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‘:v‘..: FOREWORD
o
1'.'¢:!' This effort was conducted as part of the Management of Technological Change
¥ Pro';ect under the sponsorship of the Naval Supply Systems Command (NAVSUP) (SUP-
o 069). The Navy Personne! Research and Development Center (NAVPERSRANDCEN) was
s assisting NAVSUP and the naval supply centers in the development and implementation of
‘ N personnel management methods for the Naval Integrated Storage, Tracking and Retrieval
';:;s System (NISTARS), a computer-directed warehousing system. Other Navy organizations
b should be able to adapt the methods to their own programs.

o Two major objectives of the project concerned the analysis of organizational factors
P for NISTARS and the use of statistical process control (SPC) methods to monitor the
i.\ : system. The organizational analysis has been completed and is described in another
o - NAVPERSRANDCEN report by Houston, Sheposh, and Shettel-Neuber (in preparation).
S This present report describes the technical analysis of the supply functions and the testing
of the SPC method in a work center at Naval Supply Center, Oakland.

'I

" 5 Appreciation is expressed for the high level of support and cooperation received from
o the Naval Supply Center, Oakland.

o
o
. »
5 HOWARD S. ELDREDGE JAMES W. TWEEDDALE
LS Captain, U.S. Navy Technical Director
o Commanding Officer
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::3‘ ) SUMMARY
A

W,
el Problem
BN
f!'.'- An essential feature of effective implementation of new technology is a well-

designed control system. Control systems are developed from an analysis of system
bty requirements and a determination of the resources required to achieve the level of control
{I‘ ' that is desired. The Naval Supply Systems Command (NAVSUP) is implementing an
S5 integrated system for storage, inventory tracking, and retrieval that represents a major
-:-:- ; departure from the way these operations were performed in the past. The assistance of
Wiy . the Navy Personnel Research and Development Center (NAVPERSRANDCEN) was sought
n : to assess the impact of this new technology on the organization and performance of the
: | workforce.
IR %
‘ j - Objective
o
[)
“‘. The purpose of this report is to describe the method used to perform the technical
analysis, the results of that analysis, and the potential for application of statistical

T process control (SPC) methods as a way to manage supply center operations.

-':?-:
23 Approach

2,
\ ' A pilot project was conducted in one work center of the Naval Supply Center in
| @ Oakland, California. The method used for analysis was the sociotechnical evaluation

procedure (STEP). This method results in a comprehensive analysis of the organization,
but, for present purposes, only the analysis of the technical system is discussed here. The

-
R PANS
& :

oy technical analysis identifies operations which require control in order to avoid adverse
"; ~ effects on quality, quantity, schedule, or cost. Such operations, referred to as variances,
"W are typically controlled by personal intervention. For the purposes of the pilot project,

‘ some of these were examined using SPC methods to determine whether SPC could be used
K in lieu of direct intervention as a control system.

>

A3
i : 'Results

20 N \ .
ey “'The results of the \pilot};roject support the practicality of using SPC methods to

) monitor and control supply operations. The STEP procedure was an effective method to
fﬁ.- obtain information about processes requiring control and to suggest measures useful for
-g.'-;f monitoring supply operations. When used in an iterative fashion, STEP was able to
3;’.& identify key variance points to be controlled by SPC methods. Supply center managers v
~T - understood SPC methods when applied to supply center data. SPC methods gave <. ¢ )‘
1o L inforrgitjg_n. to the managers about their activity which they previously did not have.(, f] S e g
?-'.' AN - ; - e { A
: ‘\“}Conclusions and Recommendations T - o ’ ]
X :
1M /!
é — 1. SPC should be used to provide the naval supply center with quality control
: N procedures needed to support NISTARS. Quality control problems that occur in the

process can be measured. The supply center can use SPC techniques to monitor its own

@ performance.

J.

--{
o~ 2. The Navy should investigate the feasibility of starting similar pilot programs at
e other Navy activities. Sociotechnical analysis and SPC are general, useful approaches to
[ the analysis of an organization and the control of variation. Since the approaches were
o applicable at a supply center, they would likely work well at other industrial activities.
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g'3$ INTRODUCTION

I.|

::Oz: Problem

N Dependable support by Navy supply centers for Navy ships and industrial activities

Wy requires constant attention to performance, productivity and the quality of output. At

: Navy supply centers this means getting the right material to the right place at the right

f., time for the least cost. The Naval Integrated Storage, Tracking and Retrieval System

ot (NISTARS), a computer-directed warehousing system, is being installed at Oakland,
i California, San Diego, California, and Norfolk, Virginia to meet this goal. Since NISTARS

Ay is a new system for supply operations, management control procedures had to be

?::: developed. In particular, the supply centers need performance data to make good

K decisions and meet mission requirements of quality and high productivity. To achieve

'3 these goals the authors have used statistical process control (SPC) methods to organize

Krn the data.

W The management of Naval Supply Centér, Oakland (NSCO) decided that a pilot

s project should be conducted that tests SPC in supply centers and demonstrates its

\:v application to Navy supply data. The pilot would also evaluate the utility of applying

;:»:% sociotechnical analysis to determine the key activities in a supply center that require

RO management control. |

' Objective

_i_ This report describes a cooperative effort between the Navy Personnel Research and

e Development Center (NAVPERSRANDCEN) and NSCO to conduct a pilot project to test

. the quality control procedures needed to support NISTARS. Although SPC methods are
not new, their application in a supply center setting is unusual. An important feature of

o this research was the use of a sociotechnical evaluation procedure (Davis, 1982; Taylor,
M 1975) to determine variance points where SPC procedures should be applied.

s

ij: The report describes the first three phases of the pilot project: (1) the technical
; analysis of the supply functions to be controlled, (2) the procedures for data collection and
J analysis, and (3) some applications of SPC methods to supply operations.

0K

{ﬁ Background

Rl

b

H"s NAVPERSRANDCEN has conducted a sociotechnical system analysis of the physical
:f : distribution systems (including NISTARS) at the naval supply centers at Oakland and San
. Diego (Houston, Sheposh, & Shettel-Neuber, in preparation). This included a system scan,

technical analysis and a social analysis. The present study at the Oakland work center
concentrated on the system scan and technical analysis. The major work functions
identified for the work center were similar to those uncovered in the earlier study.

RyAn

- The 544 Work Center

o7, The primary responsibility of the 544 work center is to provide storage for repairable
e items. NSCO picked the 544 work center as the location of the pilot project for several
o reasons. The work center has relatively few employees and has a smaller amount of input
A and output and simpler operation than most of the other work centers. Finally, inventory
T accuracy was at the standard.
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The 544 work center consists of three warehouses and a part of a fourth. Building
'5- 544 is the number of the main warehouse; the others are buildings 542, 543, and 444. The

A foreman, the offices, manual records and the phone terminal to a microcomputer are
located in building 544. It is the central location of the work center and is also one of the
two locations in the work center where material is received. In addition to the four

;’;:'.' warehouses, there is a large outdoor storage area chiefly containing drun}s _of petrqleum
-‘_l products and other very large items such as propellers. A small part of building 543 is the
Fa receiving area which takes in most of the items stowed at the 544 work center. The
ot receiving function is performed by a contractor. Because it is not part of the 544 work

center organizationally it was not part of the pilot project.

The 544 work center handles most of the repairable items at NSCO. These come
from ships and other activities. The work center also handles new material from vendors,
material ready for issue from activities ("A" condition), and repaired material. Repair-
able material ("F" condition) occupies most of the space. Most of the storage areas
contain racks and provide space for bulk storage on the floor; a smaller area contains bin

.—"‘ —"—"E - I-‘ N
o b A b S

s storage. Material stored in the 544 work center ranges from very large items packed in
';:.: wooden crates to relatively small items stored on racks and in bins.
(- The warehouses are very large one-story buildings. In some sections lighting is poor
o although brighter lights are being installed. There are no conveyors or other mechanized
C equipment at the center. Most of the material is moved into and out of storage locations
KR by forklifts.
oy
ﬁ‘:: The 544 work center employed nine people at the time of study, several of them on a
).«.'_' temporary basis. They consisted of a foreman, a temporary leader, and seven warehouse-
) men. One warehouseman is in charge of the outdoor area and most of the maintenance
activities for the petroleum products. He usually has a crew who work chiefly on the
o material stored outdoors. Other warehousemen are assigned to specific buildings and
ot perform both stowing and issuing functions. Occasionally warehousemen will be borrowed
:r: from other work centers. There is also a weekend shift.
\'l
i‘: In addition to the leader, foreman and the seven warehousemen, other NSCO and
W) contractor employees work part-time in the 544 work center. These individuals include:
S a quality control inspector, members of the operations analysis team who straighten out
N inventory and improve the physical condition of the work center, and contractor personnel
‘f.: who conduct inventories and follow-up on material that cannot be located.
S
’{”" Physically, the 544 work center is not very different from other large bulk warehouse
. - centers at NSCO. It is unique, however, in the amount of repairable items it stores and in
v— the wide variety and number of line items it handles.
:\*\'
o APPROACH
Sociotechnical Analysis
‘_::-:; The sociotechnical systems evaluation procedure (STEP) is a method of describing and
,:: analyzing organizational process. STEP takes into account the relationships among
. technology, people, tasks, structure and goals to produce an organizational design that
-;C;- optimizes the technical and social systems to achieve the organization's mission. The
1 technical system concerns the ways inputs to the organization are transformed into

Yy
bh
)

outputs (goods or services); the social system concerns the people required to operate the

Ry R

. Pyl
L
LA

»

-
N

0

5 oy

",A.-.-)

"
L 4

T T e T e e L L
oy J-\-q‘,""‘-f-. .“ 1.‘_'-‘\'
- &

. ‘-.".
4y

" Ry
» '_‘-‘.‘n.

