvement

installation . A brief description of each activity is given

below .

1. Prepare PIP: The Product Improvement Proposal is develop ed

by the Project/Product Management Office or ñesignatcd lead

• activity of the sponsoring agency . Preparation of the PIP is

a coordinated effort and includes inputs from the functional

elements of the sponsoring agency ari d from the user ’s repre-

sentative . The PIP includes estimates of the quant i ty  of i tcm~;

24
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3 to be modified , the schedule , cost, and method of implementation .

2. PIP Approval: PIPs are reviewed by a multi-disciplined

Con f i gurat  i on -:- a ~rol aa:~-r f ~ ~ -a :~~~- - ~e-’e1 de ~e-rrnination . (‘-a-

ce .5rence - ‘ - - -  r ‘ rL - ’: -l c:- .~a tat i ’-o  Ia m: nator ’’ for en

approval decision . PIPs which exceed the proscribed dollar

ceilings for approval by DARCOM commodity commands are forwarded

through DARCOM to DA for approval.

• 3. Program/Budget Funds : Approved PIP requirements for all

years should be entered in the appro’-riate budget documents as

soon as possible. The P- I  or load ~ictivity ior the PIP should

follow up with functional ele:-.onts to assure that requIr-~:rc~:t-~
are properly budgeted. It should be noted that prograxm’ning

and budgeting is not a one tie c activity . 7-is requirements are

a d j a ~;tod end esti:-mtes rcfirLed , it ‘- -ill of~~ n be neces:crv to

update budget data. In addition , it is essential to maintain

coordination between appropriations . This becomes critical

when funding availability differs from initial program planning.

4. Develop Modification Kit: This activity represents the

development of the improved hardware and supporting documen~

tation (drawings and specifications) . The development of a

product improvement is administered in the same manner as any

other Army materiel development effort , except for funding .

However , there is one important constraint which the designer

must not lose sight of. The improvement must be installed on

existing hardware which is fully assembled and operational.

26
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The details of the design can have a tremendous impact on the

installation e f f o r t !

5 . Develon 7 :-ni  a:- t i  a : a Lrnc i ras : Do U~ ~ -
_ -i in s  I: at i

ir-: __ - e c t c ( -n:~ a rc  - - r n ~ - - f - I  
~~~~

- - 

~~~~~ 
c - : : ~~~~ hc wi l l  i .  t~~~’

the modification . These i n s t r u ct i o ns  are d- . ‘~‘e1oped dur ing

hardware design , usually in the form of a Modification Work

Order manuscript.

• 6. Prepare Publication Revisions: Draft revisions/changes

are developed for maintenance manuacs and other publications

affected by the modification .

7. Test & ivalua t ion/Tr ial  Ap p l i cat i on : Tes t ing  of the

improved system is performed to verif : that tPo desired improve-

mont has been achieved . The saon ~ cr ia~ u r ~cac’: is reauired to

coordinate with the Oaor~ t iona l  ‘~c-st ~ ivalcat ion A- once (C~ A)

to determij~e the need for operational testin ’; . Testing wil l

include a trial application of the prototype modification to

prove out feasibility of design and adequacy of the applica~ ion

instructions. Application time data are developed for use in

— cost estimates and scheduling .

8. Update Implementation Plan : Quantities and location of

assets will be refined. Preliminary requirei~tents from other

services and foreign users may be estimated. Support require-

merits and quantities are determined .

9. Issue PRON to DESCO~~: Opera tion and Main tenan ce funds for

modification work are disbursed by the Depot Support Command

27
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(DESCOM) . Sponsoring agencies idex t i fy  manhour requirements

ar.d schedules for modifications by means of a Procurement

P - n ’  t e s t  Onder ::a’-:c.o: (T - -r0:; )  . A 1-P is C _ -nc-i -at od for each

Pecli fic io. P~-nh 0: ~:r nu -- ~~~~ /n:~tio:’a~ stock number cc; ~Lin :- ion

and includes funding guidance for the budget year and four out

years . Sponsoring agencies should forward PRON to DESCOM as

soon as requirements become known . This is normally accom-

p].ished by the Maintenance Directorate of the sponsoring agency .

10. Input to USAMMC f i le : The US Army Maintenance Management

• Center has the responsibility for tracking the Army Wide MWO

status and publishing quarterly DAMWO Program status summaries.

Sponsoring agencies must notify USAMMC as soon as a Modification

Work Order is projected and identify requirements .

