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Report FEV 07-069-203
March 26, 2010

Light-Duty Technology Cost Analysis — Report on Additional Case Studies

Executive Summary

The United States Environmental Protection Agency (EPA) contracted with FEV, Inc. to
determine the incremental direct manufacturing costs for a set of advanced, light-duty
vehicle technologies. The technologies selected are on the leading edge for reducing
emissions of greenhouse gases in the future, primarily in the form of tailpipe carbon
dioxide (CQ).

This report, the second in a series of reports, addresses the direct incremental
manufacturing cost of four (4) new powertrain configurations, relative to four (4) existing
baseline configurations, with comparable driver performance metrics. The complete
costing methodology used in the analysis of these configurations, as well as the pilot case
study, is described in “Light-Duty Technology Cost Analysis Pilot Study (EPA-420-R-09-
020)".

The four (4) new powertrain technology configurations analyzed are:

e 2.0L, 14, 4-valve, dual overhead cam (DOHC), dual variable valve timing (d-
VVT), turbocharged, gasoline direct injection (GDI) engine, compared to an
equivalent conventional 3.0L, V6, 4-valve, DOHC, d-VVT, naturally aspirated
(NA), port fuel injected (PFI) engine.

» 3.5L, V6, 4-valve, dual overhead cam (DOHC), d-VVT, turbocharged, GDI
engine, compared to an equivalent conventional 5.4L, V8, 3-valve, single overhead
cam (SOHC), VVT, NA, PFI engine.

* A 6-speed automatic transmission, compared to an equivalent 5-speed automatic
transmission

» A 6-speed wet dual clutch transmission (DCT), compared to an equivalent 6-speed
automatic transmission

The results for the four (4) case studies are showahie ESP-1 along the results
previously published for case study #0101.



Table ES-0-1: Increment Unit Cost Impact — Five (5) New Technology Configurations

Case Technology Vehicle Base New Incr.emental
Study Definition Class Technology | Technology Unit Cost
Reference
0101 Downsized Compact/ CS# B0101 CS# NO0101 $531.57
Turbocharged Budget/ 24L, 14, 4-V 1.6L, 14, 4-V
Gasoline Direct Economy Car, DOHC, d-VVT | DOHC, d-VVT,
Injection (Engine) Passenger. 2-4 | NA, PFI, Turbo, GDI
0102 Downsized Mid to Large CS# B0102 CS# N0102 $68.68
Turbocharged Size Car, 3.0L, V6, 4-V, 2.0L, 14, 4-V,
Gasoline Direct Passenger 4-6 DOHC, d-VVT, | DOHC, d-VVT
Injection (Engine) NA, PFI Turbo, GDI
0104 Downsized Passenger + CS# B0104 CS# N0104 $846.26
Turbocharged Midsize 5.4L V8, 3-V, 3.5L V6, 4-V,
Gasoline Direct Towing SOHC, VVT, DOHC, d-VVT
Injection (Engine) Capabilities NA, PFI Turbo, GDI
Truck & SUV
0902 6-Speed Dual Clutch | Mid to Large CS# B0801 CS# N0801 ($147.34)
Transmission Size Car, 6-Speed 6-Speed Wet
Replacing a 6-Speed | Passenger 4-6 Automatic Dual Clutch
Automatic Transmission Transmission
Transmission
0802 6-Speed replacinga | Mid to Large CS# B0802 CS# N0802 ($105.53)®
5-Speed Automatic | Size Car, 5-Speed 6-Speed
Transmission Passenger 4-6 Automatic Automatic

Transmission

Transmission

M The 6-speed automatic transmission evaluated incorporated a Ravigneaux gear set
design, a major factor in the reduction of hardware and complexity in the 6-speed design

over the 5-speed design.

As such the 6-speed transmission was calculated to be less
costly to manufacture than the 5-speed automatic transmission.



1 Introduction

1.1 Objectives

The objective of this work assignment was to determine the incremental direct
manufacturing costs for four (4) new advanced light-duty vehicle technology
configurations using the costing methodology, databases, and supporting worksheets
developed in the previously concluded pilot study (Light-Duty Technology Cost Analysis
Pilot Study [EPA-420-R-09-020]).

For the downsized, turbocharged, stoichiometric GDI engine case studies, careful
consideration was given to the selection of vehicle classes analyzed to ensure that the
developed costing models, at any analysis level (component, sub-subsystem, or
subsystem) could be interpolated or extrapolated to other classes, configurations and/or
content levels.

Table 1-1 exhibits the five (5) vehicle classes considered in this work assignment and
identifies those vehicles classes with actual teardown-based cost studies.

Table 1-1: Vehicle Class and Corresponding Downsized, Turbocharged, Stoichiometric,
GDI Engine Case Study Evaluated

Vehicle Class Vehicle Class Description Complet.ed
Analysis
Case Study #0101
subcompact or compact car typically powered by an (2.4L 14 » 1.6L 14)
Small Car o . .
in-line 4 cylinder engine (=175 hp)
(Pilot Study)
- 1 . Case Study #0102
Midsize Car midsize or I_arge passenger car typically powered (3.0V6 » 2.0L 14)
by a V6 engine (=225 hp)

(Large V6»Small V6)

Large minivan or large cross-over vehicle with a large frontal .
Multipurpose | area, typically powered by a V6 engine, capable of Potential to scale
. . ’ costs from #0102 &
Vehicle carrying ~ 6 or more passengers
#0104
small or mid-sized sports-utility or cross-over vehicle Case Study #0104
Small Truck : | (5.4L V8 » 3.5L V6)
or a small pickup truck, powered by a V6 or V8 engine (=330 hp)

(Large V8»Small V8)
Potential to scale
costs from #0104

large sports-utility vehicles and large pickup trucks,

Large Truck typically powered by a V8 engine

1-1



1.2 Study Methodology

The first report published, “Light-Duty Technology Cost Analysis Pilot Study (EPA-420-
R-09-020)", covers in great detail the overall costing methodology used to calculate an
incremental cost delta between various technology configurations. In summary, the
costing methodology is heavily based on teardowns of both new and baseline technology
configurations having similar driver performance metrics. Only components identified as
being different, within the selected new and baseline technology configurations, as a
result of the new technology adaptation are evaluated for cost. Component costs are
calculated using a ground-up costing methodology analogous to that employed in the
automotive industry.  All incremental costs for the new technology are calculated and
presented using transparent cost models consisting of eight (8) core cost elements:
material, labor, manufacturing overhead/burden, end item scrap, SG&A (selling general
and administrative), profit, ED&T (engineering, design and testing) and packaging.
Information on how additional associated manufacturing fixed and variable cost elements
(e.g. shipping, tooling, OEM indirect costs) are accounted for within the cost analysis are
also discussed in the initial report (EPA-420-R-09-020).

Listed below, with the aid of Figure 1-1, is a high level summary of the ten (10) major
steps taken during the cost analysis process. For additional information concerning the
terminology used within the ten (10) steps, please reference the glossary of terms found
at the end of this report.

Step 1: Using the Powertrain-Vehicle Class Summary Matrix (P-VCSM), a technology
is selected for cost analysis.

Step 2 : EXxisting vehicle models are identified for teardown to provide the basis for
detailed incremental cost calculations.

Step 3: Pre-teardown Comparison Bills of Materials (CBOM) are developed, covering
hardware that exists in the new and base technology configurations. These high level
CBOM’s are informed by the team’s understanding of the new and base technologies and
serve to identify the major systems and components targeted for teardown.

Step 4: Phase 1 (high level) teardown is conducted for all subsystems identified in Step
3 and the assemblies that comprise them. Using Design Profit® software, all high level
processes (e.g. assembly process of the high pressure fuel pump onto the cylinder head
assembly) are mapped during the disassembly.



Step 5: A cross functional team (CFT) reviews all the data generated from the high level
teardown and identifies which components and assumptions should be carried forward
into the cost analysis. The CBOMs are updated to reflect the CFT input.

Step 6 : Phase 2 (component/assembly level) teardowns are initiated, based on the
updated CBOM’s. Components and assemblies are disassembled, and processes and
operations are mapped in full detail. The process mapping generates key process
information for the quote worksheets. Several databases containing critical costing
information provide support to the mapping process.

Step 7: Manufacturing Assumption and Quote Summary (MAQS) worksheets are
generated for all parts undergoing the cost analysis. The MAQS details all cost elements
making up the final unit costs: material, labor, burden, end item scrap, SG&A, profit,
ED&T, and packaging.

Step 8: Parts with high or unexpected cost results are subjected to a marketplace cross-
check, such as comparison with supplier price quotes or wider consultation with
company and industry resources (i.e. subject matter experts) beyond the CFT.

Step 9: All costs calculated in the MAQS worksheets are automatically inputted into the
Subsystem Cost Model Analysis Templates (CMAT). The Subsystem CMAT is used to
display and roll up all the differential costs associated with a subsystem. All parts in a
subsystem that are identified for costing in the CBOM are entered into the Subsystem
CMAT. Also both the base and new technology configurations are included in the same
CMAT to facilitate differential cost analysis.

Step 10: The final step in the process is creating the System CMAT which rolls up all
the subsystem differential costs to establish a final system unit cost. The System CMAT,
similar in function to the subsystem CMAT, is the document used to display and roll-up
all the subsystem costs associated within a system as defined by the CBOM. Within the
scope of this cost analysis, the System CMAT provides the bottom line incremental unit
cost between the base and new technology configurations under evaluation
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1.3 Manufacturing Assumptions

When conducting the cost analysis for the various technology configurations, a number
of assumptions are made in order to establish a consistent framework for all costing. The
manufacturing assumptions can be broken into generic and specific case study
assumptions.

The generic manufacturing assumptions apply to all technology configurations under
analysis and are carry-over from the pilot study. Listed below are the fundamental
assumptions:

1) Manufacturing rates are considered high volume (>450K Units/Year) and
maintained throughout the product life. In the four (4) case studies which follow,
a yearly capacity planning volume (CPV) of 450,000 units was assumed.

2) All OEM and supplier manufacturing locations are in North America, unless
otherwise stated. This serves to make the resulting costs conservative to the
extent that OEMs use offshore suppliers to reduce costs.

3) OEMs and suppliers have manufacturing equipment and facilities capable of
handling required manufacturing processes and capacities unless otherwise stated.

4) All manufacturing processes and operations are based on standard/mainstream
industrial practices.

5) Supplier and OEM manufacturing costs (material costs, labor rates, manufacturing
overhead/burden rates) are based on 2008/2009 economics.

6) Supplier mark-up rates (end-item scrap, SG&A, profit, and ED&T) are based on
mature technology and manufacturing methods (e.g. mature product designs, high
production volumes, significant marketplace competition, and established
manufacturing processes) unless otherwise specified.

7) All OEM mark-up will be applied using indirect cost (IC) multipliers. These are
not within the scope of this analysis but should be separately determined and
applied to the results of this analysis to obtain total (direct + indirect)
manufacturing costs.

The specific case study assumptions are those unique to a given technology and hardware
configuration. Listed below are some of the case study specific considerations:

1) Manufacturing site for defined operation or process; OEM, Tier 1 or Tier 2/3.

2) Intellectual property expense.
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3) Neighboring system costs as a result of new technology adaptation.
4) A new or modified, maintenance and/or end-of-life expense.
5) Availability of significant material cost reductions (MCRs).

6) Performance and/or cost implications of alternative new technology advances
(NTAS).

1.4 Subsystem Categorization

As with the first case study analysis, a design based classification system was used to
group the various components and assemblies making up the technology configurations.
In general, every vehicle system (e.g. engine system, transmission system, etc) is made
up of several subsystems levels (e.g. the engine system includes a crank drive subsystem,
cylinder head subsystem, lubrication subsystem, air induction subsystem, etc), which in-
turn, is made up of several sub-subsystem levels (e.g. the air induction subsystem may
include the following sub-subsystems: turbocharger, heat exchanger, pipes, hoses, and
ducting). The sub-subsystem is the smallest classification level in which all components
and assemblies are binned.

Adding new technology to a system will also affect the primary subsystem(s). Also
impacted are the neighboring subsystems which require additions and/or modification for
successful integration of the new technology into the system. For example, to add a
turbocharged air induction subsystem to a naturally aspirated engine, as many as ten (10)
additional subsystems may be affected relative to cost, some in the positive direction
(added cost), others in the negative direction (cost savings). Table 1-2 and Table 1-3
provide an overview of the major subsystems and sub-subsystems included for each
system (e.g. engine and transmission) evaluated within this analysis. In Section 2, Case
Study Results, costs are presented for both the engine and transmission evaluations using
these design subsystem categorizations.
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Table 1-2: Engine System, Subsystem and Sub-Subsystem Classification

Subsystem

Sub-Subsystem

Engine Frames, Mountings & Brackets

Engine Frames, Engine Mountings, Hanging Hardware

Crank Drive

Crankshaft, Flywheels/Flexplates, Connecting Rods, Pistons,
Bearing Elements

Counter Balance

Dynamic Parts, Static Parts, Drives

Cylinder Block

Cylinder Block, Crankshaft Bearing Caps, Bedplate, Piston
Cooling

Cylinder Head

Cylinder Head, Valve Guides & Seats, Guides for Valvetrain,
Camshaft Bearing Housing, Camshaft Sensors, Camshaft
Carrier, Cylinder Head Covers.