~
7

-

N e e

- - . o

3 - ‘-\"'-' e "~.'
 WyS. ,

s

-

) ol



1". *-‘
Wl
. ]
t
. \ . .
Ay technical systems and maintain the organization. The results of STEP analysis can be
AN used to identify needs for change in structure, management practices or work processes.
A Thus, the method provides a basis for design or redesign of the organization (Cherns, 1976;
' Taylor, 1975). Usually, three analyses are done prior to the design stage.
N W
o t n
g }.)' System Sca
v $: The system scan defines the organization's overall mission, boundaries, inputs,
Wt outputs, important environmental elements (elements outside its boundaries), economic
. . objectives, social objectives and major problems. The mission is the purpose toward which
W the organization strives. (It may not have been clearly defined before.) The organization
SO exists to transform inputs into outputs. An organization has boundaries around it that are
o specific. These include the points where inputs enter and outputs leave the system. The
e boundaries can be described in terms of physical limits as well as in terms of time and
A ) personnel. Environmental elements influencing the system include physical constraints, as
well as political, regulatory and social factors. Finally, the system scan identifies
o problems that the organization faces.
B o
o
V s Technical Analysis
s
.:f’{ The technical analysis describes the flow of operations and the procedures used to
L)

called unit operations. Each unit operation has its own inputs from within or outside the
system. Some inputs are throughputs, that is, they are not changed by the process. The
outputs may be inputs to the next unit operation or the final output from the system.

C transform inputs into outputs. The transformation process is broken down into activities

- A crucial feature of the technical analysis is the identification of variances within
' and between unit operations. Variances are points in the process where” an absence of

e control could affect quantity, quality, cost and time. To maintain an effective and
N efficient process, these points must be brought under control. Key variances are those
:, with the greatest impact on the outputs.

N

-l Social Analysis

s The social analysis determines the communication requirements for optimal perfor-
‘:._. mance by the people and the technical system to support the mission. This pilot project
:.:: did not include a social analysis.

(el

oty

o Statistical Process Control (SPC)

.r W. A. Shewhart (1980) developed the concept of SPC. The central theme is that

3: every product or service results from a process that contains inherent variability. Usually
v inspectors compare the final output with a standard (design or engineering specifications)

\':, and the item is accepted or rejected based on the comparison. Shewhart showed that by
J;“ﬁ reducing the variability of the process the output becomes more uniform. Greater
®1r - uniformity ultimately leads to better quality. He found that much of the variability came
from "over-control" which occurred when the process was changed any time an item failed
o to meet the standard. Shewhart used probability theory and the statistics of dispersion to
e develop control limits to determine when changing the process is justified. The limits are

joc-. marked on charts that display the variability in the process. Whenever the process is out
-..;_- of control (when performance goes beyond certain probability limits) the causes are
"-""\
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*i analyzed and local changes are made to bring it back into statistical control. Although
E},‘ Shewhart developed the concept for manufacturing systems, they apply as well to other
‘ '-; systems such as administrative or repair.
- Several techniques are available for monitoring the process and solving problems
2o associated with it. Ishikawa (1982) and Grant and Leavenworth (1980) describe the most
G important ones. Flow charts give a breakdown of the parts of a process. Histograms show
(w.j the distribution of a variable. Ishikawa diagrams describe cause and effect relationships
,.:::;‘ between a goal and the steps to produce the goal and are also used to identify causes of
WO problems. Pareto diagrams give the relative importance of possible causes. Run charts
A show time trends. Control charts monitor the uniformity of output. Scatter diagrams
AN demonstrate correlations. Typically, a process is monitored at strategic points using
ACSH control charts and run charts, as was done in this study. When a problem occurs the other
:—_:::: techniques can be used to help identify its causes.

-r_:_ Deming (1982) took Shewhart's ideas one step further and developed a management

philosophy for organizations that use them. He and others contend that only 15 percent of

R the problems of quality come from parts of the process that can be controlled by the
-2 worker; the remaining 85 percent come from the system components under control of
lj-;: management (Juran, 1974). According to them, a worker works within the system but
S cannot change it--only managers can do that. Deming emphasized that once a process is
3‘_«". under statistical control, only management can change the system if quality is to be

2 further improved.

s Wheeler (1983) explains Deming's ideas by saying that each process falls into one of
'Z-‘;. four possible categories of stability and performance. The ideal state is where the
R process is under statistical control and the product conforms to the desired result (i.e.,
- conforms to specifications). The threshold state occurs when the process is under
statistical control, but some product does not conform. Brink of chaos occurs when the
'.\— . process is out of statistical control but the product conforms to the desired result. Chaos
.:l: results when the process is out of statistical control and the product is nonconforming. If
the process is out of statistical control, the first step is to bring it into control; this is

‘;}.f largely a local problem for the workers to deal with. Getting a uniform output from the

-t controlled process does not ensure a desired output if the output does not conform to

\') specifications. A desired output is the result of the system organization and, as Deming

3B argues, only the managers can change the system.

A

-::‘,:'.' A Comparison of Sociotechnical Analysis and SPC

AL

. .."_'.“ This research seeks to apply SPC methods in two new ways: To control key variances

4 - and to organize supply center data. The use of both SPC and sociotechnical analysis

D5 requires an explanation ¢f how their structures match.

oy The relationship of the technical analysis to SPC is straightforward (Dockstader, )

£ 1984; Houston et al., in preparation). Usually SPC begins with a flow chart of the process.

o The phrase "unit operations” is not used but the result is the same. Next, SPC is designed

'Y to look at problems that can occur and to determine the possible causes. One of the

&f principal tools to do this is the Ishikawa diagram which shows the factors that influence a

L result. This diagram is analogous to a variance matrix. Several factors are chosen for

9 detailed analysis and data-gathering. Pareto analyses are used to rank the factors in
importance based on their impact on the outcome. The selection of factors and their

= ranking are similar to the choices concerning key variances in a technical analysis.

_. One of the differences between sociotechnical analysis (STEP) and these SPC

::.: methods is that SPC is more numerically-oriented. In addition, STEP looks for the
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» interdependencies among operations, while SPC deals with specific problems. Conse-
Yy queiitly, STEP analysis usually considers variances that SPC ignores. STEP analy51s has
3 not in the past attached numerical values to the variances; in fact, some variances may

not be numerically measurable. However, for those that are, SPC provides the tools to
analyze and control them.

With respect to approach, STEP analysis is intended to analyze the structure of an
organization in terms of its mission, The analysis is intensive and inclusive; all factors
affecting the mission are considered. SPC begins with a problem statement (e.g., the
need to improve inventory accuracy in a warehouse) and then determines factors that
impact the problem. The problem may be with the organization's output, the entire
Y process by which the output is produced or with specific parts of the process. In such
cases, SPC methods such as control charts may be used to control each step of the
process. In other cases, SPC methods may be used only to analyze a particular problem
without regard to the entire process. In the former case, SPC is similar to STEP analysis
in scope but uses numerical data. In the latter case, SPC considers only a limited aspect

K of the organization's activities.
s
Site Visits
\]
NAVPERSRANDCEN personnel made six visits to NSCO to conduct the pilot project.
( The first was an orientation to the 544 work center. A sociotechnical analysis began with
K. the second visit and continued for the other visits. This analysis identified the variances

¢ and key variances. Interviews were conducted with the foreman, leader and several
- warehousemen. Continual observations and discussions of material movement, paperwork
X and problems provided information needed to obtain a complete understanding of the
. technical system. In addition, interviews were conducted with other NSCO functional
units which affect the 544 work center.

3' By the fifth visit, data sources for the variances were identified. Data collection
k. began and SPC charts made. On the sixth visit, additional data collection began for
o variances not covered by existing NSCO data collection procedures. At this time

managers were briefed regarding SPC charts and asked to comment.

RESULTS AND DISCUSSION

i Sociotechnical Analysis of the 544 Work Center

".

Y System Scan

5 For the 544 work center, which is a small component within NSCO, the following
& parameters were defined:
5 Mission. Stow and issue the proper material within the time frames allowed;
¢« . maintain inventory accuracy at the Nava! Supply Systems Command (NAVSUP) standard

or above.

System Output. The correct material in the correct quantity with the correct
-, document placed on some form of transportation and sent to packing or, in relatively rare
instances, sent directly to the requester.

. System Input. Material arriving from receiving (or directly from a vendor for drums
of petroleum products); requests from customers (issue documents).

L
)
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o
> Input Boundaries. Areas in buildings 544 and 444 where material arrives from
oX receiving; outside storage areas where drums are received; arrival of issue requests at
-'. building 544.
£y Output Boundaries. Loading areas where the issued material is placed on transporta-
R tion to be sent to the next unit operation (usually packing) or given directly to the
d -.:C: customer.,
;-3 Physical Boundaries. Buildings 544, 542, 444, and that part of 543 not occupied by
T the receiving process and associated outside storage areas.
1%l
_‘:’_ Time Boundaries. Standards within which material from receiving must be stowed
SN and within which material must be issued. The stow time is seven work days from time
*}; material arrives at receiving (outside the 544 work center boundaries) to the date the
a8 material movement document (MMD) is sent to receipt control. The issue time varies
with the priority indicated on the issue document and is calculated from the date on the
Ry issue document to the date the material is shipped from NSCO (proof of shipping). It
N should be noted that the time boundaries are not explicitly defined for the S44 work
l:‘;.:- center itself. The boundaries involve unit operations within NSCO but outside of 544,
o People Boundaries. The nine individuals working in the 544 work center and the
"( management and staff (general foreman, commander, assistant director of bulk distribu-
tion, supply analyst). Individuals outside the organizational boundary of the 544 work
: if, center (inventory control, inventory audit, quality control, operational analysis, etc.) also
: f‘\‘-‘ work within the physical boundaries of the 544 work center and may influence operations.
e
"':“_ Environmental Elements. Workload (stows, maintenance activities and issues); repair
of forklifts; ability to obtain extra workers when needed; problems with material coming
- from the receiving operation (wrong stock number, quantity, condition code); characteris-
N tics of workers hired and sent to work in the 544 work center; changes in procedures
! "‘:ﬁ affecting handling material; and the installation of a phone terminal to input data about
NN material stowed.
2
. Presenting Problems. Maintaining inventory accuracy within NAVSUP standards;
oy issuing of large numbers of items for disposal; locating material purportedly sent from the
"::::i Mare Island repair facility to the 544 work center; and maintaining accuracy of the

p central computer file (master stock item record or MSIR) for the material stowed in the
e work center.