11. Zc:jeost :~e~c ~PP;: New ::ational Stock Numbers must be

requested froni the Defense Supply Logistics Center for new or

- - modified parts , modification kits , and modified end items as
- 

- appropriate .

12. Develop ECP : The lead activity or PM o f f ice  will  develop

one or more Engineering Change Proposals in accordance with

MIL-STD-480. The ECP(s) will describe the proposed change in

detail and cost out all aspects of its implementation including

V re t rof i t  and support.

13. Program Review/ECP Approval: Following development and

testing of the modification , a program review is conducted to

determine whether or not to continue into procurement and

— - _  
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fielding of the modification. The - ECP provides an excellent

format for conveying the information required for this review.

Hence , the L-~I’ is nore-cill ; erc-par :-d in a~’-ecnca and rc - - - i - r ;cd

by a Con fi~ a raL ix .  -
‘-

-j rJ. A’- .o~-’el of the ECP const i—

tutes approval to proceed with the project as outlined in the

approved ECP.

14. Publish Manuals: Changes and/or revisions to publications

effected by the modification must be published prior to modif i—

cation installation. Ideally, the publications would be accom-

plished concurrently with public ation of the Modification

Work Order.

15. Determine Other User Reqmts: Requirements of other

services , National Guard , Coast Guard , and Foreign users of

equip.aents should be determined prior to procurereent of kits

when possible and incorporated in the buy .

16. Procure Modification Ki ts : Hardware required for modif i-

cation of end items and spares and support of modified equip-

ments is procured through normal channels. Procurement

quantities should take into account Foreign Military Sales and

service requirements. In addition , special tes t and diagnostic

equipments and special tools mus b be procured in a timely

fa shion to faci l itate follow on kit  installation.

17. Refine Plan/Draft MOU: The application plan should be

updated as required to ref lect  the approved program. Based on

this updated plan, the PM or lead activity will work with the

29
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Maintenance Directorate of the sponsoring agency to prepare a

draft Memorandum of Understanding.

18. Advanc~ ~ot~ ce: Th~ - sp onsaring e-ancy is required to

not I ~~~~
- the me j or  Ar c-n: ‘- nd e ~~- : - ~~ oiie; users irreediatel:’ ~

:-

approval of urgent modifications and within 30 days after

approval of normal modifications. (4:3-4) The purpose of this

notification is to facilitate advanced planning and budgeting

for logistics and operational support of modifications.

19. Negotiate MOU : The Maintenance Directorate of the spon-

- - soring agency , supported by the PM or lead activity, wil l  take

the lead in negotiating Memorandums of Understanding with the

various user commands.

20. Provide Update Information to DESCOM : A copy of the nc-go-

tiated MOU is furnished to the Depot Support Command (DESCCP)

by the sponsoring agency . DESCOM , in response to direction

from commodity commands , will use this document as a basis for

establishing modification teams (as required) and funding

applications. -

21. Publish MWO or Authorizing Document: The authorizing

document (Mod ification Work Order , Depot Maintenance Request,

or statement of work) is formally released to authorize modifi—

cation installation . All required funding for installation

should be in the funded portion of the budget prior to releasing

a MSIO.

L 22. Establish Modi.fication Teams : This activity represents

30
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finalization of personnel planning and workloading for instal-

lation of modifications.

23. Do1iv-~~,-” !-~~~~~P:n’:’ i~~a : Kits ace deliv-:aod from the

coat~ actu t~ 10- ~~~~~~~ -na  Pea~ t e d  in tl’e contract. The kiLE

must then be distributed to installation sites in accordance

with the Memorandum of Understanding . Arrangements must be

made to track kits to their final destination .

24. Kit Installation : This activity represents performance of

the modification . Upon completion of a modification , personnel

performing the work are required to send a report (Form 2407)

to the sponsoring agency and to DESCOM .

25. Update Conf igura t ion  Status Accoi~n t in g  Records : Upon

receipt of Form 2407 , the sponsoring ec:ency configuration

manae;ar must  update the configuration Status Accounting Records.

These records should be monitored by the manager for the product

improvement project to assure timely installation . Quarterly

progress reports are input to USANMC .

26. Update DESCOM Files : DESCOM -is responsible for disbursing

funds for modification instal lat ion. Upon receipt of Form 2407,

DESCOM accounts and records are updated.