Valvetrain

Camshaft, Intake Valves, Exhaust Valves, Valve Springs,
Spring Retainers & Keepers & Seats,

Timing Drives

Timing Wheels, Tensioners, Guides, Belts, Chains

Accessory Drives

Pulleys, Tensioners, Guides, Belts

Intake

Intake Manifold, Air Filter Box, Air Filters, Throttle Housing
Assembly & Supplies, Pipes/Hoses/Ducting

Fuel Induction

Fuel Rails, Fuel Injectors, Pressure Regulators & Sensors, Fuel
Injection Pumps, Pipes/Hoses, Brackets

Exhaust Manifold, Collector Pipes, Catalysts, Silencers

Exhaust (Mufflers), Oxygen Sensors, Pipes/Hoses, Brackets
Lubrication Oil Pans, Oil pumps, Pressure Regulators& Sensors, Oil Filters,
Pipes/Hoses, Sealing Elements, Heat Exchangers
. Water Pumps, Thermostat Housing, Heat Exchangers, Pressure
Cooling

Regulators, Pipes/Hoses/Ducting, Brackets

Induction Air Charging

Turbochargers, Heat Exchangers, Pipes/Hoses/Ducting,
Brackets

Breather

Oil/Air Separator, Valves, Adapters, Pipes/Hoses/Ducting

Electronic and Electrical

Engine Management, Engine Electronic, Engine Electrical (e.g.
Wiring, Ignition, Plugs, Coils, Powertrain Control Module)

Accessory

Starter Motors, Alternators, Power Steering Pumps, Air
Conditioning Compressors




Table 1-3: Transmission System, Subsystem and Sub-Subsystem Classification

Subsystem

Sub-Subsystem

Externally Mounted Component

Lift Eye, Vent Cap, Bracket, Bolting

Case(s)

Transaxle Case, Transaxle Housing, Covers, Bearing
Race, Plug, Actuator

Gear Train

Input Shaft, Output Shaft, Transfer Shaft, Sun Gear,
Planetary Gear, Ring Gear, Counter Gear, Differential
Gear, Bearing (Roller, Needle)

Internal Clutch

Sprag Clutch, Clutch & Brake Hub, Disc and Plate,
Piston, Snap Ring, Bearing (Roller, Needle),
Synchronizer

Launch Clutch

Torque Converter, Clutch Assembly, Flexplate, Flywheel

Oil Pump and Filter

Oil pump, Cover, Qil Filter, Qil Cooler, Qil Squirter,
Pipes/Tubes

Mechanical Control

Valve Body Assembly, Mechanical Controls (e.g. Shift
Forks), Sealing Elements, Bearing Elements, Plugs &
Cups

Electrical Control

Controller, Solenoid, Sensor, Switches, Wiring Harness

Park Mechanism

Rod/Shaft/Pin, Spring, Pawl, Bracket, Bolt
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2 Case Study Results

The results for the four (4) case studies analyzed within this work assignment. For each
case study, a brief description of the technology and its associated hardware is provided.
Additional general specifications for each case study can also be found in the Powetrain
Packaging Specification Proformas in Appendix A. A scaled-down version of the System
Cost Model Analysis Template (CMAT) is provided, summarizing the incremental direct
manufacturing costs for each major subsystem that was affected by adaptation of the new
technology.

The full System CMATSs for each case study can be found in Appendix B. The
supporting Subsystem CMATS for each case study, which roll-up all the component and
assembly costs for each subsystem, can be found in Appendix C. Table 2-1 provides a
cross reference between each case study and the associated system and subsystem
CMATSs.

Because each case study consists of a large quantity of component and assembly
Manufacturing and Assumption Quote Summary (MAQS) worksheets, approximately
200 pages per case study, hard copies were not included as part of this report. However,
electronic copies of the MAQS worksheets, as well as all other supporting case study
documents (e.g. CBOMs, Subsystem CMATSs, System CMATS), can be accessed at
http://www.epa.gov/otaq/.




Table 2-1: Location of System and Subsystem CMATS within Appendix

System
Case CMAT Subsystem
I : CMAT
Study Case Study Description Appendi i
Appendix
Numbers X .
. Section
Section
2.0L, 14, 4-valve, dual overhead cam (DOHC), dual
N0102 : ) Bl C1l
variable valve timing (d-VVT), turbocharged,
B0102 gasoline direct injection (GDI) engine, compared to
an equivalent conventional 3.0L, V6, 4-valve,
DOHC, d-VVT, naturally aspirated (NA), port fuel
injected (PFI1) engine.?
NO0104 3.5L, V6, 4-valve, dual overhsad cam (DOHC), d- B2 co
VVT, turbocharged, GDI engine, compared to an
B0104 | equivalent conventional 5.4L, V8, 3-valve, single
overhead cam (SOHC), VVT, NA, PFI engine.
N080?2 A 6_—speed automatic transmission, cc_)m_pared to an B3 c3
equivalent 5-speed automatic transmission
B0802
N0902 | A 6-speed wet dual slutch transmission (DCT_), B4 c4
compared to an equivalent 6-speed automatic
B0902 | transmission.

a For the purpose of these case studies, “equivalent” means similar performance and/or capability



2.1 Case Study #0102 Results
(V6 Downsizing to 14)

Case Study #0102 analyzed the direct incremental manufacturing cost for downsizing
from a conventional 3.0L, V6, 4-V, DOHC, d-VVT, NA, PFI engine to a 2.0L, 14, 4-V,
DOHC, d-VVT, turbocharged, GDI engine. The performance specifications for both
engine configurations were considered to be equivalent with a maximum power output of
approximately 225 hp and maximum torque of approximately 210 Ib-ft.

Note that in this analysis, neither the new or base engine actual hardware had d-VVT.
Both sets of hardware only consisted of intake-VVVT. However, as part of the overall
study assumptions, both technologies were assumed to have d-VVT.

For the conventional/baseline engine configuration, a 2008 Ford Cyclone Duratec 35 (i.e.
3.5L V6) engine was used in combination with a 2008 Ford Mondeo Duratec 30 (i.e.,
3.0L V6) engine. The 3.5L Duratec engine was the principal hardware referenced in this
analysis, with the 3.0L Duratec engine primarily used to support size and weight scaling
of the 3.5L V6 engine to a 3.0L V6 equivalent. This approach was taken for two main
reasons: 1) the 3.5L Duratec is a relative new engine (launched in 2007 timeframe,
winner of 2007 Ward’s Top 10 Best Engines) and, as such, is considered to contain some
of the latest design and manufacturing advances for conventional V6 engines; and 2)
much of this same base engine cost analysis could be reused in Case Study #0104 (5.4L
V8, NA, PFI downsized to a 3.5L V6, Turbo, GDI engine), reducing analysis time.

For the new technology configuration, the 2007 BMW/PSA Peugeot Citroén Prince 1.6L
14, Turbo, GDI engine (used in the 2008 Mini Cooper, S) was selected as the lead
hardware, scaled up to a 2.0L 14, Turbo, GDI equivalent. Both the Chrysler GEMA 2.4L,
14, NA, PFIl engine and GM Family Il, Ecotec, 2.0L, 14, Turbocharged, GDI engine were
used for size and weight scaling (e.g. pistons, connecting rods, cylinder head), feature
counts (e.g. valve cover fasteners, oil sump fasteners), as well as for costing selected
items not captured within the 1.6L 14 BOM (e.g. balance shaft). Because the 1.6L 14,
Prince engine was used in a previous study (i.e. case study #0101), selected cost models
for this previously completed work could be reprocessed with updated function and
performance specifications, reducing analysis time.

Features of the 2.0L 14, Turbo, GDI fuel induction subsystem include a direct rotary
drive, swash plate, high pressure fuel pump assembly servicing four (4) side-mounted
solenoid injectors (7-hole type) with a maximum operating pressure of 150 bar. The air
induction subsystem includes a twin-scroll turbocharger assembly, featuring a vacuum-
actuated waste gate actuator, electronically-actuated anti-surge valve, along with a water-
cooled, pressure-lubricated bearing housing. The maximum exhaust gas temperature
permitted at the turbine inlet is 950°C. Compressed air leaving the turbocharger
assembly is cooled via an air-to-air heat exchanger prior to reaching the intake manifold.
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In this cost analysis, as well as in the V8 to V6 Turbo, GDI, engine downsizing analysis,
no additional intellectual property expenses were identified beyond the typical
contribution included in the selling, general and administrative (SG&A) expense. It is
acknowledged that each supplier currently manufacturing air induction components (e.g.
Honeywell-Garret, BorgWarner, Cummins) and/or high pressure fuel system components
(e.g. Bosch, Continental, Delphi) will have a large number of patents to protect their
intellectual property. Because of these patents, market-leading suppliers can recover
some of their development costs in the short term. However the approach of this cost
analysis assumes that a competitive supplier base will develop similar components
(which do not infringe on the original developer’s patents), and that the value of the
originator’s intellectual property will diminish, resulting in more modest intellectual
property allowances as the technology matures. This allowance is captured by the
assigned SG&A rate.

As with the first pilot case study (#0101), new technology advances (NTAs) were
identified as possible performance upgrades to the physical hardware of the turbocharged
engines. These NTAs included the following: variable geometry turbochargers, water-to-
air charge air coolers, electric water pump (replacing the conventional mechanical water
pump) paired with a smaller auxiliary after-run pump. At this time, these alternative
technologies are recorded and identified (and may be evaluated at a later date when
representative hardware is available), but are not included in the cost analysis.

Many material cost reduction (MCR) ideas were identified in case study #0102, and these
MCRs were incorporated at the beginning of this analysis. For example, certain
manufacturing processes are sometimes better suited to lower-volume products due to
lower tooling costs. An example of this would be a part manufactured using a powdered
metal process; at low production volumes, this may result in the lowest cost, but at high
production volumes, a fine blanking process may make better financial sense..
Generally, anywhere a component design or manufacturing method was originally
adopted based on low volume production, a revised design assumption and/or process
suitable for high volume mass production was selected. A second example of where
MCRs were directly implemented into the analysis was in the selection of “best practice”
or “upward trending” manufacturing processes. An example of this is the replacement of
a sandcast aluminum cylinder block with a diecast cylinder block. In this particular case
study, the actual block for the 3.0L, V6, Ford Duratec block was sandcast, whereas the
3.5L block was diecast. For this reason, the 3.5L, V6, Ford Duratec diecast cylinder
block was evaluated for cost and scaled down to a 3.0L V6 equivalent.

In all of the turbo, GDI, engine downsizing studies (case studies #0101, #0102, and
#0104), this same approach to NTA’s and MCRs was utilized.

Figure 2-1 shows the net incremental direct manufacturing cost of $68.68 for downsizing
from a 3.0L V6, NA, PFI conventional engine to a 2.0L 14, Turbo, GDI engine. In
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addition to the subsystem cost breakdowns showing their net contribution to costs, the
contribution from each cost element is also captured. Major incremental cost factors for
the new technology were the fuel induction subsystem ($84.76) and air induction
subsystem ($280.70). Major incremental cost savings for the new technology due to
downsizing were the cylinder head subsystem ($158.70) and the valvetrain ($122.71).
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Figure 2-1: System Cost Model Analysis Template Illustrating the Incremental Subsystem Costs Roll Up for V6 to 14,
Turbo, GDI Downsizing, Case Study #0102
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An alternative method of binning component and assembly incremental costs is based on
their contribution to cost relative to downsizing, GDI, or turbocharging categories. In
Table 2-2, the incremental subsystems costs are broken out into these three (3) alternative
categories. The combined subsystems cost of adding GDI to a 2.0L 14 over a
conventional PFI subsystem is $213. The combined subsystems cost for adding
turbocharging to an 14 engine over a conventional NA subsystem is $403. Lastly, the
credit for downsizing from a conventional V6 to a conventional 14 is $547.

Table 2-2: Cost for Adding Turbocharging and GDI to a 2.0L, 14, NA, PFI engine and
the Estimated Credit for Downsizing from a Conventional 3.0L V6 to 2.0L 14.

Combine Direct Subsvstem Indirect
Subsystem y Subsystem
Incremental
Incremental o Incremental
Contribution o
Impact Contribution
GDI $213 $85 $128
Turbo $403 $281 $122
Downsizing (-$547)
Net Incremental Cost $69




2.2 Case Study #0104 Results
(V8 Downsizing to V6)

Case Study #0104 analyzed the direct incremental manufacturing cost for downsizing
from a conventional 5.4L, V8, 3-V, SOHC, VVT, NA, PFI engine to a 3.5L V6, 4-V,
DOHC, d-VVT, turbocharged, GDI engine.