The system scan defined the organization in a way that all could understand and
within a context that supported a technical analysis.

Technical Analysis of Unit Operations

A unit operation is a set of activities that transform inputs into outputs. The inputs

@5 come from either outside the system or from another unit operation within the system.
DA The outputs either go to another unit operation or leave the system. In the 544 work
:":;f center three major unit operations were identified--stowing, maintenance, and issuing. A
o fourth unit operation, direct receiving, concerns material received and stored outdoors
xh (e.g., drums of petroleum products).

LNy
i
3 “

%

*:'.-

4.‘_‘.

-

EL f"

v 6

[ N

l L]

ol

LR T S N o S N O T L AL NI AL N S S U G "‘-',.‘\ .*‘:. - %“-"\'-‘.>\_~.‘;~k' R
‘{E' y ".)-" Lot L LAl et Tt e L T L TS R Ry T o e L N A R Y Y



3-}'::-

==
»
»

]
x5

- L=

o

Sl o
I

PR LA AL

£

Figures 1, 2, and 3 present flow charts of the three major un@t operat.ions. The
processes indicated in the large box are those carried out within the unit operation. Those
processes outside the large box are either the inputs to that unit operation or t.he outputs.
The outputs of each unit operation can become inputs to another unit operation but not
necessarily of the 544 work center. In these figures, parallelograms within the large box
indicate inputs which are initiated within the unit operation or outputs which do not go
beyond the unit operation. It should be noted that each process represented within the
unit operations can be further analyzed into its component activities.

Stowing. Figure 1 represents the stowing operations. The stowing operation involves
receipt of the material from the outside. This is accomplished by the actual movement of
the material into the center and updating the computer files or MSIR. The inputs are the
material and information about the material. The outputs are the material in storage in
the work center and an updated computer file indicating the location, stock number,
quantity, and condition code, as well as other information about the material. Greater
detail about the stow operation and Figure 1 is presented in Appendix A.

Maintenance. The next unit operation, maintenance, takes place after the material
has been stowed. The maintenance activities affect only a small proportion of the items,
those with a shelf-life or those requiring changes in stock number or other information.
Inputs to the maintenance operation come from outside NSCO, from within NSCO and
from changes in the materijal itself because of the expiration of the shelf-life. Outputs
include sending the updated information to storage control, where changes are made to
the MSIR and to the condition code and stock number on the material. Appendix A
provides more detail on the maintenance operation and explains the flow represented in
Figure 2.

Issuing. The issuing operation is the final step in the transformation of the material
in the 544 work center. This unit operation involves taking the material from storage and
preparing it for the next operation (usually packing) before it is sent to the customer. The
input is an issue document which originates outside NSCO requesting material for a
customer. The documents accompany the material. The output consists of the material
and documents that are sent out of the work center. Appendix A presents more detailed
information about the issuing operation and Figure 3.

Variances

One of the most important results of a sociotechnical systems analysis is the
identification of variances. A variance is a deviation or variation from a norm, standard,
or specification that affects quality, quantity, cost or time. Variances arise from
characteristics of the input, from the process of transforming input to output, or from the
equipment used in the process.

The authors conducted interviews with the foreman, leader, and several workers. The
leader is an assistant to the foreman. Major tasks appear to involve troubleshooting and
dealing with perturbations (variances) in the system. In addition, we observed the various
activities of the center (e.g., issuing, stowing, and maintenance changes). Flow charts of
the basic process and lists of variances were developed and checked with the foreman
several times. Each visit produced more information about variances as we observed the
problems brought to the leader and foreman and the actions they took to solve them. In
questioning the foreman and leader about the variances we sought their opinions on
frequency of occurrence and the importance of the problems in terms of the effort to
resolve them and their possible effect on the process and output.
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Variances were categorized in terms of unit operation. Although the flow diagrams
of the unit operations (Figures 1, 2, and 3) were relatively simple and straightforward, the
nonroutine actions were numerous and, at times, complex.

A variance matrix, as described by Cotter (1983), was developed for the 544 work
center. Figure 4 shows this matrix with the variances grouped by unit operations. Dots in
the intersections of two variances indicate that the preceding one influences the following
one. The interrelationships are hypothesized--they are not based on empirical data but
rather on logic and knowledge of the process. The matrix does not take into account
frequency of occurrence. Thus, some variances are shown to affect or be affected by
many other variances, but their occurrence may be infrequent. Some variances occur
within each unit operation, for example, variations in volume of input.

The causes of some variances listed in Figure 4 originate outside the 544 work center.
Although control of them is outside the work center's power, there may be ways to handle
some of them so as to mitigate any effects on the rest of the process and on the output.
For example, volume fluctuations for stowing, maintenance, and issuing are chiefly a
function of systems outside NSCO. Variances 4-9 in the stowing operation are inherited
from the receiving operation. Some of them may have originated with the party who
shipped the material to NSCO and will influence the issuing operation as well (variances
33 and 34). Other variances originating outside 544 include 22 and 40.

As mentioned earlier, some variances are internal. Examples are variances 12-15 in
the stow operation, variances 21, 23, and 24 in the maintenance operation, and 35-38 for
issuing. Still other variances may be considered a function of the interaction between the
processes in the work center and other NSCO unit operations. Examples are variances 16
and 17. "Worker training/motivation" (variance 31) is another important variance. Since
the work center involves a labor intensive process, there is a strong possibility of a
relationship between training/motivation and other variances.

Forty-two variances were identified. Appendix B lists each of the variances, gives a
brief definition of each, defines the data needed for measurement, and lists the source of
data.

Several steps must be taken to use knowledge of variances to advantage:

1.  Measurement of the variance, that is, frequency of occurrence, variability, and
other characteristics using the various SPC methods.

2. Determination of relationship of the variance to other variances as well as to
inputs, outputs, and measures of quality.

3. Determination of the possible causes of the variance,
4. ldentification of the locus of cause within or outside of the 544 work center.
5. Initiation of plans for testing possible solutions to control the variance.
The first two steps can be used to identify key variances. Other variances may be

designated as key variances due to the fact they are variances to other unit operations,
for example, variance 19.
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AN Key Variances
\j\
.- Key variances are those with the greatest impact on the throughputs and outputs of

the organization in terms of quantity, quality, cost, and time. They are the problem areas
that require greater control to improve quality and raise productivity. Changes in the

:::: system to control key variances should lead to improvement in productivity and quality.
S
i Greater control of key variances will produce measurable and significant effects.
o Control can take the form of reducing the effect of the variance, decreasing its frequency
N : of occurrence, or developing more efficient and effective ways of dealing with it. A list
APy of key variances as perceived by the researchers and the foreman of the 544 work center
'3;. is shown in Table 1. Criteria used by the foreman included (1) frequency of occurrence,
' (2) time needed to deal with the variance, (3) potential effects on meeting inventory
standards, and (4) time needed to stow and issue the material.
o
e Data for some of the key variances were available from routine records. These data
as well as other important daily work activities are recorded by the 544 work center
o foreman on a daily backlog and situation report (see Appendix C). Each warehouse worker
s submits a daxly breakdown on the number of hours spent in each of several activities
.,)j (stowing, issuing, maintenance, training, etc.) as well as the number of line items stowed,
o issued, subjected to maintenance activity, etc. Also reported on the form are: stow and
P issue backlogs, warehouse refusals, partial warehouse refusals, number of trucks loaded
e for drums of petroleum products, number of issue documents in each of the three major
*- priority group categories, and other activities. The reports are submitted to the general

foreman who, in turn, transmits the report to the director of bulk distribution.

Y NAVPERSRANDCEN developed procedures that allowed the 544 work center staff to
" count the frequency of key variances not currently recorded as well as tb keep track of
p several variances not included in the key variance list. A form was prepared for use by
the foreman and leader of the 544 work center (see Appendix D).

:;::: The leader's workload and, to a lesser extent, the foreman's consisted of dealing with

:"- the variances. Problems were brought to their attention by warehousemen, auditors, and
3 inspectors and from other NSCO activities such as the requirements division. The

R activities involved in variance control ranged from physical search for material to perusal
‘.‘} of microfiche lists of stock numbers cross-referenced against parts numbers.

\ -

!‘¢Q

DY SPC Applications

.-.h'

< - The authors used three tools to perform the technical analysis. The first step was the

design of flow charts of the unit operations (Figures 1-3). Next, a variance matrix was
developed that showed where variability can occur and where one step of the process can
influence later steps (Figure 4). Since the matrix was constructed to show the steps of
the transformation from inputs to outputs, it showed the same steps displayed on the flow
charts. Third, the key variances were selected from the variance matrix.

.

