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REPORT CONTENT AND ORGANIZATION

This report documents the Surrogate Plant Data Base, covering

typical manufacturing plants and facilities representing the major

types used to produce motor vehicles. This report is organized

into four separate volumes as follows:

o VOLUME I

INTRODUCTION

Appendix A describes how the surrogate plant data was de-

veloped. It also describes how a manufacturer would plan
for a new component or assembly plant including the staf-
fing functions, personnel requirements, leadtime require-
ments, and cost requirements associated with the planning
of a new component, part, or assembly plant.

Appendix B describes how the surrogate plant data base can
be used to develop estimates of the capital cost impacts
of developing new facilities or modifying existing facili-
ties. It includes a summary of capital cost impact data
on 39 automotive manufacturing plants plus a surrogate
Plant coding scheme and a method for identifying suppliers
to the automotive industry.

o VOLUME II

Appendix C provides capital cost data for 39 automotive

manufacturing plants broken down by major cost element:
land, building and equipment, plant facilities, machinery
and equipment, and tooling. It also contains a breakdown
of the data by major department in the plant, a summary

of the plant's size (i.e., square footage) by major depart-
ment and a diagram depicting the layout of the plant.



o VOLUME III

- Appendix D provides operating manpower, manufacturing

plant budgets (i.e., labor, maintenance, utilities, taxes
and insurance expenses), and pre-production and launch
timing charts and expenses for 10 automotive manufacturing
plants. The information presented for the 10 plants is
representative of the 39 plants included in Volume II,
Appendix C.

o VOLUME IV

_ Appendix E discusses the major differences in manufactur-

ing light and heavy duty vehicles in terms of the pro-
cesses employed and make-up of the plant, and the need to
develop surrogate plant data on medium and heavy duty
truck assembly and component plants. It includes a list
of plants proposed for initial development.
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APPENDIX C
FACILITIES PLANNING BASELINE DATA

This document contains information on the manufac-
turing processes, capital costs and manpower requirements
of 39 major types of Plants used in the manufacture of
automobiles.,

The automobile manufacturers and suppliers in their
efforts to produce safe, efficient vehicles are con-
sidering the implementation of a broad range of new
technologies. The incorporation of each of these new
automotive technologies has a' major impact on capital
investment, employment and productivity. Estimates of the
magnitude of each of these impacts on facilities, capital
investments, employment and productivity can be assessed
by using the manufacturing data contained in this report.
The data has been assembled by the Transportation Systems
Center (TSC) to help provide answers to a number of
important questions concerning the automotive industry such
as:

. What are the capital expenditures required by
auto manufacturers to retool for the production
of fuel efficient vehicles?

. What are the manpower implications of new auto-
motive manufacturing procedures and designs?

. What is the manufacturing cost difference between
the old technology vehicle, System or component
and the new technology version that is replacing
it?

The data on each of the 39 plant types has been
presented in the form of "typical®™ plant descriptions
called "surrogate pPlants."™ These Plant descriptions are
based on the hypothesis that over time automotive manufac-
turing practices have reached a stage of maturity so that
there is a reasonably well established industry norm for
Plant capital expenditures and manpower requirements to
manufacture a particular part. The "surrogate plants" are
typical in the sense that they have typical:

: Manufacturing process
: Production volume



. Plant size
. Facilities and Equipment
: Manning.

The 39 types of automotive manufacturing facilities
included in this document represent the facilites asso-
ciated with most major automotive components and those
components most subject to technological change. When
linked together, the surrogate plants describe the bulk of
the manufacturing activities in the system required to
build automobiles. The data base is unique ‘in the public
sector in capturing the detailed automotive manufacturing
Operations. )

Presented below are 1) a detailed description of the
data contained in this report and 2) a description of the
plants covered.

PLANT DATA

For each plant seven categories of information are
provided:

Basic production and operating assumptions
Plant capital costs

Facility planning data

Process and component summary

Area required for each department

Plant layout

Per unit manufacturing cost.

Presented below are explanations of the information

provided under each of these categories,

Basic Production and Operating Assumptions

For each plant all the assumptions used to develop the
surrogate plant information--the "typical®™ characteristics
of the plant--are covered under the heading "Basic Produc-
tion and Operating Assumptions." These are the key
assumptions used to determine appropriate plant size,
type of machinery and manpower. Key plant characteristics
specified in this section include: :

R Product manufactured
- The type of product, detailed as much

as necessary to determine the manu-
facturing processes



= The number of product variations
manufactured in the same pPlant. This
determines required plant flexibility
and complexity

& Production rate

- The number of parts that are manufac-
tured in a year by a typical plant

- The number of shifts used by a typical
plant

= The amount of overtime to be expected
in a year's production run

- The number of productive days to be
expected.

- These basic assumptions are important in interpreting
the derived plant statistics presented in the later sec-
tions. Product complexity and production rate will
directly impact manpower and capital requirements.

Plant Capital Costs

For each plant a surmary table of plant capital costs
is provided. The estimates indicate the costs of building
an entirely new plant to manufacture the products. Major
elements of the costs include:

. Land
: Site development, which includes clearing the

land, road construction, truck and rail areas,
lighting, storage, sewers and landscaping

. Building, which includes architectural/
englneering work, waste treatment, boilers, scrap
facilities, power house, tank farm and paint
mixing facilities

o Building support facilities, which includes
electrical equipment, cooling equipment, steam,
air, water, heating, and telephone equipment

- Manufacturing support facilities, including paint
equipment, heat treat equipment, conveyors,
cranes, lifts, etc.