For the conventional/baseline engine configuration, a 2008 Ford Modular 5.4L V8 engine
was selected. Standard features of this engine include a cast iron block, forged
crankshaft, aluminum heads, variable valve timing and hydraulic, roller finger valve
lifters. The maximum power output rating is 300 hp @ 5000 rpm with a maximum torque
of 365 Ib.-ft. @ 3750 rpm.

For the new technology configuration, a 2008 Ford Cyclone Duratec 35 (i.e. 3.5L V6)
base engine was selected for the foundation of the analysis. Utilizing the project team’s
expertise, published data on Turbo, GDI, V6 engine architectures, surrogate component
data from existing benchmarking evaluations, and previously completed cost studies (i.e.,
case study #0101 and #0102), the project team developed a 3.5L V6, Turbo, GDI engine
Bill of Materials (BOM). In regards to a target performance specification, the Ford
EcoBoost engine (3.5L V6, 4-V, DOHC, i-VVT, Turbo, GDI, engine) specification was
used as a surrogate; maximum 355 hp @ 5000 rpm and 350 Ib.-ft. @ 3500 rpm.

Features of the 3.5L V6, Turbo, GDI fuel induction subsystem include a direct rotary
drive, swash plate design, high-pressure fuel pump servicing six (6) side-mounted
solenoid injectors (7-hole type), with a maximum operating pressure of 150 bar. The air
induction subsystem features twin, single-scroll turbocharger assemblies. Each
turbocharger assembly has a vacuum-actuated waste gate, an electronically-actuated anti-
surge valve, and a water-cooled, pressure-lubricated bearing housing. The maximum
exhaust gas inlet temperature permitted at the turbine inlet is 950°C. Compressed air
leaving the turbocharger assemblies is cooled prior to reaching the intake manifold via an
air-to-air heat exchanger.

Figure 2-2 shows the net incremental direct manufacturing cost of $846.26 for
downsizing from a 5.4L V8, NA, PFI conventional engine to a 3.5L V6, Turbo, GDI
engine. Major incremental cost factors for the new technology were the fuel induction
subsystem ($124.59) and air induction subsystem ($448.79). The downsizing of many
subsystems (e.g. intake, crank drive, cylinder block) resulted in a cost savings of $155.
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Figure 2-2: System Cost Model Analysis Template Ilustrating the Incremental Subsystem Costs Roll Up for V8 to V6,

Turbo, GDI Downsizing, Case Study #0104
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Similar to the V6 to 14 downsizing analysis, Table 2-3 breaks down the incremental
component and subsystems costs into downsizing, GDI, and turbocharging categories. As
shown in the table, the combined subsystem cost for adding GDI to a V6 (over a
conventional PFI subsystem) is $321. The combined subsystem costs for adding
turbocharging to a V6 engine over a conventional NA subsystem is $681. Lastly, the
credit for downsizing from a conventional V8 to a conventional V6 is $155.

Table 2-3: Cost for Adding Turbocharging and GDI to a 3.5L, V6, NA, PFI engine and
the Estimated Credit for Downsizing from a Conventional 5.4L V8 to 3.5L V4.

Combine Direct Subsvstem Indirect
Subsystem y Subsystem
Incremental
Incremental o Incremental
Contribution o
Impact Contribution
GDI $321 $125 $196
Turbo $681 $449 $232
Downsizing (-$155)
Net Incremental Cost $846




2.3 Case Study #0802 Results
(6-Speed versus 5-Speed Automatic Transmission)

Case Study #0802 analyzed the direct incremental manufacturing cost for updating from
a conventional 5-speed automatic transmission to a next generation 6-speed automatic
transmission.

The 5-speed automatic transmission selected for the analysis was the Toyota U151E
FWD transmission. This transmission was used in various applications including the
Toyota Camry through the 2005-2006 timeframe. The main construction of the
transmission includes three (3) full planetary gear sets. The front and rear planetary gear
sets are positioned in series along a common intermediate shaft assembly. Adjacent to
the front and rear planetary sets, and mounted in series to the counter shaft assembly, is a
third underdrive planetary set. The transmission contains a total of nine (9) shift
elements, four (4) disc clutches, three (3) disc brakes, and two (2) one-way-clutches. The
hydraulic valve body assembly, containing a total of seven (7) shift solenoid valves is
controlled directly by the engine control module (ECM). The total weight of the
transmission, including Automatic Transmission Fluid (ATF), is approximately 221 Ibs.
The maximum output torque rating for the U151E is 258 Ib-ft.

The 6-speed automatic transmission selected for the analysis was the replacement
transmission to the Toyota 5-speed. The Toyota 6-speed FWD transmission (U660E)
was a complete redesign of the existing U151E transmission, which launched in the 2007
timeframe. Employing a Ravigneaux and underdrive planetary gear set, positioned along
a common intermediate shaft assembly, the U660E gear driveline is much simpler
compared to its predecessor. Only six (6) shift elements are required for operation of the
transmission; two (2) disc clutches, three (3) disc brakes, and one (1) one-way-clutch.
The U660E valve body assembly also contains a total of seven (7) shift solenoid valves
interfacing with an exterior-mount transmission control module (TCM), which in-turn
communicates with the engine control module (ECM). The total weight of the
transmission, including ATF, is 208 Ibs. The maximum output torque rating for the
UG660E is 295 Ib.-ft.

As discussed in the initial report (EPA-420-R-09-020), the costing methodology employs
an exclusion approach to costing. Following completion of the comparison bill of
materials (CBOMSs), the cross functional team began the process of rationalizing
similarities and differences between hardware on the five (5) and six (6) speed
transmissions. A combination of component function and content exclusion analysis was
conducted, eliminating the majority of components which required costing. Since the 5-
speed transmission contained more hardware (i.e., approximately 150 more parts), and
was generally more complex, the 6-speed established a zero cost baseline from which an
incremental cost for the 5-speed was established. The majority of incremental cost
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increase of the five 5-speed over the 6-speed was associated with the two (2) additional
clutch packs, the need for a counter shaft assembly, and some additional gearing.

According to the SAE Technical Paper 2006-01-0847 (“Toyota’s New 6-Speed
Automatic Transaxle U660E for FWD Vehicles”), the U660E’s transmission geartrain
structure, consisting of a Ravigneaux gear set and simpler planetary set, was Toyota’s
original invention. As such, there was no patent royalty fee penalization assessed against
the 6-speed design. The patent rights for similar 6-speed transmission designs (e.g.
Lepelletier) are due to expire in 2010. Therefore we do not expect royalty fees to be a
significant part of the cost for 6-speed transmissions.

For the 6-speed automatic transmission, there were no NTA or MCR ideas identified as
part of the cost analysis. It was obvious from the transmission teardown assessment that
in addition to Toyota’s goal for improving overall performance with their new 6-speed
automatic transmission relative to the 5-speed predecessor, keeping costs at or below the
existing manufacturing cost was a key metric. In regard to the 5-speed automatic
transmission, many of innovative ideas implemented into the 6-speed automatic could
have been incorporated into a new 5-speed if it were to be redesigned). The most
obvious NTA would be adopting a similar Ravigneaux geartrain design, which could
conceivably have the same financial benefit recognized by the 6-speed automatic. As
part of this analysis, no additional work was conducted to determine what the financial
impact would be on the 5-speed automatic by employing some of these NTA and MCRs
concepts. As such, the net incremental direct manufacturing cost shown below is solely
based on the physical hardware evaluated.

Figure 2-3 shows the net incremental direct manufacturing cost between the six (6) and
five (5) speed automatic transmissions. In evaluating the physical hardware, the 6-speed
automatic was analyzed to be less expensive to manufacture by approx $105. Note that
when the 6-speed transmission was redesigned, several other functional and performance
updates not driven by the added 6™-gear ratio were incorporated (e.g. modified hydraulic
control strategy, spool valve material, and friction discs, as well as a newly-developed
torque converter). These modifications were not costed in the analysis since they are
independent of the gear ratio addition and modifications.
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Figure 2-3: System Cost Model Analysis Template Illustrating the Incremental Subsystem Costs Roll Up for a 6-Speed
Automatic Transmission compared to a 5-Speed Automatic Transmission
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2.4 Case Study #0902 Results
(6-Speed Wet Dual Clutch Transmission versus 6-Speed Automatic Transmission)

Case Study #0902 analyzed the direct incremental manufacturing cost for updating from
a conventional 6-speed automatic transmission to a 6-speed, wet, dual clutch
transmission.

The baseline technology configuration selected for the analysis was the Toyota 6-speed
automatic transmission (U660E) of case study #0802. General design parameters of the
UG660E transmission can be found in section 2.3 of this report.

The new technology configuration selected for the analysis was the VVolkswagen (VW)
six 6-speed, wet, dual clutch transmission (DCT); model number DQ250. Other industry
naming conventions for this technology configuration include twin-clutch gearbox or
dual shift gearbox (DSG). The basic components of the DCT include a twin clutch pack
assembly driving two (2) coaxial input shafts. Power from the engine is transmitted to
the input shafts through a dual-mass flywheel which is connected in series to the twin-
clutch pack. Each input shaft, dependent on the selected gear, is designed to mesh with
one (1) of two (2) output shafts. Upon reverse gear selection, there is an intermediate
shaft which engages with both input shaft one (1) and output shaft two (2). There are
four (4) shift forks, two (2) on each output shaft, hydraulically activated into one of two
positions from their neutral home position. The controls for the DCT, which include the
hydraulic controls, electronic controls, and various sensors and actuators, are integrated
into a single module VW refers to as a Mechatronic unit. The total weight of the
transmission module, including the dual-mass flywheel, is approximately 207 Ibs. The
maximum output torque rating for the DQ250 transmission is 258 Ib.-ft.

Relative to intellectual property costs, no additional allowances were provided, outside
the general allowance covered as part of the selling, general and administrative (SG&A)
expense, for protecting intellectual property. It is acknowledged that each supplier
currently making a version of a DCT (e.g. BorgWarner, Getrag, ZF, LuK) will have a
large number of patents on their own technology. Because of these patents, suppliers
who are considered to be market leaders in DCT technology will certainly recover some
of their development costs in the short term. However, it is assumed that as the supplier
base and associated technologies mature, the value (i.e. function/cost) each supplier
provides will begin to equalize, resulting in a diminishing intellectual property cost
allowance for each design.

As part of the hardware review and evaluation, no NTA or MCR ideas were considered
in the final cost analysis. The evaluation team felt that in general, both transmissions
were robustly designed, with each consisting of a high level of component and function
integration, which resulted in two financially competitive solutions.
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In this analysis, approximately seventy-five (75) percent of the components on both the
6-speed automatic transmission and 6-speed wet DCT were evaluated for cost. This
level of analysis was required due to the inherent differences between the automatic
versus DCT components. The only subsystems identified as common in function and
cost between the two (2) transmissions were the oil pump, filter, park mechanism, and
external components.

Figure 2-4 shows the net, incremental, direct manufacturing cost between the 6-speed wet
DCT and 6-speed automatic transmissions. In evaluating the physical hardware, the 6-
speed wet DCT was analyzed to be less expensive to manufacture by approx $147. The
major cost increment of the 6-speed wet DCT was the launch clutch system ($64.79),
which included a dual-mass flywheel and twin clutch assembly. The major incremental
cost savings for the new technology were the internal clutches ($132.35) and the
geartrain ($38.04).
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Figure 2-4: System Cost Model Analysis Template Illustrating the Incremental Subsystem Costs Roll Up for a 6-Speed Wet
DCT compared to a 6-Speed Automatic Transmission
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3 GLOSSARY OF TERMS

Assembly: generally refers to a group of interdependent components joined together to
perform a defined function (e.g. turbocharger assembly, high pressure fuel pump
assembly, high pressure fuel injector assembly).

Buy: is the terminology used to identify those components or assemblies as ones in
which a manufacturer would purchase versus manufacture. All parts designated as a
“buy” part, within the analysis, only have a net component cost presented. Typically
these types of parts are considered commodity purchase parts having industry established
pricing.

CBOM (Comparison Bill of Materials): is a system bill of materials, identifying all the
subsystems, assemblies and components associated with the technology configurations
under evaluation. The CBOM records all the high level details of the technology
configurations under study, identifies those items which have cost implications as a result
of the new versus base technology differences, documents the study assumptions, and is
the primary document for capturing input from the cross functional team.

Component: is the lowest level part within the cost analysis. An assembly is typically
made up of several components acting together to perform a function (e.g. the turbine
wheel in a turbocharger assembly). However, in some cases a component can act
independently performing a function within a sub-subsystem or subsystem (e.g. exhaust
manifold within the exhaust subsystem).