Py

CAT Ay

’ In implementing SPC at the NSCO, two studies were completed. First, problems
'* affecting quality control were identified through interviews done for the sociotechnical
o analysis. They are identical to the "presenting problems" of STEP concerning inventory
:ﬁ* control. Second the numerical techniques of SPC were applied to work center data to
- display variability in workload, productivity, and warehouse refusals at NSCO over time.
L Charts and data were presented to NSCO managers to find out if they understood the

concepts and could interpret the charts. The ideas and results were clear to them when
their own data were used.
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33y
r Key Variances in the Unit Operations of the 544 Work Center
b
""3 Stowin
4.:.* 2tlowing
®» 1.2 Equipment down-time (forklifts).
4
» N 2. Volume fluctuations (number of items to be stowed).
SR 12, Location full: No room to stow material at locations indicated on MMD,
‘-- . . - .
A9 13. Consolidation of material (location changed from that on MMD and from
o location in which material is presently stowed).
g2 15. Location accuracy (accuracy of location in which item is stowed against
location listed on MMD).
e 17. Returns from packing: Material issued and sent to packing is returned,
s often due to missing or replaced documents; the returned material must
::"x be restowed or reissued.
NS
Ay 19. Number of stows made within time standards (output).
, Maintenance
ot - .
L 20. Volume of changes required.
i‘ 24. Discovered need to change NSN or condition code: Through inspection,
TR audits, or 544 staff work, material already in stow is discovered to have
questionable NSN or condition code.
\
’}_4 Issuing
;‘- 28. Volume fluctuations (number of items to be issued including material to be
10N sent for disposal).
\) 29. Volume of priority group I documents - number of priority group I issues to
M be made.
A 30. Equipment down-time (forklifts).
0
.E‘\.: 35. Material not found by warehouseman.
N . . .
o 36. Material not found by others (foreman, leader, quality control inspector).
< 37. Quantity of material requested not found by warehouseman.
W
) ‘-3 38. Quantity of material requested not found by others (foreman, leader,
Ty quality control inspector).
"
X a! a . . R .
@1 Numbers refer to variances identified in Figure 4 and Appendix B.
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K- Problems Affecting Quality Control

:f;: The supply center is concerned about accuracy in four areas: location, material,
) count, and MSIR accuracy. Two important performance areas that are closely related

B were also analyzed: delays in stows and issues and productivity. These concerns are
addressed below. Most of these problems are conceptualized as variances (see Appendix
B, variances 9, 10, 15, 19, and 42). Also, other variances identified and listed in Appendix
B have logical relationships to these problems since one variance may affect other
' variances occurring later in the process. For example, location accuracy (discussed below

and listed as variance 15) can be influenced by: no specific location listed on the MMD
K ) (variance 11), consolidation of material (variance 13), and annotations on the MMD
! (variance 14). All these may contribute to material not being stowed in the proper
location and/or inaccuracy in recording where the material is stowed.

)
).l’_

Y Location Accuracy. This is determined by a physical audit of the warehouse. The
: ,’: stock number, quantity, and location of each line item on the MSIR data base are checked
L against the containers in the warehouse. The stock number and quantity are external
numbers found on the container; the container is usually not opened to verify them.
3 NSCO regarded location accuracy as its major quality problem.
o Material Accuracy. This information is found by comparing the contents of a
O container with the stock number on the container and on the document accompanying the
% material. Present NAVSUP policy is to not routinely open containers to verify that the
( actual material corresponds to the information on the container and on the document.
.\j This policy may be reasonable for items from commercial vendors where the contents are
::J regular and specified by contract but can lead to problems for material coming from ships
S or other Navy activities where the contents are usually one-of-a-kind and more likely to
';:- be mislabeled. Since much of the material received at the 544 work center comes from
> the Fleet, warehouse personnel are encouraged to question material accyracy whenever
. something appears irregular, that is, the same stock number may be on containers of
by different size and shape.
)
X ) However, since containers are not routinely opened to inspect the material, the stock
o number on the container or the document may not reflect what is actually in the
X container. As a consequence, material stowed and later issued may not be what the
- customer ordered.
SN
}: Count Accuracy. Discrepancies may occur between the actual quantity of a line item
-, and the quantity listed on the document and on the container and thus recorded on the
A MSIR. This discrepancy could result in a partial issue if the quantity of the item
-.‘.1 requested exceeds the number actually available.
au .
e MSIR Data Accuracy. This area becomes a problem because warehousing consists of
j.';:f both material and paper flow. The paper flow requires the warehouseman to write a 13-
e digit stock number and a 10-digit location number for every change in location for an
b item. These numbers must also be entered into the computer to update the records.
V. Errors may occur when the warehouseman writes the numbers, when the foreman
e - transmits them to storage control, and when storage control personnel enter the data into
o the computer. Other data entry errors may also occur on routine recording of stock
o numbers, quantity, and location; but these do not usually involve errors on the part of 544
"y personnel.
N Delays. These occur when stows and issues are not processed according to NAVSUP
4 . standards. Stows have to be made and recorded on the MSIR within seven days of arrival
2-: at the supply center. Issues have different priorities in terms of the time between arrival

o
4.
'
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may occur upon an issue delay. If material is not issued, shipped apd -recorded on time,

other requests for the same line item may arrive before the material is subtracted from

i the MSIR. This creates a situation in which the supply center may not be able to issue the

Y amount of the material requested by the second party since it is already being issued but
has not been subtracted from the stock on hand.

3-: of the request and the time the material must leave the supply center. Another problem

Productivity. This area involves the processing of stows and issues within NAVSUP
time standards as well as the completing of maintenance activities needed to keep the
material and the records updated with respect to condition, stock number changes, etc.
H The number of inputs (i.e., the number of stows, issues and maintenance tasks) will vary.
o Excess backlog is an indication of productivity problems.

.
%, '
1,0,%

In general, most problems of quality are blamed on warehousemen. However, through
the technical analysis we discussed difficulties that often involve other parts of the

p, NSCO. Although the boundaries in the pilot project were drawn along organizational
[ lines, future analysis of quality problems should include other parts of NSCO.
o Numerical Techniques
S
"‘E After the sociotechnical analysis was completed and the areas of quality control were
L identified, data gathering and analysis began. Three examples from the 544 work center
Lt show how SPC concepts and techniques can be applied at NSCO. SPC assumes that every
: process contains variability. In the past, managers looked at data for a day at a time.
- Through the use of SPC run charts they are able to monitor the workload over an extended
o period and can see the way backlog is influenced by variations.
s
s Workload Variability Using Run Charts. Figure 5 is a run chart of daily input, output
", and backlog for issues in the 544 work center between January and March 1984. The
number of daily issues to be processed varied from 4 to 271, the number actually
o processed varied from 12 to 203, and backlog varied from 0 to 88 line items. Average
i issue backlog was 12.9 line items. Figure 6 gives the same type of data for stows. Figure
- 6 shows that stows are handled differently than issues. Stow backlog is seldom worked
A off. The number of stows exceed the number of issues by almost half. Stows and issues
-: are more in balance in other warehouses at NSCO.
At NSCO issues have highest priority, followed by stows and then maintenance
:\ activities. "Disposals" (sending material to be disposed of) are supposed to rank with
:::: issues but in practice do not. Personnel are assigned to a work center based on the
o average number of issues to be processed per day. The daily work schedule is set by the
s foreman. He handles the problem of variability in stows and issues and maintenance
. activities by shifting people among the major tasks. By comparing the run charts on
5 workload with control charts on productivity (shown later), the foreman and the director
_:f- of bulk distribution can assign warehousemen to different tasks to manage the backlog.
:::: Productivity Using Run and Control Charts. Productivity at the supply center is
. measured by the number of issues or stows accomplished per man-hour. An issue or stow
P is a line item. The data for this appear on the daily situation report which gives the :
number of line items worked and the time required to work them. Line items may range
o in size and volume from one small box to 4 or 5 large cartons to hundreds of drums of
:-_3 petroleum products. Also, a warehouseman is assighed to tasks in half-day increments;
o what he completes in that half-day might vary depending on the volume. In one increment
';- he may complete 23 issues, but in another increment only 12. Typically, managers only
- look at output for one day and judge performance based on that. Their decisions do not
take into account how variability within one day's workload impacts the next day's work.
o
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o The variability of productivity is shown by Figure 7, a run chart for the daily
N productivity issues. The run chart shows no particular trends; productivity is steady. The
AN supply center's standard for productivity is 4.0 issues per man-hour; on average,
° warehousemen were working 15 percent above standard.

RN

:.:,, Figure 8 shows the mean and range control charts on productivity. A control chart
S uses the statistical properties of samples to set upper and lower control limits (UCL and
'-f'_: LCL) that indicate when something unusual is happening in a process. Assume a measure
N of a process, such as productivity, is random with an unknown mean and variation. From
Y that process take a random sample of values. The statistic for the average of the values
o will then have a normal distribution with a mean and variance that can be estimated from
u the samples. A control chart of the means over time consists of a plot of the sample

mean values along with control limits that are three standard deviations on either side of
the central line which is the estimated mean of the sample means. A range chart shows
the dispersion of values within each sample and control limits around its mean. The
workers can take action to fix a process when the control limits on the mean or range
charts are exceeded. (Typically, a cause is found for a problem and is corrected.) In
Figure 8 the sample for the control charts is a five-day week. Control lines are based on
five points per sample. Unfortunately, for four weeks only four points were available due
to holidays and missing values. In these cases the sample mean was based on four points,
but the control lines were drawn on the assumption of five points per sample. From
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Figure 8 we see that the productivity affecting issues is in "statistical control" with no
significant trends. The fact that average performance is above standard (4.0 issues per
~7 man-hour) is even more clear on the control charts.
-‘_A.
-' j, Figures 9 and 10 show the productivity data for stows. Issues are more important to
o8 the goal of the supply center than stows, but accurate stowing is necessary for accurate
issuing. The control charts (Figure 10) show two out-of-control points. The reasons for
them were not determined since the data were historical.
qh-’
t&: The managers at the supply center were able to understand the run charts on
-F.'t workload and backlog; they were also able to understand the run charts and control charts
h on productivity. They saw the potential to reduce backlog by using the productivity data
u for making trade-offs between warehouse staffing and average backlog for issues and
B stows. They appreciated the importance of bringing productivity data under statistical
o control and of its use as a planning tool. They also understood that improvements in
:::}: productivity require system changes.
E:{f Because the supply center relies on performance standards, the managers needed an
: explanation of how SPC methods (especially the control chart) relate to them. The
N authors explained that standards or specifications for a process may fall within or outside
e of the "natural" variability or capability. If points in the process are outside of the
F.-. standards and within statistical control, there needs to be a reconciliation. This may be
b accomplished by .changing the standards to fit the existing capabilities of the system or
o changing the system so that the standards can be achieved.
@
O Warehouse Refusal Rate and Location Accuracy Using the p-Chart. Two important
< measures of the quality of work in the supply center are the warehouse refusal rate and
'{" location accuracy. The warehouse refusal rate is the ratio of warehouse refusals to issues !
e processed. Each day the warehouse receives a packet of issues to process. If the i
e warehouse cannot find the material to satisfy an issue then that issue becomes a ‘
i | warehouse refusal. According to NAVSUP standards, a rate of 1 percent is satisfactory. |
__:,’f A 1 to 2 percent warehouse refusal rate is marginal. A rate greater than 2 percent
ey
<
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:::'.«. is not satisfactory. Location accuracy is determined by checking the items in a location
) A against a report from the MSIR of the line items supposed to be there. A location

I e accuracy of greater than 97 percent is satisfactory. (Private industry warehouses are

- satisfied with an accuracy rate of about 95%.)