S Machinery which includes automatic machinery,
welding equipment and related sSupport equipment

. Todling which includes fixtures for multiwelders,
lxXtures for automatic body shop, assembly
fixtures and guages and checking fixtures.

Facility Planning Data

Data on capital and manpower requirements by plant
function are presented under the "Facility Planning"
heading. In this section capital and manpower require-
ments are broken out in detail for each plant function or
acitivity. 1In some cases manpower and capital require-~
ments for two different production levels are provided.
The information by Plant function provides data at a level
0f detail sufficient to identify the capital and manpower
reguirements by major activity within the plant. The
total of all the capital items is the cost of the entire
Plant.

Process and Component Summary

Plant data under the "Process and Component Summary"
heading is the most detailed available. Each major
department within the plant is broken out separately to
identify department function, capital requirements,
manpower requirements and area. Only production facili-
ties and equipment are shown in this section, so total
capital-costs do not include building and building
facilities. 1In this section labor requirements are broken
out by direct labor which includes direct production
labor, indirect labor which includes hourly employees
associated with overhead activities and salaried labor.

Area Required for Each Department

This section presents the area requirements for the
entire plant. This includes manufacturing area, office
area and auxiliary. area. Manufacturing area is broken
down to major departments.

Plant Lavout

A layout is shown for each Plant. The layout shows
typical locations of variocus departments in a plant,
the approximate shape and areas of each department
and the separation of plant functions into separate
buildings or floors.



Per Unit Manufacturing Cost

For each plant, per unit labor and capital costs are
calculated using a set of assumptions for:

Employee wage rates
Working days per year
Depreciation rates
Annual production

In addition, estimates are provided for taxes and insur-
ance and other manufacturing costs (maintenance, perish-
able tools, spoilage, utilities, supplies and other
expenses). The data are assembled into a total manu-
facturing cost per unit. The manufacturing cost includes
all costs associated with the operation of ‘the plant. It
does not include material costs or costs of ancillary
components that may be required to make the product
function in an automobile. However, when the typical
plants are linked together and adjusted to appropriate
production volumes, the costs of input materials and
components to one plant are the outputs of another
surrogate plant.

PLANTS COVERED

Thirty-nine plants are covered in this document. The
major categories are:

PLANT # TYPE (PLANT # TYPE
1) CAR-ASSEMBLY 22) ENGINE: 8-CYLINDER GAS
2) LIGHT TRUCK & VAN ASSEMBLY 23) MANUAL TRANSAXLE
3) BODY STAMPING 24) AUTOMATIC TRANSMISSION
4) HARDWARE 25) AUTOMATIC TRANSAXLE
5) ELECTRONIC COMPONENTS 26) AXLE
6) PLASTICS MOLDING 27) C.V. JOINTS AND HALF SHAFTS
7) TRIM 28) SUSPENSION
8) FABRICATED GLASS 29) BRAKE
9) HEATER "AND AIR CONDITIONER 30) STEERING COMPONENTS
10) STEEL FORGING 31) BUMPER (PLASTIC FASCIA)
11) GREY IRON FOUNDRY 32) SEAT BELT
12) NODULAR IRON FOUNDRY 33) INSTRUMENTATION
13) ALUMINUM FOUNDRY 34) FOAM, PAD AND SUPPORT
14) ALUMINUM DIE CASTING 35) SEAT FRAME AND SPRING
15) ROAD WHEEL 36) FIBERGLASS REINFORCED
16) BUMPER (STEEL) ' PLASTIC PRODUCTS
17) ENGINE ELECTRICAL 37) MANUAL TRANSMISSION
18) ENGINE: 4-CYLINDER GAS 38) FRAME

19) ENGINE: 4-CYLINDER DIESEL 39) AIR BAG
20) ENGINE: 6-CYLINDER GAS
21) CONDENSER & RADIATOR

Variations of these plants, such as different vehicle types,

: engin
types and kinds of metal are covered Separately. gne

C-5/C-6
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4 CYLINDER OHC ENGINE PLANT

800,000 UNITS/YEAR
3200 UNITS/DAY

IN PROCESS STORAGE 120,000 SQ.FT.

CYLINDER BLOCK MACHINING

p--
|
(2 TRANSFER LINES) .2 wn S
Qi[O [~} (=)
2’&8 i‘., o
z<|u; ~N
Qi
2 200,000 7
o= g
28 >
o = tZ
< -
¥4 =] O wl
(48] | = [ I
o =| w oo
fam] Q| w»n L4
- CYLINDER HEAD MACHINING Sl a RS
= = & o
e (2 TRANSFER LINES) sl 3 £
&l a %
125,000 ol 8 =
w [,
- =
=
S =
2| 2 @
== R = i
CRANKSHAFT MACHINING g5 a 3
S 2 << .
130,000 = & =
(45 ] e} —
) (o]
=
CAMSHAFT
42,000
SERVICE AREA
e e = 82
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