Cost Estimating Models : are cost estimating tools, external to the Design Profit®
software, used to calculate operation and process parameters for primary manufacturing
processes (e.g. injection molding, die casting, metal stamping, forging). Key
information calculated from the costing estimating tools (e.g. cycle times, raw material
usage, equipment size) is inputted into the Lean Design® process maps supporting the
cost analysis. The Excel base cost estimating models are developed and validated by
Munro & Associates.

Costing Databases: refer to the five (5) core databases which contain all the cost rates
for the analysis. The material database lists all the materials used throughout the analysis
along with the estimated price/pound for each. The labor database captures various
automotive, direct labor, manufacturing jobs (supplier and OEM), along with the
associated mean hourly labor rates. The manufacturing overhead rate database contains
the cost/hour for the various pieces of manufacturing equipment assumed in the analysis.
A mark-up database assigns a percentage of mark-up for each of the four (4) main mark-
up categories (i.e. end-item scrap, SG&A, profit, and ED&T), based on the industry,
supplier size, and complexity classification. The fifth database, the packaging database,
contains packaging options and costs for each case.
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Lean Design® (a module within the Design Profit® software): is used to create
detailed process flow charts/process maps. Lean Design® uses a series of standardized
symbols, each base symbol representing a group of similar manufacturing procedures
(e.g. fastening, material modifications, inspection). For each group, a Lean Design®
library/database exists containing standardized operations along with the associated
manufacturing information and specifications for each operation. The information and
specifications are used to generate a net operation cycle time. Each operation on a
process flow chart is represented by a base symbol, operation description, and operation
time, all linked to a Lean Design® library/database.

Make: is the terminology used to identify those components or assemblies as ones in
which a manufacturer would produce internally versus purchase. All parts designated as
a “make” part, within the analysis, are costed in full detail.

MAQS (Manufacturing Assumption and Quote Summary) Worksheet  : is the
standardized template used in the analysis to calculate the mass production
manufacturing cost, including supplier mark-up, for each system, subsystem and
assembly quoted in the analysis. Every component and assembly costed in the analysis
will have a MAQS worksheet. The worksheet is based on a standard OEM (original
equipment manufacturer) quote sheet modified for improved costing transparency and
flexibility in sensitivity studies. The main feeder documents to the MAQS worksheets
are process maps and the costing databases.

MCRs (Material Cost Reductions): is a process employed to identify and capture
potential design and/or manufacturing optimization ideas with the hardware under
evaluation. These savings could potentially reduce or increase the differential costs
between the new and base technology configurations, depending on whether an MCR
idea is for the new or the base technology.

Net Component/Assembly Cost Impact to OEM : is defined as the net manufacturing
cost impact per unit, to the OEM, for a defined component, assembly, subsystem or
system.  For components produced by the supplier base, the net manufacturing cost
impact to the OEM includes total manufacturing costs (material, labor, and
manufacturing overhead), mark-up (end-item scrap costs, selling, general and
administrative costs, profit, and engineering design and testing costs) and packaging
costs. For OEM internally manufactured components, the net manufacturing cost impact
to the OEM includes total manufacturing costs and packaging costs; mark-up costs are
addressed through the application of an indirect cost multiplier.

NTAs (New Technology Advances): is a process employed to identify and capture
alternative advance technology ideas which could be substituted for some of the existing
hardware under evaluation. These advanced technologies, through improved function
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and performance, and/or cost reductions, could help increase the overall value of the
technology configuration.

Powertrain Package Proforma : is a summary worksheet comparing the key physical
and performance attributes of the technology under study with those of the corresponding
base configuration.

Process Maps : are detailed process flow charts used to capture the operations and
processes, and associated key manufacturing variables, involved in manufacturing
products at any level (e.g. vehicle, system, subsystem, assembly, component).

P-VCSM (Powertrain—Vehicle Cl ass Summary Matrix): records the technologies
being evaluated, the applicable vehicle classes for each technology, and key parameters
for vehicles or vehicle systems that have been selected to represent the new technology
and baseline configurations in each vehicle class to be costed.

Quote: refers to the analytical process of establishing a cost for a component or
assembly.

Sub-subsystem: refers to a group of interdependent assemblies and/or components,
required to create a functioning sub-subsystem. For example, the air induction subsystem
contains several sub-subsystems including the following: turbocharging, heat exchangers,
and pipes, hoses and ducting.

Subsystem: refers to a group of interdependent sub-subsystems, assemblies and/or
components, required to create a functioning subsystem. For example, the engine system
contains several subsystems including the following: crank drive subsystem, cylinder
block subsystem, cylinder head subsystem, fuel induction subsystem, and air induction
subsystem.

Subsystem CMAT (Cost Model Analysis Templates): is the document used to display
and roll up all the sub-subsystem, assembly and component incremental costs associated
with a subsystem (e.g. fuel induction, air induction, exhaust), as defined by the
Comparison Bill of Material (CBOM).

Surrogate part: refers to a part similar in fit, form and function as the part required for
the cost analysis. Surrogate parts are sometimes used in the cost analysis when actual
parts are unavailable. The cost of a surrogate part is considered equivalent to the cost of
the actual part.

System: refers to a group of interdependent subsystems, sub-subsystems, assemblies
and/or components, working together to create a vehicle primary function (e.g. engine
system, transmission system, brake system, fuel system, suspension system).
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System CMAT (Cost Mode 1 Analysis Template): is the document used to display and
roll up all the subsystem incremental costs associated with a system (e.g. engine,
transmission, steering), as defined by the CBOMs.
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APPENDIX A
POWERTRAIN PACKAGE PROFORMAS

The Powertrain Package Proforma is summary worksheet comparing the key
physical and performance attributes of the technology under study with those of
the corresponding base configuration.

Appendix A.1: Powertrain Package Proforma for Case Study #0102, 3.0L,
V6, 4-V, DOHC, d-VVT, NA, PFI engine compared to a 2.0L, 14, 4-V,
DOHC, d-VVT, turbocharged, GDI engine

Appendix A.2: Powertrain Package Proforma for Case Study #0104, 5.4L,
V8, 3-V, SOHC, VVT, NA, PFI engine compared to a 3.5L V6, 4-V,
DOHC, d-VVT, turbocharged, GDI engine

Appendix A.3: Powertrian Package Proforma for Case Study #0802,
conventional 5-speed automatic transmission compared to a next generation
6-speed automatic transmission

Appendix A.4: Powertrain Package Proforma for Case Study #0902,

conventional 6-speed automatic transmission compared to a 6-speed, wet,
dual clutch transmission
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FEV

CASE STUDY: 0102

TECHNOLOGY:

Downsized, turbocharged, gasoline direct
injection (GDI) Engine versus Port-fuel
injected, 4-valve, naturally aspirated gasoline
engine.

VEHICLE CLASS:
Mid to Large Size Passenger Car
Passenger Seating: 4 -6

APPENDIX A.1 -POWERTRAIN PACKAGE SPECIFICATION PROFORMA
CASE STUDY #0102

Surrogate Image of Duratec 3.0 V6 Engine

Mini Cooper S, 1.6L 14, Turbo GDI

Printed: 3/29/2010

Characteristics

Baseline Technology Package

New Technology Package

1 |Engine Name/Code

2008 Ford Mondeo Duratec 30

Theoretical engine scaled off Prince/N14B16
(Mini Cooper S Engine)

2 |Engine Type V6, 4 Valve, DOHC 14, 4-Valve, DOHC

3 |Displacement, cc (CID) 3.0L 2.0L

4  |Aspiration Naturally Aspirated Turbocharged (Twin Scroll, Wastegate)
5 |Compression Ratio 10:1 10:1

6 |Variable Valve Timing (VVT) Hardware: Intake -VVT, Study Assumption: Dual-VVT Dual-VVT

7 |Variable Valve Lift No No

8 |Multi Displacement System No No

9 |Variable Intake Manifold No No

10 |Bore (mm) 89 85.9

11 [Stroke (mm) 79.5 85.9

12 |Fuel System
13 |Block Material

Sequential multi-port electronic injection

Hardware: Aluminum Sand Castr, Study Assumption: Aluminum Diecast

Direct Injection, Side Mounted Solenoid (7 Hole), < 150 bar
Aluminum Die Cast

14 |Cylinder Head Material
15 |Cylinder Liner Material

Aluminum
Cast Iron

Aluminum
Cast Iron

16 |Connecting Rod Material
17 |Intake Manifold Material

PM Steel Forged/Cracked
Composite (Aluminum & Glassed Reinforced Nylon)

PM Steel Forged/Cracked
Glass Reinforced Nylon

18 [Horse Power @ RPM
19 [Torque (Ib-ft) @ rpm (normal)

221 @ 6250
205 @ 4750 rpm

Est. 225 @ 4000/6000
Est. 205 @ 2000/4000

20 |Transmission
21 |Fuel Economy (City/Highway)

Electronic 6-speed automatic with overdrive
18/26

Electronic 6-speed automatic with overdrive
NA

22 |Emission Certification
23 |Fuel Octane

Tier 2, Bin 4/ LEV-2 ULEV
Unleaded regular/E85

Tier 2, Bin 5/ LEV-2 (Based on Mini Cooper S)
87/91 (Based on Mini Cooper S)

24 |North American Applications Ford Fusion n/a
25 [Manufacturer Ford Motor Company n/a
26 |Plant Locations Mexico n/a
27 |Annual Engine Volume Actual: Approximately 300K, Study Assumption 450K 450K

File:PT Package Spec. Proforma 032610.xls
EPA Contract: EP-C-07-069 WA1-3

Apdx. A.1 PT-Pkge.Proforma 0102, Page 1 of 4

Author: G. Kolwich

(248) 373-6000, Ext.2411



FEV

CASE STUDY: 0104

TECHNOLOGY:

Downsized, turbocharged, gasoline direct
injection (GDI) Engine versus Port-fuel
injected, 3-valve, naturally aspirated gasoline
engine.

VEHICLE CLASS:
Mid to Large Car and Light Duty Truck
Passenger Seating: 4 -5

APPENDIX A.2 -POWERTRAIN PACKAGE SPECIFICATION PROFORMA

CASE STUDY #0104

Ford Triton 5.4L, V8, NA, PFI

Ford EcoBoost 3.5L, V6, Turbo, GDI

Item Characteristics Baseline Technology Package New Technology Package
1 [Engine Name/Code Triton / 5.4L 3V NA Theoretical engine based off Ford EcoBoost / 3.5L GTDI iVCT
2 |Engine Type 5.4L 3-valve SOHC V8 3.5L EcoBoost™ 24-valve DOHC V6
3 |Displacement, cc (CID) 5,407.7 cc (330) 3500 cc (213.5)
4 |Aspiration Naturally Aspirated Twin-Turbocharged
5 |Compression Ratio 9.8:1 10.0:1
6 |Variable Valve Timing (VVT) VVT Actual Hardware: Intake-VVT, Study Assumption: Dual-VVT
7 |Variable Valve Lift No No
8 |Multi Displacement System No No
9 [Variable Intake Manifold No No
10 |Bore (mm) 90.17 92.5
11 |Stroke (mm) 105.92 88.7

12 |Fuel System

Sequential multi-port electronic injection

Direct Injection

13 |Block Material Cast Iron Aluminum

14 [Cylinder Head Material Aluminum Aluminum

15 |Cylinder Liner Material Steel Cast Iron

16 |Connecting Rod Material PM Steel Forged/Cracked PM Steel Forged/Cracked

17 |Intake Manifold Material Composite Cast Aluminum (costed as composite)
18 |Horse Power @ RPM 310 @ 5000 rpm 355 @ 5700 rpm

19 |Torque (Ib-ft) @ rpm (normal)
20 |Transmission

21 |Fuel Economy (City/Highway)

390 @ 3500 rpm
Electronic 6-speed automatic with overdrive
4x2 14/20, 4x4 14/18

350 @ 3500 rpm

6-speed electronically controlled automatic overdrive with paddle activation

17/25 (AWD standard equipment)

22 |Emission Certification
23 |Fuel Octane

LEV-2
Unleaded regular/E85

LEV-2
91 Octane (recommended)

24 |North American Application(s)
25 |Manufacturer

Ford F-Series Light Duty Truck
Ford Motor Company

Ford Flex and Taurus SHO and Lincoln MKS and MKX
Ford Motor Company

26 |Plant Locations
27 |Annual Engine Volume

Ford Windsor Engine Plant |, Windsor, ONT
Actual: 2008 Approximately 410K, Study Assumption: 450K

Ford Cleveland Engine Plant I, Brook Park, OH
Study Assumption: 450K

File:PT Package Spec. Proforma 032610.xls
EPA Contract: EP-C-07-069 WA1-3

Apdx. A.2 PT-Pkge.Proforma 0104, Page 2 of 4

Author: G. Kolwich
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FEM APPENDIX A.3 -POWERTRAIN PACKAGE SPECIFICATION PROFORMA Printed: 3/29/2010
CASE STUDY #0802