27. Follow-up Action : The DARCO~-1 sponsoring agency has final

responsibility for the timely application of modifications. If

modifications are not being accomplished as planned , the spon-

soiing agency must  take action to correct the situation. This

action ccuid includ~ ~i-:Th~ ap a separate modification team

3 ]_
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(con t ractor or depot) to acconiplish . the work . The sponsoring

- agency product improvemen t manager is also responsible for

~ m -~~ n~j  ~~~~ ~-e - L:nt -n pei ~ C - :  ;ii - - cr1:’. Sa: le dat e

- cc n - t ic-’.~ c ~ - : :- -~al  \ e k i d et l c - :~ i .e  r~~: d to ~~~sur~
-
~ completion and proper functioning .

28. Update Master Index File : The US Army Maintenance Manage-

ment Center (USANMC) will publish status summary reports for

the entire DA MWO program quarterly.

I

e
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CHAPTER IV

POTENTIAL PROBLEM AREAS

Introduction

As discussed in Chapter II , the most prevalent issue

con fronting the Army ’s modification program in recent years

has been the fa i lure  to install modi f i cations in a timely

manner. Although there has not been universal agreement on the

can~ - (~~) c:1 U~ s ‘l- ’r - 
, :~~;-er ;’ -

~~~: nrc d cm areas have

bean d en t i d~~ -d .  1~~ s n:~~’ -t er  - -iil err - e a ~~~~~~
- - and oP: -r :

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- . - ----- ~- - - - - . . - - - 

- - - — - -  S 
— - f -~ - -  -

L I 

Timely accomplishment of modifications is dependent

(among other things) on equipment availability . Even when

modifications are free-issued and contractor or depot rnodifi-

cation teams dispatched , it is up to the user to make his —

equipment available for mod.tf~ cation . Since the user is

dependent upon operational equipment to perform his mission ,

the operational readiness of the equipment is of primary

importance . Thus , unless the user is fully convinced of the

need for  the modification , he is likely to be reluctant to
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• allow his equipment to be placed in an inoperative condition

whil e J~e modification is accomplished. Even when the need

f ” th~- moc1ifice~-ion is u~idir n-~tcd , it is c-~ sentiel to n~in~~-ize

cT~

- f lecant  rc ~~~~~~~
‘ and j ’r ocodure changes have not relieved the

field commander of his responsibility for operational readiness.

However, the negotiated Memorandum of Understanding should

force the necess ary advanced planning required to minimize

downtime and establish a commitment on the part of both the

user and the developer to comply with the plan .

The !-iamorandum of Understanding for modification is still

a no’s-i and ui~~ron~n concept. It may be that the primary :~~ohlem

of tha  fu t c r o  ‘~~ be r-~-~ ot et in g  th e  ::ou . There are , hcr :-~~~

se--.-eral actions which can and should be taken to promote ucer

acceptance and cooperation and facilitate planning. First,

coordinate with the user early to assure the validity of the

- 
- requirement. Second , adequately test the improvement to

demonstrate that it satisfies the requirement. Finally , plan

the application effort to minimize downtime and make arrange-

inents for enuipment. floats when required .

- Modif icat ion Kit Control

4

Inadequate control of modification kits has been a

recurring problem in the Army modification program and continues

~~ to be a potential problem area for future consideration . In

34
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numerous cases , kits have been lost or shipped to the wrong

location . To preclude this problem , modification kit trans-

porLati~in end he:nllin-j, dest~ n ~ti cns , end contro . procccl u in c

sh-eeld be macic t h e  s u:~ act o c~ rly nlenn3 n~~ and i. cludcd :.n

the Memorandum of Understanding.

In stallation of Prior Modifications

In some instances , installation of a new modification is

dependent upon configuration changes made by previously issued

modifications. If these prior modifications have not been in-

corporated in the equipment , it may be phy sically impossible

to install the new modif ication , or worse , the equipment may

not function properly with the new modification . For this

reason , it is extremely important to maintain accurate Con-

figuration Status Accounting Records . During the planning

stage , it should be determined whether or not prior modifi-

cations have be-en issued and their impact on the new design

assessed. If it is determined that there are previously issued

modifications which must be installed prior to the new modif i-

cation , arrangc-mcnts should be made with the user to validate

r z~ 
the configuration status of the equipment. Planning and

programming should include the necessary time and resources

1~ to install previously issued modifications when required.

35
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- Management Reports Inaccurate

- In order to e f f e ct i v e l y  plan and control modif ication
-- Inc  L e ll a t ic e , r an en - - ;men t  da ta  r c let i ng  to quant i t ies, locat~ c-e ,

con cguratic:-. s ta tus , and modificetiol-L accomp lishment must h e