"1. U

"' The 544 building (not the entire work center) was certified to be 97.5 percent
! accurate, the result of a certification program established at the supply center. On the

first examination the building was found to be below standard, but special "Tiger Teams"

(,: 3 did a wall-to-wall reorganization that brought it up to par. The other buildings in the 544
N work center will be certified later.

.

“:":“ Figure 11 displays the warehouse refusal rate of the 544 work center (excluding the

;a;,".: oil depot). It is in the form of p-chart which is similar to the mean and range c_:ontrol

4.:0 charts. However, a p—chart is used to monitor the fraction of output that is defective. In
:::.:: Figure 11, a warehouse refusal is considered a defective item; the output is the sum of

successful issues and refusals. A p-chart does not include range or dispersion since that
o would have no meaning, The control limits for the p-chart are not fixed but change
depending on the output; thus, they differ each week. As with the mean and range charts,
L managers will respond by taking action when the control limits are exceeded. The p-chart
in Figure 1] is based on 13 weeks of data, which is not a large enough sample for a control
oe chart. In this case, however, it serves to illustrate what is going on.

i The average warehouse refusal rate was 2.5 percent, which is not satisfactory

according to standard. The warehouse refusal rate is out of control with both high and
low points.

When the chart was shown to managers, they hypothesized that the points out of
control were a function of the warehouse holding the refusals. "Holding refusals” literally
- means to sit on the request for a few days in the hope that the material will be found.

SN This tends to create a "bunching" of warehouse refusals on a particular day or week.
o Since the sample was drawn on a daily basis there are several very high points, some
:'_.-':_ beyond the three standard error limits. The supply center is trying to stop the practice of

e holding refusals because it may increase the actual number of refusals. For example,
N another issue request for the same line item may arrive while the previous one is being
.‘) held. If the first warehouse refusal had been processed when it occurred, the MSIR would
P have been changed to show that the item was not available at NSCO. Thus, the request
: ;:_ for that item would be routed to another supply center instead of being refused.

. )

:-‘: How can the warehouse refusal rate be improved? The most practical way to do this
adiied is to require that refusals be turned in as quickly as they are recognized. This action
_. brings the refusal rate under statistical control because there are fewer refusals.

Lo
'::ﬁ:;: How much change is possible? A simple statistical model shows that the warehouse

e refusal rate and the location accuracy rate are related. It helps to think of a set of issues

NN as a "sample" from the warehouse. If it is a random sample from the entire warehouse,
.‘f'; then the long-term successful issue rate should equal the location accuracy rate. If the
ra location accuracy is 99 percent then the successful issue rate should not be higher than 99
e percent. The warehouse refusal rate is 100 percent minus the successful issue rate (in the .
[ example, 1%), or 100 percent minus the location accuracy rate. A 97 percent location |
\j_ai accuracy gives a 3 percent warehouse refusal rate. Interestingly, this means that the
.-:-,:j standards of location accuracy and warehouse refusal rate are linked. The Navy sets the
e standards independently, and they conflict.
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In the case of the 544 work center, the location accuracy for the single building was
97.5 percent and the work center's overall warehouse refusal rate was 2.5 percent. We
are measuring a slightly different thing here since the 2.5 percent is based on five
buildings. Also, the set of issues may not be a true random sample; some items in the
warehouse are there for long-term storage and would only be issued in the event of a war.
But the statistical model does indicate that it may not be possible to significantly improve
the warehouse refusal rate given the location accuracy rate.

CONCLUSIONS AND RECOMMENDATIONS

Sociotechnical analysis provided a conceptual and operational framework for under-
standing the processes and problems of the 544 work center. The identification of
variances within and between the unit operations allowed the authors to design the
necessary measurements for the important process control points (key variances).
Collaborative efforts between 544 work center staff and NAVPERSRANDCEN resulted in
a common understanding of what processes take place and where problems occur.

Many of the problems of quality control crossed boundaries to other organizations
within NSCO. It became clear that an expanded technical analysis was needed to deal
with some of the problems.

The variances determined by the technical analysis corresponded with the perceived
problems of both managers and workers. They were already collecting much of the data
necessary to monitor the variances; however, they did not know how to organize the data
into useful information. SPC techniques (e.g., histograms, run charts, and control charts)
provided a straightforward way to monitor the operation of the work center. Data
necessary to monitor newly identified variances could have been easily gathered.

Statistical analysis also gave managers a tool by which to monitor the operation of
the 544 work center and to understand the relationships of different parts of the system
which were previously thought to be independent. In particular, they learned that
statistics could be applied to the analysis of performance standards and NSCO's capability
to meet those standards.

Since sociotechnical analysis and SPC methods can be applied to naval supply centers'
operations, the following recommendations are in order.

1. SPC should be used to provide the naval supply center with quality control
procedures needed to support NISTARS. Quality control problems that occur in the
process can be measured. The supply center can use SPC techniques to monitor its own
performance.

2. The Navy should investigate the feasibility of starting similar pilot programs at
other Navy activities. Sociotechnical analysis and SPC are general, useful approaches to
the analysis of an organization and the control of variation. Since the approaches were
applicable at a supply center, they would likely work well at other industrial activities.
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UNIT OPERATIONS: STOWING, MAINTENANCE, ISSUING

Stowing

Figure 1 does not include the receiving operation tor drums of petroleum products
and other items stored outside. This function takes place within the 544 work center
system itself (called direct receiving). Material from outside Naval Supply Center,
Oakland (NSCO) becomes material which is now part of NSCO, both physically and as part
of the record (master stock item record or MSIR).

The major routine processes in the stowing operations are:

1. Material with its material movement document (MMD) is placed at designated
receiving areas in buildings 544 and 444 by the receiving contractor.

2. The warehouseman in the 544 work center checks the MMD against information
on the container, on the material, on a tag, etc., for accurate stock number, condition
code, quantity and other information.

3. If the information is consistent and there is no apparent reason to further inspect
the material by opening the container, the warehouseman takes the material by hand or by
forklift to the location listed on the MMD.

4. Material is placed in the location listed on the MMD.

5. The MMD is completed by marking the information that the warehouseman has
checked against the information on the container; any necessary annotations are made and
the MMD is taken to the foreman.

6. The MMD is sent to receipt control where the information is entered into the
NSCO computer system. This completes a routine stow.

7. If the location(s) listed on the MMD are full or the material cannot be stowed at
the listed locations, the warehouseman takes the material to an alternative location of his
choice. The new location may already contain material with the same stock number as
the material to be stowed. Consolidation then occurs. This is a major variation in the
stow operation.

8. The new location is noted on the MMD by the warehouseman and taken with
other MMDs to the foreman or leader.

9. The MMDs with location changes are entered into an IBM PC at storage control
by a phone terminal in building 544.

10. The annotated MMD is transmitted to the storage control operation (not part of
the 544 work center).

The outputs of the unit operations are represented as parallelograms in Figure 1. For
the stowing operation, the routine output is material stowed in a location and ready for
the next transformation (maintenance and/or issue) as well as a completed MMD which is
sent to the receipt control operation {(outside the 544 work center boundaries). Here the
material (stock number, location, condition code, quantity and other information) becomes
part of the central computer system record (MSIR).
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,}-':j It should be noted that inputs and outputs of the unit operations involve both the
! material and information about the material. There are many important variations other
h than consolidation of material. Some of these will be mentioned in Appendix B.
: ,\} Maintenance
A
B The most frequent maintenance activity involves updating the condition code for
o shelf-life items, chiefly drums of petroleum and petroleum products stored outdoors.
! Other maintenance activities include changing stock numbers on items, changing the unit
- of issue (rare) and conducting MSIR purges. The latter is a survey of locations for
Y material which according to the MSIR has a zero balance. It should be noted that
AN inventories are conducted routinely in the 544 work center but by organizations outside
3 i‘_\,‘ the boundaries of the work center.
He
hd Figure 2 represents a simplified flow diagram of three maintenance activities
undertaken by the 544 work center staff:
it |
*‘; 1. Condition code changes (QSL listing).
“-"‘,.'S 2. Change notices for stock numbers (NSN).
‘ "}
L @ 3. Stock number changes stemming from discovered problems.
Lo The left column (1) of Figure 2 represents the shelf-life items. The input to this
P process is a QSL listing originating outside the NSCO and transmitted by the requirements
?_-:: division of the supply center. The listing includes shelf-life items and their expiration
dates. There is also an internal shelf-life file based on information received from outside
i NSCO and maintained in the 544 work center. This file is consulted on a monthly basis
S and leads to various condition code changes as items approach their shelf-life date. At
o2 times the work center will be instructed from outside to send a sample of a particular line
. item for testing. The results of the test are sent back to NSCO and any further changes
Y in condition code as a result of testing are made in the work center. Changes in condition
WA code are recorded on a change form and the completed change form is submitted to the
) storage control operation at NSCO. Condition code changes are made on the material by
K-, indicating the new code on the drum(s) at the beginning of the aisle in which the item is
! ::::; stored.
-l
'_;\ A second input (2) to the maintenance operation comes from change notices sent to
N NSCO regarding the change of an item's stock number. This is pictured as the second
4. input in Figure 2. Here the change in stock number has already been registered in the
2 MSIR. The activity in the 544 work center consists of changing the number on the
el material, usually on the container. No forms are completed since the stock number
¥ change is already on the MSIR.
Sl
e A third source of input into the maintenance operation (3) is shown on the right part
. of Figure 2. This has been labeled "Discovered Problem with NSN." The discovery is
_’ often made by auditors making routine checks or searching for material that can not be
o found. Other sources outside the 544 work center may also discover a stock number
:.": problem. The "discovery" may also be made by 544 employees. Thus, the input is

A

)
| A A

depicted both outside and inside the unit operation. Resolving the question concerning a
stock number involves research using the MSIR, manual files of stock numbers and part
numbers and other information sources. At times the information needed to obtain the |
correct stock number must be obtained by organizations outside the work center (within |
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NSCO, other federal agencies or vendors). Research on the item in question is shown as
. occurring both within and outside the unit operation. When the problem is resolved a
change form is completed indicating the correct stock number. The completed change
. form is sent to storage control. The stock number is also changed on the material.

o Other maintenance activities not shown include MSIR purges (described previously),
ol changing locations of items in "F" condition (not ready for issue) from "A" condition
e (ready for issue) locations and vice versa. Occasionally requests come to the 544 work
Lo center which may involve an inventory of items, making location changes or making
SO changes in unit of issue.