CASE STUDY: 0802

TECHNOLOGY:
6-Speed Automatic Transmission compared to
an equivalent 5-Speed Automatic Transmission

VEHICLE CLASS:
Mid to Large Size Passenger Car
Passenger Seating: 4 -6

Item Characteristics Baseline Technology Package New Technology Package
1 [Transmission Name / Code 2004/2006 Toyota 5-Speed Automatic Transmission, U151E 2007-Present, Toyota 6-Speed Automatic Transmission, UB60E
> It . 5-Speed Automatic Transmission for FWD Mid to Large Size Passenger  [6-Speed Automatic Transmission for FWD Mid to Large Size Passenger
ransmission Type . .
Vehicles Vehicles
3 |Control System Electric-Hydraulic Electric-Hydraulic
4 |Geartrain 3 Planetary Sets: Front, Rear and Underdrive One Ravigneaux Planetary and One Underdrive Planetary
4 Disc Clutches, 3 Disc Brakes, and 2 Sprags all Electro-Hydraulically 2 Disc Clutches, 3 Disc Brakes, and 1 Sprag all Electro-Hydraulically
5 |Internal Clutches
Controlled. Controlled.
6 [Launch Clutch Subsystem Electro-Hydraulically Controlled Torque Converter with Lock-up Clutch Electro-Hydraulically Controlled Torque Converter with Lock-up Clutch
7 |Engine Connection Flex Plate Assembly Flex Plate Assembly
8 |Gear Ratios (Ratio Data Published per SAE 2002-01-0936) (Ratio Data Published per SAE 2006-01-0847)
First 3.938 3.300
Second 2.194 1.900
Third 1.411 1.420
Fourth 0.973 1.000
Fifth 0.703 0.713
Sixth n/a 0.608
Reverse 3.141 4.148
Final | n/a n/a
Final Il n/a n/a
9 [Maximum Torque Capacity 258 Ib-ft 295 Ib-ft
10 |Approximate Weight (with Automatic Transmission Fluid) 221 Ibs 208 Ibs
11 |North American Application(s) Camry, Solara, Sienna, Avalon Camry, Lexus ES-350, Avalon
12 |Annual Case Study Volume Assumption: 450K 450K
File:PT Package Spec. Proforma 032610.xls Author: G. Kolwich

EPA Contract: EP-C-07-069 WA1-3 Apdx. A.3 PT-Pkge.Proforma 0802, Page 3 of 4 (248) 373-6000, Ext.2411



FEV

CASE STUDY: 0902

TECHNOLOGY:
6-Speed Wet Dual Clutch Transmission

compared to an equivalent 6-Speed Automatic
Transmission

VEHICLE CLASS:
Mid to Large Size Passenger Car
Passenger Seating: 4 -6

APPENDIX A.4 -POWERTRAIN PACKAGE SPECIFICATION PROFORMA
CASE STUDY #0902

Item

Characteristics

Baseline Technology Package

New Technology Package

Transmission Name / Code

2007-Present, Toyota 6-Speed Automatic Transmission, U660E

Volkswagen Direct Shift Gearbox (DSG)/Dual Clutch Transmission, DQ250

6-Speed Automatic Transmission for FWD Mid to Large Size Passenger

6-Speed, Twin Wet Clutch Transmission for FWD Mid Size Passenger

2 |Transmission Type Vehicles Vehicles
3 |Control System Electric-Hydraulic Electric-Hydraulic
. . . Two Coaxial Input Gear Shaft Assemblies, Two Output Gear Shaft
4 |Geartrain One Ravigneaux Planetary and One Underdrive Planetary Assemblies, and a Intermediate Gear Shaft Assembly for Reverse Gear.
2 Disc Clutches, 3 Disc Brakes, and 1 Sprag all Electro-Hydraulically Four Electro-Hydraulically Controlled Shift Fork and Synchronizer Gear
5 |Internal Clutches :
Controlled Assemblies

6 |Launch Clutch Subsystem Electro-Hydraulically Controlled Torque Converter with Lock-up Clutch 'cl';m?cﬁgztro-Hydraullcally Controlled, Qil-Cooled Muli-Plate
7 |Engine Connection Flex Plate Assembly Dual-mass Flywheel assembly
8 |Gear Ratio (Ratio Data Published per SAE 2006-01-0847) (Calculated Ratios)

First 3.30 3.36

Second 1.90 2.09

Third 1.42 1.47

Fourth 1.00 1.10

Fifth 0.71 1.09

Sixth 0.61 0.92

Reverse 4.15 3.99

Final | n/a 3.94

Final Il n/a 3.14
9 [Maximum Torque Capacity 295 Ib-ft 258 Ib-ft
10 |Approximate Weight (with Transmission Fluid) 208 Ibs 207
11 [North American Application(s) Camry, Lexus ES-350, Avalon Jetta Sports Wagon
12 |Annual Case Study Volume Assumption: 2 450K 2 450K

File:PT Package Spec. Proforma 032610.xls
EPA Contract: EP-C-07-069 WA1-3
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APPENDIX B
SYSTEM COST MODEL ANALYSIS TEMPLATES

The System Cost Model Analysis Template (CMAT) is the document used to display
and roll up all the subsystem incremental costs associated with a system (e.g. engine,
transmission, steering), as defined by the CBOM.

e Appendix B.1: System CMAT for Case Study #0102, 3.0L, V6, 4-V,
DOHC, d-VVT, NA, PFI engine compared to a 2.0L, 14, 4-V, DOHC, d-
VVT, turbocharged, GDI engine

e Appendix B.2: System CMAT for Case Study #0104, 5.4L, V8, 3-V,
SOHC, VVT, NA, PFI engine compared to a 3.5L V6, 4-V, DOHC, d-VVT,
turbocharged, GDI engine

e Appendix B.3: System CMAT for Case Study #0802, conventional 5-speed
automatic transmission compared to a next generation 6-speed automatic
transmission

e Appendix B.4: System CMAT for Case Study #0902, conventional 6-speed
automatic transmission compared to a 6-speed, wet, dual clutch
transmission
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FEV

APPENDIX B.1 - SYSTEM COST MODEL ANALYSIS TEMPLATE

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

CASE STUDY #0102

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI
}‘Eﬁ e Manl;:::at:ning e Total Markup Pa:l?;;ling Net
5 % Subsystem Description Cost Cost Cost _compf:"em/
13 Material | Labor | Burden | (Component | Endlitem | gqqp profit |EDaT-R80| ‘PO | (Component y Cos
%) Assembly) Scrap Assembly) Assembly) Impact to OEM
0100 ENGINE SYSTEM
1 I02 Engine Frames, Mountings & Brackets Subsystem $ - 1S - 1S - |3 - |s - s - |s - |s - 18 - s =
2 | 03 Crank Drive Subsystem $ 50.89|$ 2465|$% 6562|$% 141.16|$ 150($ 627[($ 6.27|$ 212|8$ 16.15] $ 0.60 | $ 157.91
3 | 04 Counter Balance Subsystem $ 1037|$ 6.22]|$ 10.89|$ 2747]|% 084|$ 3.16|$ 292($ 091($ 7.83]$% 0.05 | $ 35.36
4 | 05 _Cylinder Block SuEys_tem $ 8147 ($ 25.86|% 13554 |$ 242.87 | $ 783 (% 11.75|$ 1261[$ 2.89 | $ 35.07 | $ 114 | $ 279.08
5 | 06 _Cylinder Head SuEys_tem $ 9127 ($ 18.16|$ 108.15|$ 217.58 | $ 433 | $ 7.37 | $ 8.10 [ § 2.25 | $ 22.05] $ 0.48 | $ 240.12
6 |07 Valvetrain Subsystem $ 8352|$ 1583 (% 59.40]$ 158.75|$ 051 ($ 624[|$ 601|$ 2418 1517 | $ 0.26 [ $ 174.18
7 | o8 Timing Drive Subsystem $ 10.10($ - $ = $ 10.10] $ - $ - $ - $ = $ = $ - $ 10.10
8 [o9_A ory Drive Subsystem $ 2000[8 - |8 - |s 2000fs - [s - [s - Js - s - Is - |s 20.00
9 | 10 Intake Subsxslem $ 11.04($ 0.92 | $ 215 $ 14111 $ 0.07 | $ 0.92 | $ 0.85 [ $ 0.35 | $ 2191 $ 0.18 | $ 16.48
10 | 11_Fuel Subsystem $ 3751($ 1845|$% 5550|$ 111.46 | $ 11518 1145[$ 1148 ($ 441|$ 28.48 | $ 0.25 | $ 140.19
11 I 12 _Exhaust Subsxslem $ 14460 ($ 31843 98.14|$ 27457]1$ 11.06 |$ 17.24|$ 1627 |$ 6.94 | $ 51.51] $ 0.59 | $ 326.67
12 | 13 Lubrication Subsystem $ 11.91($§ 643 | $ 12.74|$ 31.08] $ 0.14 [ $ 215 | $ 1.76 | $ 0.49 | $ 4.55 ] $ 0.33 | $ 35.96
13 I 14 Cooling Subsystem $ 1849 ($ 629 |$ 10.55|$ 35.33] $ 0.20 [ $ 2.40 | $ 248 | $ 1.06 | $ 6.15] $ 0.11 | $ 41.59
14 I 15 Induction Air Charging Subsystem $ 9815($ 51.97|$ 7338|$ 223.50 | $ 736 [$ 20.61|$ 2071[$ 7.75 | $ 56.44 | $ 0.76 | $ 280.70
15 | 16 Exhaust Gas Re-Circulation Subsystem- Not Applicable In Analysis $ - $ - $ - $ - $ - $ - $ - $ - $ = $ = $ =
16 | 17 Breather Subsystem $ 9.14 [ § 242 | $ 7.38 | $ 18.94 1 $ 0.06 | $ 123 | $ 0.82 [ $ 0.21 ] $ 2.32]$% 0.05 | $ 21.31
17 | 60 Engine Management, Engine Electronic and Electrical Subsystems $ 51.36|$ 22.00($ 3890|$ 11226 |$ 062($ 811($ 747($ 3.11($ 19.30 | $ 0.07 [ $ 131.64
18 | 70 gf:;?:;r;i;i"s?z:;em (e Ceiteti, LB, (ROl $ 344|$ 255|$ 745|$ 1345|$ o009($ 135|$ 110($ 030]S$ 2.84|s 0.09 |8 16.38
19 | $ - 1s - 1s - Is - s - [s -1s - [s - |s - s - [s -
20 | $ - 1s - 1s - Is - s - [s - 1s - [s - |s - s - [s -
SUBSYSTEM ROLL-UP $742.58 [ $233.59 [ $685.46 [ $ 1,661.62|$ 35.75|$100.23 | $ 98.83 ($ 35.19($ 270.01 | $ 499 | $ 1,936.62

File: System CMAT- RPT2-

032009.xls

EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX B.1 - SYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0102