accurate. Frequently it has not been . In some instances , the

field has inaccurately reported modification accomplishments

-~~~~ and DARCOM has not effectively processed data into the data

base. During the past year , the Army has attempted to validate

many of its modifications.  However , af ter—the-fac t  visual

validation is often impossible without tearing equipment down .

In planning future modification , reporting should be an impor—

tent consideration and should be clearly established in the

:ioi - . In add.Lticn , : n e c r i ncj  a~ - etes should assure that

configuration status accounting data track with data in the

US Army Maintenance Management Center MWO f i les .  The user

should be required to verify the accuracy of quantities and

- locations of equipment set forth in the MOU.

- ~- - Overloaded Field Level

In some instances in the past , part icularly during the

Vietnam era, the number of field level modifications issued

apparently exceeded the available manpower for application .

However , under the new policy and procedures , this should not

occur. Under the Department of the Army Guidance issued in

July 1975 (l2 :~~) , DARCOM must negotiate f ield level modifi-

36
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- cations with the user to assure that adequate manpower is

available. In addition , DARCOM is responsible for hudgetinc

the ~i c c -a s sn r - e  f unde; and. a~~ ur i nq  Jication within the tim:

compliance period .

- _ Modification of Spares

- Arrangements must be made to support modified equipment .

Thus , it is often necessary to modify spare parts in the

inventory concurrently with the modification of fielded equip-

ments. In the future, modified components will be assigned

a new national stock number which is incorporated in revised

publications. It should be noted , however , that unmodified

spares must be retained in the inventory until all of the

equipm~nt is modif ied.  Main ta in ing  the proper balance between

modified and unmodified spares and controlling these spares

-: can present a significant problem. Careful planning and
- 

- monitoring of support aspects is required throughout the

modification program .
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C}L’~PTER V

CONCLUSIONS ~~~ Rl co~-:~1:~:-ll~~TIoNs

The in s ta l l a t i o n  of - -~~i fic- - t ions d ~r~~ - ecui -

ment has , over the past several years , been a significant

management problem . However , the Army has recognized this

problem and has taken action to improve management visibility

and control over its modification programs .

Recent changes in policy and procedures pertaining to

Army modifi cation programs have focused primari ly on the

approval process and on planning and control. In January of

this  year , the Department of the Army directed that  all fu ture

re t ro f i t  act *ons be accompHslied under  en approved Product

Improve: ent Proposal.  This act ion should e f fec t ive ly  limit

the proliferation of modifications. In July 1975 , DA a ssigned

- 

-~ to DARC OM total responsibility for funding  modifications and

insuring timely accomplishment of modifications. In addition ,
— 

DA directed the use of a negotiated Memorandum of Understanding

between the user commands and the DARCOM sponsoring agency to

document planning requirements and responsibilit ies.  By

consolidating funding under one agency and developing a formally

agreed upon plan for implementation , many of the old problems

should be avoided.

At the present time the Army is act ively engaged in impic-

ment in g  the above policy changes. both AR 70-15 , Product

38
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- Improvement of Materiel , and AR 750-1, Army Materiel Mainte-

nance Concepts an d Policies, are being revised to reflect these

policy c m u g e s  - In a l-i l Li ue , bAiCO. is  dc - .- -a l.op !mj a su~ ~~

- 
i :met ry  ~:e 

- 
ul~ t lc .n  (L - a ~~--h ~- -0— ~~O ) Lo p r ov ide  Co tnilcn

guidance for  imp 1ementin -~ AR 750—1. It re :.mins to be seen ,

however , whether these new policies and procedures will  work

as well in practice as in theory . The Memorandum of Under—

standing , for example , may prove very d i f f i cu l t  to negotiate .

The user must still be concerned about the operational readiness

- 
- of his equipment and may not be willing to commit himself to

• “h ard ” schedules for modif icat ion.

This author believes that the new Army policies and

- proceduras for r -n e g i i w .  the insta l la t ion  of modifications

should Iced to e- . s~ :ne~ al L :. .nrovcnants . howeve r , the n n - .’

• policy does not consti~~u L e  a ‘1fool-proof” cook book for mod—

ification management. Many of the old t raps still  exist.

- 

- The emphasis under the emerging policy is simply to surface
- these problems at an early point in the program and plan for

- 
them. In the f i n al analysis, the success of any given project

will be determined by the human factor .  There is no substitute

for direct contact and follow-through . The product improvement

manager must be involved in all phases of planning and imple-

mentirig the modification .

-I;
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