™~
1
*i The outputs of the maintenance operation are the updated and correct condition
;.':_): code, stock numbers, locations, etc., indicated on change forms sent to storage contro!l
*;-.;- and on the material itself (markings, location). The change forms result in an updating of
P the MSIR.

L

Issuing

o

N This unit operation concerns the movement of the material from storage and prepares
A it for the next operation (usually packing) before it is sent to the customer. On some
.‘_:j occasions the material is given directly to the customer who picks up the material. No

) information is transmitted to receipt control or storage control by the work center in the
(e issuing operation. Documents are sent with the material to the next unit operation
. (usually packing). Thus, the output is, in essence, the physical movement of the material
o out of the 544 work center,
o . . o .

Y o Figure 3 represents the routine processes in the issuing operation. The steps are as
. /e, follows: ,

- 1. Requisitions in the form of issue documents are delivered to the 544 work
NN center. This is the input.

*‘l
‘:f_{\; 2. The issue documents are sorted by priority. Priority defines the time NSCO has

; to ship the material. There are three priority groups (I, I1, IIl) indicated by the color of
) the issue document.

o
a

"N . .

o 3. The warehouseman takes the issue document and locates the material based on
_‘_ the information on the issue document.

o)

LS 4. The warehouseman checks the material document at the location against the
& issue document in terms of stock number, condition code, unit of issue, quantity and other
o information to find a match.

>

: 5. If the material listed on the issue document is in the location indicated, the
DN quantity of the material requested is picked out. This involves taking the material from
N the location in which it has been stowed.
®4
o 6. The material is moved to a staging area.

SN

.‘_; 7. The issue document is "recapped" and signed by the warehouseman. Recapping
):.-: involves checking the dccument information against that on the material again--stock
¢ number, unit of issue, quantity, etc. The warehouseman makes a check mark on the issue
rils document for each item of information that matches the document attached to the

NS material.
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8. All copies of the issue document are placed in an envelope. The envelope is
marked with the location to which it will be sent next (usually a building number at
NSCO), the priority of the issue, and the number of containers for that issue document. If
there are several containers for an issue document, an envelope is sometimes placed on
each container with a serial number and an indication of the number of containers, that is,
1 of 3,2 of 3,3 of 3. Envelopes are attached to the containers.

9. Transportation is called to take the issued material.
10.  Material is loaded onto transportation (flatbeds, wagons. etc.).
11. The material is transported to the next unit operation from the 544 work center,

12, 1f the material on the issue document or the quantity of the material requested
is not found in the location(s) listed on the issue document by the warehouseman (a
condition not shown in Figure 3), then the following steps are taken.

a. The leader or foreman is notified and searches for the material.
b. A quality control inspector, if available, also searches for the material.
c. Any manual files containing recent changes in location are consulted.

d. If no material is found, the issue document is marked "NIS" (not in stock)
and it is considered a warehouse refusal.

e. Inventory (outside the 544 work center) is notified and they take up the
search.

f. 1f some material is found but not in the quantity requested, the issue
document is changed with the quantity found marked and inventory notified of the
shortage. The material continues to be processed as usual.

On some occasions the issued material will be given directly to the customer who
comes to the 544 work center. Sometimes the material will be loaded onto transportation
which will take it to the customer or to another mode of transportation (e.g., overseas

shipment). The latter procedure occurs mainly for large items (propellers, anchors,
shafts) and drums of petroleum products.

The output of the issuing operation consists of the material with attached documents
loaded on transportation.
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APPENDIX B
VARIANCES IN THE UNIT OPERATIONS
OF THE 544 WORK CENTER

e » z . - . - - SR
SPNNANS ~ DAREANEY STl R

.s..-..;.n..... - J-.u«.iﬂ.-..

x, ot
» % " ~...-..pv_.-1. O



suoniejouue qWw
{19ped| JO urwasnoyalem

uBW?JO] 1O JIpeA]

a1} renuep

uRwWIsSnoyatep

UBW3JIO] 10 23pEa]

URWJO] 10 Japea]

ueRWAI0] 4O J3pead]

Japed] pue UBWI0}
[043u0d A3ifenb ‘uewasnoyasem

1dodas
uonienits pue 3oppeq Ajreq

uewalIo4
ssaom O1iqnd

40dNOs

*(GQWW uo suorieiouue A3jjuenb) pasaacd
-SIp sa12uBdaJOsIp SIWN JO JAQWINU
SWAIT JO IUNOD XOIYD 0} I3UIRIUOD

sudo URPWIASNOYRJIeM SIWNY JO JaqQUINN

*UBWAJIO] 10 JIPEI[ Y3 JO UOLIUAIE Y} 0}
s8uriq pue NGN 3y} Jo Aoeandde ayl suon

-sanb urwasnoyaiem sawn JO JIQUNN

uorjesado
8upjoed 03 uas pue uoneasIsaud
Buipasu swA Ul Jo JaquinN

*adeys pue azis Suiliea Jo siaufeILOD
UT PIAIIIIJ SWIIYT JUI] SWES JO JQUNN

*UBWIDIO} 10 JOPEI]

3yl Jo uonIUINIE Y 03 1Y3noaq aae NN
swes Yim adeys pue sazis JUIIJJIP JO
SJ3UIRIUOD U] [ELIIJRW SAWN JO JAQUNN

[RLIIRW PAXTW UMOUY
YA PIAIaI3J SI3UTeIUOD JO Jaquinp

*S2p0od UOI}IpUOd a[qeuolysanb aie
24341 YITYM JOF SWBLT UI JO JaquunN

*pa023l
[043u02 A3jifenb ‘smatasajul ‘s3sa |

*pa83opoeq swal auyy
30 Jaquinu snjd Buiatiae (swnap 10
$J3UTRIUOD JO) SWILT Jul] JO Jaquiny

‘umop aue
S33I[140} SINOY >JOM JO JaqWNU
fs3j1]>40] paudisse Jo Jaquinn

U3ad3aN viva

‘AWW 0

JIUTBIUOD UO PIILDIPUT SWIY! JO JIQUINU se.

JWes 2y} 10U JIUTRIUOD LY SWIY JO JaquinN

W 941 UO IO J3UTeIUOD
Yy} uo paredIpUl NSN Yl aq 03 seadde
30U S0P JIUTRIUOD Y} Ul [elIdIeW Y]

*3unoed o3 Juas
pue uoljeasasaid paau o} padpn( [elsazen

‘paulIp-JIes

*SJUIRIUOD J10W 1O U0 U0 NSN Buoum e st
39y} 31 10 NSN U0 Jo 1aed aae syaed 3y
}1 @3s 03 2)eB1ISIAUL ISNW - NGN JWes
moys siauteuod adeys pue azis Ju3}31Q

“J3UIeIUOD Jwes Ay
U1 PIPN[OUL ST WIS U] UO UBY) JJOW

‘UOHIRWIOJUT JIY30

40 JSUIRIUOD JO [elid3eW JOo dueseadde
JO SWI3Y Ul 3231100 Jeadde jou sa0p
QW J0/pue JSUIBIUOD UO 3pOD UOLIPUOD

*A13034105 ol siy op 03
Pa1CAIIOW S PUE 31 Op O} MOY pue Op 0} Sey
Y 1RyM SMOU)| JIXIOM ) YOIym O3 23133Q

*ow3 1un 3ad Mmois 10§ Buialie
(*219 ‘Sswnup ‘siaurelu0d JO JIquinu
10) SW3! JUI] JO JIGUINU Y} U UOIRLIBA

‘3urjesado
30U S}}I[340F dUsi} JO JUNOWE puR JIQWNN

NOLLINIA3Q

UVALINDD HAUOA 44< FHL 4O SNOLLYUAJO LINN FTHL NI STONVINVA

i

DA Ry
> S5 %

*AoeJndoe Jun0) ‘0l
‘UWW 40 NSN
Y3 YojeW J0U S0P [RLIACW ‘G
*3uppoedau
spaau Jo paxoed jou [elIAle 8
*sJaulejuod jo sadky pue 3zis
JUIIIIFIP Ul WIY! Jurj dwes 7y
*S13UleIuoD
1UJIJIP Ul wAT Aul
awes 3y} jo syaed JualdIQ 9
*J3ureuod>
Jwes Ul [elIdleW PIXIW ¢
*3[qeuon sanb apod uonRIpUOD  °y
‘uonieAljow/Bututely JajIoN ¢
*SUOIIBNION|J SWNOA  °Z
(sytppe0g)
Jwn-umop uawdinby ‘|
AONVYIIVA
IONIAOLS 'V
S AR A T e e o
..- c-,(:. -.--Hdua mI ..'.,. ’ “b’ e y -l\ll\lﬂ‘-h\\ v& v




sa[1} 29indwod fi0daa
uoizenyis pue Sopjoeq A[req

uRWI0] JO J9peI]
UBW3JI0J JO JIpea

uewalo}
10 JIpeI| ‘urwasnoydiem

(PImols

SW31 U] JO Jaqnu JoJ) (03
~u0d 3d13D3J {[oa3uod A31Eend

papiodaa
aJe salueyd aJaym s}
133ndwod snoriea pue SQWIW

[oaiuod adeiolg

[o43u0d adeioys
fsuopeiouue gWIN

anw

42dNOS

‘Wil Byl IB MO}S JOJ NP SWI
3UI[ JO JAQWNU [B10) JIAO SIWRIJ JWR
UIYLIM PIMOLS SWALT AUl JO JaqUINN

‘(Buimoys aanfdw 8urssaooud Suiainbas
pue paJredal jou Kyijoey Jredads
WOoJJ PAUINIAI SWIY Sulf Jo Jaquiny