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)
(B0102 Baseline Technology Configuration)
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI
}‘Eﬁ s Man:;:::at:ning e Total Markup Pa:l?z:;ling Net
§ % Subsystem Description ‘ Cost End ltom . " C:)stlem/ Cost Ac(,mp:,l,’,eg;/s ‘
2 Material Labor Burden ((er:::]gfgl/ Scrap SG&A Profit  |ED&T-R&D|  pgsembly) ((Zsserml:;;- Impact to OEM
0100 ENGINE SYSTEM
1 |02__Engine Frames, Mountings & Brackets Subsystem $ - | - s - | - 18 - | - s - | - Is k) - IS =
2 | 03 Crank Drive Subsystem $ 5677 [$ 3252|$ 90.55|$ 179.84 | $ 1.11 | $ 7.91 | $ 7.86 | $ 2.67 | $ 19.56 | $ 091 ]$ 200.31
3 | 04 Counter Balance Subsystem $ - |$ - $ - |$ - $ - |$ - $ - |$ - $ - 13 - $ -
4 | 05 Cylinder Block SuEys_tem $ 9726 ($ 21.04|$ 11950 | $ 237.81] $ 695($ 11.06|$ 12.04[$ 2.98 | $ 33.02] $ 0.74 | $ 271.57
5 | 06 Cylinder Head SuEys_tem $ 14896 [$ 31.81|$ 18267 |$ 363.44 ] $ 661 ($ 11.63|$ 12.70[$ 3.59 | $ 34.53 ] $ 0.86 | $ 398.82
6 I 07 Valvetrain Subsxstem $ 12032 ($ 31.27 | $ 115.65|$ 267.24 ] $ 097 ($ 1197 |$ 1154|$ 465($ 29.13 1 $ 0.52 | $ 296.90
7 | 08 Timiﬂ Drive Subsystem $ 4934($ 599 |$ 11.58|$ 66.90 | $ 0.59 | § 1.56 | $ 1.04 | $ 0.24 | $ 3.43]$ 0.38 | $ 70.71
8 .09_Accessory Drive Subsystem $ 2200({$ - |3 - s 220]s - (s - |s - (s - |3 - Is - |3 22.00
9 I 10 Intake Subsxstem $ 21.72($ 431|$ 1204|$ 38.07 | $ 0.18 | $ 237 | $ 219 [ $ 0.91 | $ 5.65]$ 042 | $ 44.15
10 | 11 _Fuel Subsystem $ 816($ 917 | $ 28.18 | $ 45.51] $ 0.34 | $ 3.83 | $ 3.94 | $ 1.66 | $ 9.77 ] $ 0.15 | $ 55.43
11 I 12 Exhaust Subsxstem $ 13537 ($ 43.46|% 121.81|$ 300.63 | $ 763($ 18.81|$ 18.08|$ 7.84 | $ 52.36 | $ 0.98 | $ 353.97
12 | 13 Lubrication Subsystem $ 1477 ($ 287 |$ 18.14|$ 35.77 | $ 0.18 [ § 2.35 | $ 214 | $ 0.87 | $ 5.54]$% 0.32 | $ 41.63
13 |[.14_Cooling Subsystem $ - | - s - | - 18 - | - s - | - Is e k) - |s =
14 |L15_Induction Air Charging Subsystem $ - | - s - | - 18 - | - s - | - Is e k) - |s =
15 | 16 Exhaust Gas Re-Circulation Subsystem- Not Applicable In Analysis | | $ - |$ - $ - |$ - $ - |$ - $ - |$ - $ - 13 - $ -
16 | 17 Breather Subsystem $ 1.21 | $ 0.43 | $ 0.59 | 2.23] $ 0.00 | $ 0.09 | $ 0.06 | $ 0.02 | $ 017 ] $ 0.02 | $ 2.42
17 | 60 Engine Management, Engine Electronic and Electrical Subsystems $ 4021 |$ 2322($% 3281|$ 96.24|$ 042($ 634|$% 516|$ 185($ 13.77| $ 0.07 [ $ 110.07
18 | Is\:::ee::;r;‘eusm iust,)?t/:)tem (Starter Motors, Alternators, Power $ _ s ) $ . $ ) $ _ s ) $ _ s : s _ s ) s )
19 | $ - [$ - 18 - [ -1 - 18 - Is - [s - 1% - 18 - 13 -
20 | $ - [$ - 1s - [ -1 - 18 - Is - [s - 1% - 18 - 13 -
SUBSYSTEM ROLL-UP $715.90 | $206.07 [ $733.66 [ $ 1,655.63|$ 24.98 |$ 77.91|$ 76.76 ([$ 27.28 ($ 206.92 | $ 538|% 1,867.93
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FEV

APPENDIX B.1 - SYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0102

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)
( BO102 Baseline Technology Configuration) NEW TECHNOLOGY PACKAGE COST INFORMATION
2.0L 14, DOHC, Turbo DI
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION
3.0L V6, DOHC, NA, PFI

a% Manufacturing " Total _ Markup Total Markup Total_ Net

2 anufacturing Packaging
£ @ - Cost Component/
s| 3 Subsystem Description Cost End ltem (C rent/ Cost A bly Cost

U%) Material | Labor Burden ((er:::]gfgl/ Scrap SG&A Profit  |ED&T-R&D| " pgsembly) ((Zssgml:;;‘ Impact to OEM

0100 ENGINE SYSTEM
1 |02__Engine Frames, Mountings & Brackets Subsystem $ - | $ - | $ - | $ - | $ L k) $ =
2 |03 Crank Drive Subsystem $ (5.88)]% (7.87)]$ (24.93)| $ (38.68)] $ 038|$ (1.64)$ (1.60)[$ (0.56)[ $ (3.41)] $ (0.31)| $ (42.40)
3 | 04 Counter Balance Subsystem $ 1037|$ 6.22]|$ 10.89|$ 2747]|% 084|$ 3.16|$ 292($ 091($ 7.83]$% 0.05 | $ 35.36
4 |05 Cylinder Block Subsxstem $ (15.80)| $ 482 |$ 16.04|$ 5.06 | $ 0.88 | $ 0.69 | $ 0.57 | $ (0.09)] $ 2.04]$% 0.40 | $ sl
5 |L06_Cylinder Head Subsystem $ (57.68)| $ (13.65)|$ (74.52)| $ (145851 $  (2.28)[$ (4.26)| $ (4.60)|$ (1.34)[ $ (12.48)] $ (0.37)] $ (158.70))
6 |L07_Valvetrain Subsystem $ (36.81)[ $ (15.43)[ $ (56.25)| $ (108.49)1 8 (047)[$ (5.72)| $  (5.53)|$ (2.24)[ $ (13.96)] $ (0.26)] $ (122.71),
7 |08 Timiﬂ Drive Subsystem $ (39.24)|$ (5.99)] $ (11.58)] $ (56.80)] $ (0.59)]$ (1.56)| $ (1.04)| $ (0.24)[ $ (3.43)] $ (0.38)| $ (60.61)
8 | 09 Accessory Drive Subsystem $ 7.00|$ $ - $ 7.00] $ - $ $ - $ $ - $ $ 7.00
9 |10 _Intake Subsystem $ (10.69)] $ (3.38)] $ (9.89)] $ (23.96) $  (011]$ (1.45[$ (1.39))$ (0.56)] $ (3.46)] $ (0.24) $ (27.66)
10 | 11 _Fuel Subsystem $ 2035($ 928 | $ 27.31|$ 65.94 ] $ 0.81 | $ 7.62 | $ 7.53 | $ 275 | $ 18711 $ 0.10 | $ 84.76
11 |.12_Exhaust Subsystem $ 922]s (11623 (23.67)] % 26.06)$ 3.43[s (1.57s (1.80))$ (0.91]$ (0.85)] $ (0.39)] $ (27.30)
12 |13 Lubrication Subsystem $ (2.86)| $ 3.56 | $ (5.40)| $ (4691 $ (0.04)$ (0.20)[$ (0.38)]$ (0.37)] $ (0.99)] $ 0.02 | $ (5.66)|
13 I 14 Cooling Subsystem $ 1849 ($ 629 |$ 10.55|$ 35.33] $ 0.20 | $ 240 | $ 248 | $ 1.06 | $ 6.15] $ 0.11 | $ 41.59
14 I 15 Induction Air Charging Subsystem $ 9815($ 51.97|$ 7338|$ 223.50 | $ 7.36|$% 20.61|$ 20.71($ 7.75 | $ 56.44 | $ 0.76 | $ 280.70
15 | 16 Exhaust Gas Re-Circulation Subsystem- Not Applicable In Analysis $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
16 | 17 Breather Subsystem $ 793 | $ 1.99 | $ 6.80 | $ 16.71] $ 0.06 | $ 114 | $ 0.76 | $ 0.19 | $ 2151 $ 0.03 | $ 18.89
17 | 60 Engine Management, Engine Electronic and Electrical Subsystems $ 1.16|$ (1.22)[$ 6.09|$ 16.03|$ 021|$ 1.76|$ 231($ 1.25|$ 553|$ 0.01($ 21.57
Accessories Subsystem (Starter Motors, Alternators, Power
18 | Steering Pumps, etc) $ 344 | % 255 | $ 7.45|$ 1345] $ 0.09 | $ 135|$ 110 | $ 0.30 | $ 284|$% 0.09 | $ 16.38
19 | $ - 13 $ - | $ - | $ - | $ L k) $ =
20 | $ - 13 $ - | $ - | $ - | $ L k) $ =
SUBSYSTEM ROLL-UP $ 26.67 |$ 27.51|$ (48.19)( $ 5991% 1077 |$ 2233 |$ 2208 ($ 791 |$ 63.08 | $ (0.39)[ $ 68.68
File: System CMAT- RPT2-032009.xIs Author: G. Kolwich
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FEV

APPENDIX B.2 - SYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)
( B0104 Baseline Technology Configuration)
NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI
}‘Eﬁ R Man\;:::atluring ree Total Markup Pa;l:-:z:;ling Net
sl Subsystem Descripton _ Cost | iom , (Gompanents | %%t |aceomoly cosf
2 Material | Labor | Burden ((;Z'::r::f;)t/ Scrap | SG&A Profit  |ED&T-R&D  Assembly) ((;Z'::r::f;)t/ Impact to OEM
0100 ENGINE SYSTEM
1 |02 Engine Frames, Mountings & Brackets Subsystem $ - |3 - |$s - 1S - s - |s - 1s - s - 1$ - 18 - |$ =
2 | 03_Crank Drive Subsystem $ 7067|$ 3319($ 96.75|$ 200.61 ] $ 2.22 | $ 886($ 878|$% 3.02 | $ 22.88] $ 0.83 | $ 224.31
3 | 04 Counter Balance Subsystem $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
4 | 05_Cylinder Block SuEys_tem $ 10558 |$ 21.77[$ 128.38 | $ 255.72 | $ 711 |$ 1265|$ 1321 ($ 3.04 (S 36.02] $ 0.80 | $ 292.55
5 | 06 _Cylinder Head SuEys_tem $ 161.65|$ 3263 [$ 210.03|$ 404.311$ 737 |$ 1273 |$ 1396 [$ 391§ 37.96 | $ 0.86 | $ 443.13
6 I 07 Valvetrain Subsxslem $ 12077 |$ 31.34($ 11598 | $ 268.10 | $ 098 |$ 12.06|$ 11.62[$ 4.69 | $ 29.36 | $ 0.52 | $ 297.98
7 | 08 Timiﬂ Drive Subsystem $ 2950 [ $ 572 ($ 11.39|$ 46.61 ] $ 0.58 | $ 1.36 | $ 0.90 | $ 0.23 [ $ 3.07]$ 0.38 | $ 50.06
8 | 09 Accessory Drive Subsystem $ 33.00($ - $ = $ 33.00| $ - $ - $ - $ = $ = $ - $ 33.00
9 I 10 _Intake Subsxslem $ 5649 [$ 3.78 [ $ 5.66 | $ 65.93 | $ 0.16 | $ 1.64 | $ 1.88 | $ 0.47 | $ 4151 $ 1.11 | $ 71.20
10 | 11_Fuel Subsystem $ 5208|$ 2581 ($ 79.08|$% 156.98 | $ 155|$ 1581 |$ 1579 ($ 6.05 [ $ 39.211$ 0.39 | $ 196.58
11 I 12 _Exhaust Subsxslem $ 76.95[$ 347 ($ 1441 |8 94.83 | $ 3.98 | $ 6.16 [ $ 6.96 | $ 3.38($ 20.48 ] $ 0.29 | § 115.60
12 | 13 Lubrication Subsystem $ 4425|$ 1654 ($ 39.30|$ 100.09]$ 037]|$ 503|$ 452($ 1.75|$ 11.67 ] $ 1.26 | $ 113.02
13 I 14 Cooling Subsystem $ 2498($ 754 [$ 1256 | $ 45.08 | $ 0.25 | $ 3.07 [ $ 314 | $ 1.31 ] $ 7.78 | $ 0.18 [ § 53.04
14 | 15 _Induction Air Charging Subsystem $ 14626 |$ 76.44[$ 106.36 | $ 32941]$ 1787 ($ 38.21|$ 40.86|$ 16.27($ 113.21] $ 6.17 [ $ 448.79
15 | 16 Exhaust Gas Re-Circulation Subsystem- Not Applicable In Analysis $ - $ - $ - $ - $ - $ - $ - $ = $ = $ = $ =
16 | 17 Breather Subsystem $ 1599|$ 424($ 1292|$ 33.14|$ 011($ 215($ 144|$ 036]$ 4.05] $ 0.05 | $ 37.25
17 | 60 Engine Management, Engine Electronic and Electrical Subsystems $ 7520($ 32.70($ 58.06|$ 165.95]|$ 092($ 11.98($ 11.08($ 463($ 28.61|$ 0.11|$ 194.68
18 | gf:;?:;r;,ismi"s??{:;em (e Ceiteti, LB, (ROl $ 411|s 292(s 867|$ 1569|$ o011|s 162|$ 1.32|$ 037(s 341|s 0.11($ 19.22
19 | s - $ - $ -
20 | $ - $ - $ -
SUBSYSTEM ROLL-UP ) $297.96 | $900.20 | $ 2,216.05 | $ 43.60 [ $133.46 | $135.56 [ $ 49.49 | § 362.11| $ 13.08 | $ 2,591.24
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EPA Contract:EP-C-07-069 WA1-3

Appendix B.2 (CS#0104), Page: 4 of 12

Author: G. Kolwich
(248)373-6000 Ext. 2411



FEV

APPENDIX B.2 - SYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)
( B0104 Baseline Technology Configuration)
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI
Manufacturin: Marku
5 ii Subsystem Description : Man%ﬁhring : T°‘a(':z‘>":t'k“P Pa%:gi " °°’"::::‘e"”
=128 wheysiem Tesete Material | Labor | Burden | (Component | Endltem | orp, profit |EpaT-RaD| (COTPOENY | (Component |ASSembIY Cost
@ Assembly) Scrap Assembly) Assembly) Impact to OEM
0100 ENGINE SYSTEM
1 |02__Engine Frames, Mountings & Brackets Subsystem $ - | - s - | - 18 - | - s - | - Is k) - IS =
2 | 03 Crank Drive Subsystem $ 7577 ($ 38.48|% 109.25|$ 223.50 | $ 143 |$ 1032[$ 10.20 [ $ 3.51 | $ 25.46 | $ 1.06 | $ 250.01
3 | 04 Counter Balance Subsystem $ - |$ - $ - |$ - $ - |$ - $ - |$ - $ - 13 - $ -
4 | 05 Cylinder Block SuEys_tem $ 96.03($ 19.85|% 164.51|$ 280.40 | $ 710 ($ 11.63|$ 1290[$ 3.29 | $ 34931 $ 1.46 | $ 316.79
5 | 06 Cylinder Head SuEys_tem $ 17031 ($ 30.32|$ 193.96 | $ 394.60 | $ 804($ 13.91|$ 1524 |$ 427($ 41.46 | $ 0.86 | $ 436.92
6 I 07 Valvetrain Subszstem $ 18367 ($ 1874|$ 70.32|$ 272.73 ] $ 0.63 [ $ 7.87 | $ 7.50 | $ 2.88 | $ 18.88 | $ 0.27 | $ 291.87
7 | 08 Timiﬂ Drive Subsystem $ 4060 (S 572 |$ 11.39|$ 57.71] $ 0.69 | $ 1.48 | $ 0.99 | § 0.25 | $ 3.41]18% 0.38 | $ 61.50
8 .09_Accessory Drive Subsystem $ 2200({$ - |3 - s 220]s - (s - |s - (s - |3 - Is - |3 22.00
9 I 10 Intake Subszstem $ 76.05($ 6.48 | $ 10.63 | $ 93.16 | $ 035 $ 3.49 | $ 3.99 | § 1.00 | $ 8.83]$% 115| $ 103.13
10 | 11 _Fuel Subsystem $ 11.04($ 11.29|$ 3658|$ 58.92 | $ 0.45 | $ 5.03 | $ 521 (8% 2.20 | $ 12.89 | $ 0.18 | $ 71.99
11 I 12 Exhaust Subszstem $ 2197 ($ 277 |$ 13.61|$ 38.35] $ 1.18 | $ 2.30 | $ 212 | $ 0.88 | $ 6.48 ] $ 0.35 | $ 45.18
12 | 13 Lubrication Subsystem $ 770($ 1.39 | $ 6.29 | $ 15.38 ] $ 0.07 | $ 0.94 | $ 0.87 | $ 0.36 | $ 2241$% 0.18 | $ 17.79
13 |[.14_Cooling Subsystem $ - | - s - | - 18 - | - s - | - Is e k) - |s =
14 |L15_Induction Air Charging Subsystem $ - | - s - | - 18 - | - s - | - Is e k) - |s =
15 | 16 Exhaust Gas Re-Circulation Subsystem- Not Applicable In Analysis | | $ - |$ - $ - |$ - $ - |$ - $ - |$ - $ - 13 - $ -
16 | 17 Breather Subsystem $ 1.21 | $ 0.43 | $ 0.59 | 2.23] $ 0.00 | $ 0.09 | $ 0.06 | $ 0.02 | $ 017 ] $ 0.02 | $ 2.42
17 | 60 Engine Management, Engine Electronic and Electrical Subsystems $ 4249 |$ 2381 (8% 41.91|$ 108221$% 050|$ 729|$ 6.10($ 227§ 16.16 | $ 0.15 [ $ 124.52
18 | Is\:::ee::;r;‘eusm iust,)?t/:)tem (Starter Motors, Alternators, Power $ _ s ) $ . $ ) $ _ s ) $ _ s : s _ s ) s )
19 | $ - s - $ -
20 | $ - $ - $ -
SUBSYSTEM ROLL-UP $748.84 | $159.29 | $659.78 [ $ 1,567.91|$ 2044 |$ 64.39 |$ 6524 |$ 2095 ($ 171.02| $ 6.05|$ 1,744.98
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FEV

APPENDIX B.2 - SYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)
( B0104 Baseline Technology Configuration) NEW TECHNOLOGY PACKAGE COST INFORMATION
3.5L,V6 DOHC, Turbo DI
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI
5 il Manufacturing iad Tota Markup | poiiicins | et
§ % Subsystem Description ‘ Cost £ o . ( Corf:z;em , Cost A::e':'np;;eggs‘
E Material | Labor | Burden (i"s'::::;,e;” Sorap | SG&A | Profit |ED&T-RED| ~ pssembly) (i"s'::;gf;'/ Impact to OEM
0100 ENGINE SYSTEM
1 |02 Engine Frames, Mountings & Brackets Subsystem $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
2 | .03_Crank Drive Subsystem $ (5108  (5.29)[$ (12.50)| $ (22.89) 8 0.79[s (1453 (1.43)[s (0.49)[$ (2.58)] $ (0.23)] § (25.70)
3 | 04 Counter Balance Subsystem $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
4 |L05_Cylinder Block Subsystem $  955[$ 1.91[$ (36.13)[$ (24.67)| s 0.01[$ 1.02]$ 031[s (0258 1.09 [ $ (0.66)| $ (24.24)
5 |L06_Cylinder Head Subsystem S (866)|$ 231[$ 16.07]$ 971 (067)8 (1.18)[$ (1.29)[$ (0.36)] $ (3.49)] $ (0.01)] $ 6.21
6 |L07_Valvetrain Subsystem S (62.89)[$ 12.60 [$ 45668 (463)]$ 035 4208 412[$ 181[$ 1048 | $ 0.26 [ $ 6.11
7 |L08_Timing Drive Subsystem $_(11.10)[ $ $ - [s (11.10] 8 ©11)]$ (0.13)[$ (0.08)$ (0.02)$ (0.33)] $ $ (11.44)
8 .09_Accessory Drive Subsystem $ 11.00[$ $ - s 11.00]8 - [$ $ - s $ - Is $ 11.00
9 |10 _Intake Subsystem $ (19.56)[$  (270)|$ (4.96)| § 27.23)] s (0.18))$ (1.85[$ (11)]$ (053)s (a.67)| $ (0.03)] $ (31.94)
10 | .11_Fuel Subsystem $ 41.04[$ 1452[$ 4250[$ 98.06[$ 1.11|$ 1078[$ 1058 |$ 385|$ 26.32 | $ 0.21[$ 124.59
11 |.12_Exhaust Subsystem $ 5498[$ 070[$ 080[$ 56.49]$ 280|$ 386[$ 484|$ 250($ 14.00 | $ (0.06)] $ 70.43
12 |13 _Lubrication Subsystem $ 3655[$ 1516 [$ 33.00($ 84.71|$ 030|$ 409[$ 365|$ 1.38]$ 9.43]s 1.08 [ $ 95.22
13 |[.14_Cooling Subsystem $ 2498|$ 7543 12568 45.08/$ 025|$ 3.07[$ 314[$ 131]$ 7.78 | $ 0.18[$ 53.04
14 |L15_Induction Air Charging Subsystem $ 146.26 |$ 76.44 [$ 106.36 | $ 32041|$ 17.87[$ 3821 |$ 40.86[$ 16.27]$ 113.21 | $ 6.17 [ $ 448.79
15 | 16 Exhaust Gas Re-Circulation Subsystem- Not Applicable In Analysis | | $ - s $ - s $ - s $ - s $ S k) $ =
16 | .17_Breather Subsystem $ 1478[$ 3.80[$ 1233[$ 309118 010]$ 206[$ 1.38|$ 034]$ 3.88| $ 0.03[$ 34.83
17 |60 Engine Management, Engine Electronic and Electrical Subsystems $ 3270|$ 888($ 16.15|$ 57.73|$ 043|$ 469($ 498|$ 235|$ 1246 | $ (0.04)| $ 70.15
18 | Is'\f:ee::;r;eusmi"si‘t’:;em (T et LR, (RETe $ a1|s 292|s s867($ 1569|$ o011(s 162|s 132(s o037 341 011 19.22
19 | $ - | $ - | $ - | $ - | $ L k) $ =
20 | $ - | $ - | $ - | $ - | $ L k) $ =
SUBSYSTEM ROLL-UP $268.64 | $138.78 | $240.51 | $ 648.28|$ 23.16 |$ 69.00 [$ 70.27 |$ 2854 | $ 19097 | $ 7.02 | $ 846.27

File: System CMAT- RPT2-032009.xIs
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FEV

APPENDIX B.3 - SYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0802 ( N0802 New Technology Configuration)

( B0802 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . -
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
Manufacturi Mark
a% anuiacturing M Total . anue Total Markup Total_ Net
2 anufacturing Packaging
5|2 Subsystem Description Cost Cost Cost Component/
2 2 Y P X (Component/ End ltem X (Component/ (Component/ Assembly Cost}
32 Material Labor Burden Assepmbly) Scrap SG&A Profit  [ED&T-R&D Assembly) Assepmbly) Impact to OEM|
0200 TRANSMISSION SYSTEM
1 01 I?XTERNAL COMPONENTS: Consists of installation of oil coolers, s - s - ls - |s s - s - ls - s - s - s - s ;
lift eyes, vent caps.
2 02 CASE(S): Include's pressed in components (i.e., bearing races), s ; s ) $ ; s ) $ ; s ) $ ; s ) $ : s ) $ ;
plugs, and associated hardware.
3 o3 GEAR TRAIN: Includes Input §hafts, Output Shafts, Differential and $ s - ls - s s - s - s - s - |s I - s ;
all associated gears and bearings on the shaft.
4 04 :::;I’EHNAL CLUTCHES: Internal for Gears, Synchronizers, Bands, s ; s ) $ ; s ) $ ; s ) $ ; s ) $ : s ) $ ;
5 05 LAUNCH CLUTCHES: Torque Converter $ - $ - $ - $ - $ - $ - $ - $ = $ = $ = $ =
OIL PUMP & FILTER: Includes Pump, Pump Shaft/Drive Mechanism, ; ) : ) ; ) : ) ; ) :
6 U Oil Filters (Internal or External), Pick-up Tube, and Oil Baffles. S S ¥ S 5 S ¥ S 5 S 5
7 07 MECHANICAL CONTROLS $ o $ = $ o $ = $ e $ = $ © $ o $ o $ o $ ©
8 08 ELECTRICAL CONTROLS $ - |8 - |8 - |8 - |8 - |8 - |8 - |8 - |8 - |8 - |8 o
9 09 PARK !VIECHANISM: Includes Park & Lock Pawl Mechanism and s ; s ) $ ; s ) $ ; s ) $ ; s ) $ : s ) $ ;
Actuating Levers
10 10 MISCELLANEOUS: $ - |8 - |8 - |8 - |8 - |8 - |8 - |8 - |8 - |8 - |8 o
11 |
12 |
SUBSYSTEM ROLL-UP ) $297.96 | $900.20 | $  2,216.05 | $ 43.60 | $133.46 | $135.56 [ $ 49.49 | § 362.11 | $ 13.08 | $ 2,591.24
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FEV

APPENDIX B.3 - SYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Casef: 0802 ( N0802 New Technology Configuration)

(B0802 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION g .
5 Speed Automatic Transmission: 2004-2006 Toyota Camry
GE_) Manufacturing Total _ Markup Total Markup Total_ Net
2 Manufacturing Packaging
£ @ - Cost Component/
s| 2 Subsystem Description Cost End ltem (Component/ Cost Assembly Cost
B ] Material Labor Burden | (Component/ SG&A Profit |ED&T-R&D (Component/
a Assembly) Scrap Assembly) Assembly) |mPactto OEM
0200 TRANSMISSION SYSTEM
1 01 I?XTERNAL COMPONENTS: Consists of installation of oil coolers, s _ s ) s 5 s ) s _ ) s 5 $ ) s _ $ ) s )
lift eyes, vent caps.
2 02 CASE(S): Include's pressed in components (i.e., bearing races), s 083|s o053|s a4es|s 603ls _ ) $ _ $ : s _ s ) s 6.03
plugs, and associated hardware.
3 03 GEAR TF!AIN: Includes Input §hafts, Output Shafts, Differential and s 183|s 460|s 1367|s 2019|s o014 145|s 16a|s os1ls a05|s - s 24.24
all associated gears and bearings on the shaft.
4 04 :::;I’EHNAL CLUTCHES: Internal for Gears, Synchronizers, Bands, s 1946|s 887|$ 3446 62805 047 427|s 4a28|s 190|s 1001 ] 0.26 | s 73.98
5 05 LAUNCH CLUTCHES: Torque Converter $ - |8 - $ - $ - $ - - $ - | = $ - | = $ =
OIL PUMP & FILTER: Includes Pump, Pump Shaft/Drive Mechanism, ) ) ) ) ) _ ) )
6 U Oil Filters (Internal or External), Pick-up Tube, and Oil Baffles. € Y € < € € Y € Y €
7 07 MECHANICAL CONTROLS $ 0.17 | $ 052 | $ 0.50 | $ 1191 $ 0.00 0.04 | $ 0.03 | $ 0.01|$ 0.07 | $ 0.02 | $ 1.28
8 08 ELECTRICAL CONTROLS $ - s - |8 - | - s = - |8 - s - |8 - | - |8 o
9 09 PARK !VIECHANISM: Includes Park & Lock Pawl Mechanism and $ _ s ) $ _ $ ) $ _ ) $ _ s : s _ s ) s )
Actuating Levers
10 10 MISCELLANEOUS: $ - | - |8 - | - s = - |8 - s - |8 - | - |8 =
11 |
12 |
SUBSYSTEM ROLL-UP $ 2223 |$ 1446 |$ 5342 ($ 90.11| $ 0.62 578 |$ 599 |% 274|$% 15.13 | $ 028 | $ 105.53
File: System CMAT- RPT2-032009.xIs Author: G. Kolwich
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FEV