*8upped woug pauinial swayg
aur[ 40 sidffed ‘s1aureiuod Jo JaquinN

*suo1IDUN} SuiA1RD3J-UOU WOJJ
Apa1dadxaun utatiae (s1afjed Jo
$JIUTRIUOD J0) SWA! Jull jJo Jaquiny

*dwn un Jad pamols
SWI! Uy Jo JIquINU [BJO] puR PIMO3S
Al232andoRUL SWILT AUY| JO Jaquiny

‘suoljejouue Jo sadfy
isuoneouue Yiim SQWW Jo Jaquiny

*pajepijosuod
SWall Ul JO JAQWNU 5777 JO JaQUINN

*{e1Jajew JO UoIIEPI{OSUOD 03 anp paidld
-WoD $TFZ JO JAGUINU {(S)Uored0] [N}
01 anp suoi3ed0] patjioads ug pamoys

9Q I0UUED JeY} SWII Jui| JO JAGUNN

*$9013Z
10} paimuIsqns uol13edo] e duimoys
SUOCIIRIOUUR 3 IM SQIWW JO Jaquinu
1$90J3Z XIS YIIm SQWW JO Jaquiny

Q3d33aN viva

.

*8uiA1a0a4 J® [eluaieW JO [RAlLIR JO
sAep £ urylim [043u0D 3d1ad3a 0} JUIS pue
PAI[dWOD SWI PUB apeus SMOLS JO JAQUINN

pasiedasun pauinial
st A31j100] Jredaa ® wodj Juas [elIdjel

*pauinial st Sunyoed o3 juas pue JAJUID
%HIOM Y WOJJ PINSST UIQ SBY IRyl [BlIIIRR

*suoIdUN]
BUIAI3D34 3yl WoJ] JOU INQ J3IUID NJoMm Iy}
1B $IAlAle [B1IIIBW UOTIIPULD , 4, pIIdAdxXUN

(AW 03 Sutpiodoe
UOTIBDO] 1234400 U PIMOLS [el4JRW §]

*NSN Jo 28ueyd 10 {elsaiew pue

AWW ud3amiaq Aouedatosip Aiuendb fparjioads
SeMm JUOU UIYM UOIIEDO] ® JO UOIIDI|IS
{uonepijosuod) sadueyo uonedo] :33EDIPUL

03 JWHy UO SUOIIBIOUUR SINBW UBWISNOYIJem

*(s)uonied0] Jayjoue
01 (S)UOLIBIO] JUO WOJ} PAAOW [elidJepy

*[INJ 3Je QWW UO PIIS] (S)uoiied07|

*JWW uo uoijedo] [enjoe
s1nd pue uoIIBDO| $103[3S URWIISNOYIJem
530432 x{s pue 1aquinu 3uipjing smoys GWW

NOLLINLI43a

‘spJiepueys awn

UIYlM apeuw SMOJS JO JaqUINN 6t
*paitedaa jou

sanoe} Jjedas woay suaniay  °gl

*3upjoed wolf suanidy /|
*sduipjing Jaypo

WoJj felaew uonIpuod iy 91

*AoRandoe UOIIEDOT ¢

QW UO suoliRIoUUY 4]
«(38ueyd uonedor)

[elJa3ew JOo UONIBPIJOSUOD)  *¢]

‘1iny (s)uonneso]  °Zi

*dWW UO uofgedof o1j1dads ON  °I1

dONVIEVA

(p3nuLUOD) ONIAOLS °V

.-{

M
BN

o

MUY

N

*

W 7 Ca €
NIRRT

SNV . SAARNAIF - DEIISRS.  CDULIFZ 0 KRR SIOCICORN, ) STV, SR RATI L o NI | TL L
2 b - G - it A T, . WY ST B G e e - -




WT

urwasnoyaem YIS diodaa

*10] Pa[[eD ("233 ‘NSN ‘@p0> uol3Ipuod)
sa8ueyo padinba. jo Jaqunu fapew
aJe s9dueyd JaYI0 pUE UOIRWIOIU]

*pamols uaaq
sey jelia)eWw J33je sadueyd uonedO] se
[[9M se apew sadueyd [RUOIIBWIOJUT 310

uonenyis pue Soppeg Ajleq YOIy JOJ SW SUI] JO JaquinN PUB NGN ‘2P0 UOTIIPUOD JO JIQWINU [RI0 ] -gpew saBueyd jo JaquinN /2
uopeWIOJUT AQIAI[[T YIlM SI00PANO *$J00PIN0 PAIOIS [BLIBIRU UO
uRWISNOYaJey Jeliajew JAYI0 JO SWNIP JO JIGUINN ‘paulJap-JI9S  UOIIRULIOJUL PAIDUS Jo Butpey 9T

uewWwAIo} SUISW

JIPEI[ JO URWIO
Jape3] Jo URWASNOYIJe N

S} woyy
sjuawanbai Ajypuow frsodsy
uonzeniis pue Sopjoeq Afreq

[oa3u02 adeaoys Qiodas
vongenyis pue 3oppoeq Ajieq

uRwWISNOYIiem
fuotstAlp siuawalinbai f1i0da
uogjenyis pue Sopoeq Ajieg

*pajejouue SpJed JO JIGWINU {fellajew JO

20ulsaud 03 pae8al yiim uoedo] pue

AISW Uaamiaq satouedaadsip Jo Jaquiny

*satduedaosip
Pa42A0DSIp 0} anp apew Jie sadueyd
YOIYM JOJ SWILT Uil JO JIqUWINN

‘seate :<= OF -.E: 10 -.&2 Oﬁ =<=
woJj padueyd swaly Uil Jo JAGWNN

*paainbai aJe saBueyd apod uonp
-U0D YOIYM JOJ SWILT 3Ul] JO JAQUINN

*sadueyd
uorjedo] SuiA[oAul Sa010U J8ueyd
JO 3jNS3J © Sk apew STIZ JO JaquInN

*PalJOJUIAUL 1O PRSI}
‘paBueyd 3q 03 SWIL U] JO JaqUINN

“U013BD0] U [BLIJRW YiIM YUISW
3yl Uo [BlIRIBW JO dUR[RQ 04IZ BupPIayd
JO 1|nsaJ © Se papaau sadueyd diomiadeqd

*SILIFA0DSIP
jewsojul jo uocadsur [eusdo] ‘sytpne

10 3[NS3J B se [elIRW JO 3dadse Jyo

10 9p0D UCIIIPUOD ‘NSN Ul 3Bueyd Joj pasaN

*BSJIA IDIA PUR [RLIIIBW Y/, JO]
SBaJe Ul pUNOj UOIIIPUOD -, Ul [elI3IeR

w1} uonieaidxa ajti-}iays Sunedipur

a1y Ajyauows ® wodj pue ODSN e sudw
-241nbas wWoij uolEWIOUT UO paseq s3oNpoad
wnajoa3ad 10§ apod uon1puod Jo Bupepdn

*SUOIIED0[ JaM3J 0} SUOLIEIO|
[el1aAas wolj [eliajew Sujaow--[enajew jo
UOIIBPI[OSUOD dAjoAUI JeYY Sadueyd uoiiedo]

*98.nd Ems_ ® Ul p120JUDAU] 2q 0} SpJed JO
Jaquinu ‘NSN ui sadueyd ‘Bunysay 1oj juss
3q 01 sWwayl .ovou uonfpuod jo sadueyd
--pa3d3yD 10 padueyd aq o} (suoliedo[
$SJaUIBIUOD 10) SWIII] AUT| JO J3quNU 3y

*a3and YiSW
e Sujop uaym papaau sadueyd ‘(2

*2pOD UOIIIPUOD 1O NSN
a3ueyd 03 PAAU PIIAA0CISIT 4T

*@SJIA IDIA JO
se2.B o, Ul [BLABW V., €2

*(s9dueyd apod
uonipuod) Sunepdn a1-319ys ‘22

*(sa8ueyd uoned0y)
[elialew Jo uonjepliosuod ‘i

paainbai saRueyd jo awnjop 02

B-3

22INOS Q3adaN viva NOILINIJ3Q FONVIIVA
FDONVNILINIVA ‘9
g A AN P O S S ,...»...,.r. R XA, S W
.. " e e A ot 0 a i B
[d \‘\y—,‘\. . h\WA _ b\ \... l.'-ﬂ “ linu ‘WA“I'“Q‘ P ) MV\-n L:(u ﬁﬁ --' Al e




s3[13 193ndwod Bunsixa Qioday
uonenys pue 3opoeq Ajreq

Japeaj Jo URWAasNoyaJe p

UBW?RIO0} 10 JIpea]

1l1odaa uonzeniis
pue Sopyoeq Afrep uewaloy

Japea

1Jodaa uonzeniis
pue 3opioeq Ajrep uewasoy

Jopes

uewasnoyaem

13pe3] JO URWASNOYDIE 4\

J10daa
uonenyis pue 3opyoeq Ajreq

110d34
uonenyis pue Sopyoeq Ajieq

30YNOS

‘Wi Jun

43d (SIUWINDOP INSST JO JIGUINU) panss|
q 03 SWa}! Ul| JO JAQUINU Y} JIA0
dno.3 A31i01id yoea Joj sawesy awn
UIYIIM PINSS] SWa3l aul] Jo Jaquiny

"Wy 11un J3d JWoIsnd
Aq dn paxjdid Swall ulf Jo Jaquinp

‘3w 3un
43d PaJolIUOW SWIAT JUi] JO JIqUINN

‘parsanbai ueyy Linuend
JISSI[ YIIM PINSST SWalt aul] Jo JaquinN

*uewasnoyaiem ayl Aq punoj
10U sem pajsonbaa [eriajew jo Junowe
S YOuyMm J0J SWall ull Jo Jaquinn

*(901s uj j0u [eLIIIRW)
S[eSNJal ISNOYaem JO JIQUINN

‘uewAsSNOyIIeM
£q punoj 30U SWaLT | JO JaqUNN

*SJUIRIUOD JUIII}JIP
ut aae syaed asoym auo jo Ayijuenb e
Ul PaNsst aq 03 SWILT ui] JO JAqUINN

*awl 3tun 13d satouedalosip Jo JaquinpN

*awi} un Jad Buiatdae
sjuawnoop | dnoaB A3tio01ad Jo Jaquinp

*awirg jun aad
3oyoeq pue SJUIWINDOP 3Nss! JO Jaquiny

Q30d3N viva

*dnoJ8 £31a01ad

0} 3uipiodde pajedo]|e Jwll Y} UM
(duppoed £jjensn) uoniesado 11un IXIU Y

0} JUIS pue PINSS] SWAT UL JO JIQWNU Y]

*lelaviei ay3 dn >1d 03 s3uawndop 13doud Ay
M J3JUID HIOM Yy} OF SRWOD JAWOISND Yyl

A3rio1ad yBiy aaey £ay3 asnedaq ssadoud
duinsst ayy jo adess yoea ulnp pasojjuow
pue A[aieipawiwi JUIs 3q O PIRU eyl SANSS]

L1 # DURLIRA 393G

*(1043u0d A31jenb ‘uewal0] ‘i3peI]) SI1IYI0
Aq punoj jou paisanbal [rLiajew Jo A3nuend

s3sanbaa ([} 01
Aiizuenb Ui NS Ul J0U INQ URWIISNOYIIRM AQ
PUNOJ JUIWADOP INSS] U0 pisInbaa eIl

*J3Y319 [B1491RW Y} pulj Jouued Jo3dDadsul
[041u0D Ai11jenb pue uewalo} ‘iapead] Iyl

*11 pulj O} 5208 UBLLISNOYIIBM UIYM (S)UOIIRIO]
Ul JOU JUSWINDOP anss] uo paisanbaa (el

‘way aul] uaad

® JO 3uo Joj paJinbal s1 19A33RYM UTEIQO O)
pauado 3| 3SNW JIUIBIUOD IUO UBYL JJ0W *3°)
A3UIBIUOD JUO UBY) 2JOW UT ST WL Jul] 3yl

‘L UBLIBA 3G

‘[eidIBW Y}
JO UOIIPUOD SNOIAGO Y3 UBY) JO JIUIBIUOD
3y} U0 IPOD UOIIIPUOD Y} UeY) JUIIBJJIP St
JUSWINDOP INSS] Y UO IPOI UCTIIPUOD YL

‘€# dJUBLIRA 3§

*[# IdURLIRA 3G

2wy un aad

apew aq o3 sanssi | dnoad K11i014d jo Jaquiny
‘spew aq 03 {sfesodsip

3uipnioul) sansst Jo Jaquinu Ay} uf suonRelIes

NOILLINIA3Q

*spJepue)s awil}

UIYM IpeW SINSST JO JIQWNN  “Z4
“dn->o1d 313341p JdWOISND  “[ 4
‘SWIT pasojiuoy 04
*3upoed woiy pauanial [elidte  “6¢
‘(fesnjaa
jenJed) 19410 Aq punoj jou
paisanbai feladivw jo LA1njuend  ‘g¢
‘uewIsnoyasem Lq punoj jou
paisanbai [eldIRW JO A3uend /¢
‘(stesnja. asnoyaiem)
$J3Y10 Aq pUnoj J0U [eridle  °9¢
‘uBWIsNOYIJem
AQ pPuno} J0u Rl  C¢
*$SJQUIBIUOD JUIIJJIP UI WYL
auif awes jo syted JUIIFHIT o€
~adeys pue 3zis 1U343J1p JO
$JAUIBIUOD Ul WAL Jul] aweg  “¢¢
*Aouedadsip apod UONIPUOD  'Z¢
‘uonjeAniows/Buuieny adjdom ‘¢
(331H07) SwR-umop Juawdinby -0
‘sjuawindop | A11201d Jo dWN[OA  *62
‘suonlenIoNj SWN[OA  *8Z
AONVIIVA
DNINSSE O

B-4




Y APPENDIX C
. SAMPLE OF DAILY BACKLOG AND SITUATION REPORT
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APPENDIX D
SPECIAL DAILY REPORT FOR 584 WORK CENTER
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: SPECIAL DAILY REPORT
e 544 Work Center
&. DATE
o
5; STOW
{" 1. Number of Line Items with Questions 1 2 3 4 5 6 7 8 9 10 11 12 13 14
N about Condition Code During Stow 15 16 17 18 19 20 21 22 23 24 25 26
- 27 28 29 30 31 32 33 3¢ 35 36 37 38
_.:-.: 2. Number of Containers with Mixed 1_2 3 4 ; 6 7 8 9—10 11 12 13 14
T Material (more than ore line item)
- Discovered During Stow 15 16 17 18 19 20 21 22 23 24 25 26
o 27 28 29 30 31 32 33 34 35 36 37 38 -
W 3. Number of Line Items with Questions 1 234 5 67 8 9 10 11 12 13 14
" About KSN During Stow 15 16 17 18 19 20 21 22 23 24 25 26
d \ 27 28 29 30 31 32 33 34 35 36 37 38
N e e e e e e e e ———— = ——— —
"\C ' 4, Number of Line Items with a Ouantity 1 2 3 4 5 67 8 9 10 11 12 13 14
"N Discrepancy (count vs. MMD or what is
) Tisted on container) 1S 16 17 18 19 20 21 22 23 24 25 26
W 27 28 29 30 31 32 33 34 35 36 37 38
. 5. Number of MMDs with Location Changes
S5 (Deletions, Additions or Consolidations) ’
S
..:- 6. Number of MMDs with Locations
", Established (000000 on MMD)
B,
",
‘E 7. NMumber of ZUDs Received
.'.’_: RETURNS
-:;' 8. Number of Separate Containers Returned
-;(\. From Packing After Being Issued 7
Oy
{ 9, Number of Line Items, Not Repaired, .
Returned From Repair Facilities 1 2 3 4 5 6 7 8 9 10 11 12 13 14
', 15 16 17 18 19 20 21 22 23 24 25 26
o 27 28 29 30 31 32 33 34 35 36 37 38
h.~‘ -
N MAINTENANCE e o
5
- 10, Number of Line Items With "Discovered” 1 2 3 &4 5 6 7 8 9 10 11 12 13 14
i Need for Change of NSN, Condition Code,
‘) etc., already in stow and taken out of 15 16 17 18 1% 20 21 22 23 24 25 26
.\‘.' stow., DO NOT INCLUDE POUTINE CHANGES 27 28 29 30 31 32 33 34 35 36 37 38
..;j SUCH AS QSL OR ZSW
:./ 11, Mumber of 2SWs Worked
4
L8
-,,: 12. Number of MSIR Purge Cards Worked
4 13. Number of MSIR Purge Cards Annotated
- (More than O balance)
N ISSUE
o .
(< 14, Mumber of Line Items with Condition
<é Code Discrepancy At Issue 1 2 3 4 5 6 7 8 9 10 11 12 13 14
* 15 16 17 18 19 20 21 22 23 24 25 26
¢ 27 28 29 30 3t 32 33 34 35 36 37 38
LF - — e e S G - — o — o —— — —  — — —— — S —— — —
' 15, NHumber of Line Items Not Found by 1 2 3 4 5 6 7 8 9 10 11 12 13 14
b Harehouseman At Time of Issue 15 16 17 18 19 20 21 22 23 24 25 26
>
I 27 28 29 30 31 32 33 34 35 36 37 38
‘5 T i e e v v v e o e . e = e e = o —— e —— —
; 16, Number of Line Items For Which 1 2 3 4 5 6 7 8 9 10 11 12 13 14
» Warehouseman Cannot Find The Correct 15 16 17 18 19 20 21 22 23 24 25 26
. antit t e of Issue
27 28 29 30 31 32 33 34 35 36 37 38
W
’. Qi matirn D~1
)
N
.‘,\
N N .. LS ARLRAN -.'p. LW

ety !‘-.l'n.' ! ‘v O "*‘i o



2 DISTRIBUTION LIST
:’.', Assistant Secretary of Defense (Manpower, Reserve Affairs & Logistics)

Deputy Under Secretary of Defense for Research and Engineering (Research and
Advanced Technology)
’{( Assistant Secretary of the Navy (Manpower & Reserve Affairs) (OASN) (M&RA)
s Deputy Assistant Secretary of the Navy (Manpower)
o Chief of Naval Operations (OP-01B7) (2), (OP-14), (OP-140F2)
4

b Commander, Naval Civilian Personnel Command
) ' Commander, Naval Military Personnel Command (NMPC-013D)
o Chief of Naval Research (Code 440)
«." Commander, Naval Supply Systems Command
S Commanding Officer, Naval Supply Center, Oakland
% Commanding Officer, Naval Supply Center, San Diego
e Commander, Air Force Human Resources Laboratory, Brooks Air Force Base, TX
(TSRL/Technical Library FL 2870)
& Director of Research, U.S. Naval Academy
3.: Center for Naval Analyses
y .& Canadian Forces Personnel, Applied Research Unit, Canada
/ DPSRSC, National Defense Headquarters, Canada

Ministry of Defense, Senior Psychologist, England (Naval)
D. Dennison, Army Personnel Research Establishment, Personnel Psychological Division,
England (2)
- Science 3 (RAF), Lacon House, England
-2 1 Psychological Research Unit, NBH 3-44, Australia
7 Directorate of Psychology - AF, Department of Defense, (Air for CE) Australia
- Navy Psychology, Australia (2)
Defense Psychology Unit, Defense HQ, New Zealand (2)
P Dr. Regan
o) Defense Technical Information Center (DDAC) (2)
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