APPENDIX B.3 - SYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0802

Printed: 3/26/2010

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Casef: 0802 ( N0802 New Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

(B0802 Baseline Technology Configuration)

NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
5 Speed Automatic Transmission: 2004-2006 Toyota Camry

Manufacturing Total Markup Total
€
2 Manufacturing Total Markup Packaging Net
5|2 Subsystem Description Cost Cost Cost Component/
218 g P Material | Lab Burd (Component | Endltem | g0 profit |EDaT-R&D| SR | (Component |ASSemPly Cost
aterial abor urden rofi -
g Assembly) Scrap Assembly) Assembly) Impact to OEM
0200 TRANSMISSION SYSTEM
1 I?XTERNAL COMPONENTS: Consists of installation of oil coolers, s - |s s - |s s - |s s - |s s s s _
lift eyes, vent caps.
2 02 CASE(S): Include's pressed in components (i.e., bearing races), s (083))s (0535 @68)s 6.03)| $ - $ - $ - $ o $ = $ $ (6.03)
plugs, and associated hardware.
GEAR TRAIN: Includes Input Shafts, Output Shafts, Differential and
1.83 4.69 13.67, 20.19 0.14; 1.45 1.64 0.81 4.05! 24.24
s ® all associated gears and bearings on the shaft. i A M )| { 3 ©mfs (45s (164 s (081 S (405 $ g ¢ )
4 04 :::IEHNAL CEMICRES S = lalicyt s sis vt hiopize iR A s (19.46)| $ (8.87)|s (34.46) $ ©280)|s 0an|s @on|s @2sls (90)s @091 s ©0.26)| $ (73.98)
5 05 LAUNCH CLUTCHES: Torque Converter $ - |8 $ - $ $ - |8 $ - | $ - | $ o
OIL PUMP & FILTER: Includes Pump, Pump Shaft/Drive Mechanism, _ _
6 U Oil Filters (Internal or External), Pick-up Tube, and Oil Baffles. ¥ g S 5 S g S g S g S
7 07 MECHANICAL CONTROLS $ (017)|$ (0.52)]$ (0.50)| $ (1.19)| $ (0.00)| $ (0.04)[$ (0.03)|$ (0.01)| $ 0.07)] $ (0.02)| $ (1.28)|
8 08 ELECTRICAL CONTROLS $ - s $ - |8 $ - s $ - |8 $ - | $ o
9 09 PARK !VIECHANISM: Includes Park & Lock Pawl Mechanism and $ . s s _ s s . s s _ s s _ s s _
Actuating Levers
10 10 MISCELLANEOUS: $ - | $ - |8 $ - s $ - |8 $ - | $ =
11 |
12 |
SUBSYSTEM ROLL-UP $ (22.29)| $ (14.61)| $ (53.32)| $ (90.22)] $ (0.61)[$ (5.76)| $ (5.95)| % (2.71)[ $ (15.04)] $ (0.28)| $  (105.53)

File: System CMAT- RPT2-

032009.xls

EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX B.4 - SYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02- Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0902 ( N0902 New Technology Configuration)

( B0902 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen
Manufacturin Marku
g N M Total P Total Markup Total Net
2 anufacturing Packaging
5 = Subsystem Description Cost Cost Cost Component/
2 2 Y P X (Component/ End ltem X (Component/ (Component/ Assembly Cost}
</:> Material Labor Burden Aosembly) Serap SG&A Profit |ED&T-R&D Assembly) Aosembly) Impact to OEM|
0200 TRANSMISSION SYSTEM
1 01 I?XTERNAL COMPONENTS: Consists of installation of oil coolers, s ; s ) $ : s ) $ ; s ) $ : s ) $ ; s ) $ :
lift eyes, vent caps.
2 i CAEIEEIR IR (reged] ([ Conp i (e, FReliy fess) $ 6485|$ 7.28($ 13.00($ 8522|$ 405($ 530(s 4sefs os1|s 15.05 | 095($  101.21
plugs, and associated hardware.
3 03 GEAR TF!AIN: Includes Input §hafts, Output Shafts, Differential and s 57.31|s 2522 75678 15820 |s 093|s 931|s 10645 2668 255 s 245 |8 s
all associated gears and bearings on the shaft.
4 04 :::IEHNAL CRUECHES Inteliorce o = e $ 1081|$ 1521|$ 2071$ 5573|$  026|$ 335($ 3.00($ 051 7.20| s 0.55 | § 63.48
5 05 LAUNCH CLUTCHES: Torque Converter $ 4661|$ 2852($ 6155($ 13668|$ 099|$ 794|$ 748($ 1.31|$ 17.711] $ 072 $ 155.11
OIL PUMP & FILTER: Includes Pump, Pump Shaft/Drive Mechanism, } ) : ) } ) : ) } ) :
6 U Oil Filters (Internal or External), Pick-up Tube, and Oil Baffles. € € ¢ € ¢ € ¢ € ¢ € ¢
7 07 MECHANICAL CONTROLS $ 23.85|$ 23.71|$ 4244 |$ 90.00 | $ 0.96 | $ 5.68 | $ 512 | $ 083 ($ 1261] $ 0.63 | $ 103.23
8 08 ELECTRICAL CONTROLS $ 9575|$ 638|$ 895|$ 111.09|$ 001($ 011|$ 0.10|$ 002($ 023]$% 0.01|$ 111.33
9 09 PARK !VIECHANISM: Includes Park & Lock Pawl Mechanism and s 010|$ o085|$ o076|$ 1.71|$ o0o01|$ o011|$ o013[$ o010(s$ 035]$ - $ 2.06
Actuating Levers
10 10 MISCELLANEOUS: $ - |8 - |8 - |8 - |8 - |8 - |8 - |8 - |8 - |8 - |8 ©
11 |
12 |
SUBSYSTEM ROLL-UP $ 299.27 | $107.18 | $232.17 [ $ 638.62|% 7.21($ 31.81|$% 3145|% 624 ($ 76.70 | $ 5.30 | $ 720.63

File: System CMAT- RPT2-032009.xIs
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX B.4 - SYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02- Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Caseft: 0902 ( N0902 New Technology Configuration)

( B0902 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION g .
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
Manufacturin Marku
g 9 " Total P Total Markup Total Net
2 anufacturing Packaging
£ @ - Cost Component/
s |z Subsystem Description Cost End ttom © ent/ Cost A bly Cost
B ] Material | Labor Burden | (Component/ SG&A Profit |ED&T-R&D o (Component "
g Assembly) Scrap Assembly) Assembly) Impact to OEM
0200 TRANSMISSION SYSTEM
1 01 I?XTERNAL COMPONENTS: Consists of installation of oil coolers, s _ s ) s 5 s ) s _ s ) s 5 $ ) s _ $ ) s )
lift eyes, vent caps.
2 i CAEIEEIR IR (e ([ Conf e (e, FRelig fess) $ 59.04($ 1047|$ 4595|%  11546|s o055|s 718[s 662|$ 276|s 17.11 | s 056 |$ 13312
plugs, and associated hardware.
3 03 GEAR TF!AIN: Includes Input §hafts, Output Shafts, Differential and $ 4793|$ 4272|s 91.92|s 18257 |$ 292|$ 1639 ($ 1485($ 235($ 36.51 | $ 0.69 | $ 219.77
all associated gears and bearings on the shaft.
4 04 :::IEHNAL CRUECHES Inteliorce o = e $ 5486($ 37.85|$ 67.45|%  160.16|$ 157|$s 1617[$ 16.15|$ 4s1|s 3870 | $ 281|s 20167
5 05 LAUNCH CLUTCHES: Torque Converter $ 8944|$%$ 046($ 0.83|$ 90.74 | $ - |8 - $ - |8 = $ - | - $ 90.74
OIL PUMP & FILTER: Includes Pump, Pump Shaft/Drive Mechanism, ) ) ) ) ) _ ) )
6 U Oil Filters (Internal or External), Pick-up Tube, and Oil Baffles. € Y € < € Y € Y € Y €
7 07 MECHANICAL CONTROLS $ 1544 |$ 3149|$ 41.23|$ 88.16 | $ 059 | $ 7.66 | $ 7.07 | $ 118 | $ 16.50 | $ 0.26 | $ 104.92
8 08 ELECTRICAL CONTROLS $ 10486 ($ 394($ 6.01|$ 114.82|$ 0.02($ 024|$ 022|$ 004(S$ 051|$ 0.01|$ 115.34
9 09 PARK !VIECHANISM: Includes Park & Lock Pawl Mechanism and s o030|s 102|s o72|s 203|s oo01|s o012|s o014|s o10ls 0.38|s - s 2.41
Actuating Levers
10 10 MISCELLANEOUS: $ - |8 - |8 - |8 - s - |8 - |8 - s - |8 - | - |8 =
11 |
12 |
SUBSYSTEM ROLL-UP o $371.87 | $127.95 | $254.12 | $ 753.94|$ 567 |$ 47.76 [$ 45.05|$ 11.24 |$ 109.71 | $ 432 ($ 867.97
File: System CMAT- RPT2-032009.xIs Author: G. Kolwich

EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX B.4 - SYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02- Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Caset: 0902 ( é5“9%%(’;a’ieefnlefzc”ﬁ;%?gg(y’?é'gﬁ;‘rmm NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION g .
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
GE_) Manufacturing " Total - Markup Total Markup Total_ Net
2 anufacturing Packaging
£ @ - Cost Component/
o] Y Subsystem Description Cost End ltem (Component/ Cost Assembly Cost
U%) Material | Labor Burden ((l‘:g:::]rglex/ Scrap SG&A Profit  |ED&T-R&D|  pgsembly) ((er:::]rgle;u Impact to OEM
0200 TRANSMISSION SYSTEM
1 I?XTERNAL COMPONENTS: Consists of installation of oil coolers, s 5 s s 5 s s 5 s s 5 $ s _ s s _
lift eyes, vent caps.
CASE(S): Includes pressed in components (i.e., bearing races),
2 02 I, I e T, $ 582[$ (3193 (32.86)|$ (30.24)| $ 3.49|% (1.88)$ (1.73)|$ (1.94)$ (2.06)| $ 0.39 | (31.91)
GEAR TRAIN: Includes Input Shafts, Output Shafts, Differential and
3 03 e P e Yy Tt $ 938|$ (17.50)[ $ (16.25)| $ (2437 $ (1.99)|$ (7.08)[$ (420)|$ 0.31]|$ (12.96)] $ 1.76 | $ (35.57)
4 04 :::IEHNAL CEMICRES S = lalicyt s sis vt hiopize iR A s (34.06)$ (2263)|s 3774)|s (0443)|s (1.32)|s (1282)|s (13.06)|$ (4.30)s @1.49) s 226)|s  (138.19)
5 05 LAUNCH CLUTCHES: Torque Converter $ (42.83)|$ 28.06|$ 60.71 ($ 4594|$ o099($ 794|$ 748($ 131|$ 17.71] 072 | $ 64.37
OIL PUMP & FILTER: Includes Pump, Pump Shaft/Drive Mechanism, ) ) ) ) _ _
6 U Oil Filters (Internal or External), Pick-up Tube, and Oil Baffles. Y Y € S € Y € Y € Y €
7 07 MECHANICAL CONTROLS $ 841|$ (7.79)|% 1.21($ 1.83]|$ 037|$ (1.98)]$ (1.95)|$ (0.34)$ (3.89)] $ 037 (% (1.69)
8 08 ELECTRICAL CONTROLS $ (912)($ 244($ 29453 (3738 (0.0Nf$ (0.13)|$ (0.12)[$ (0.02)| $ (0.28)] $ 0.00 | $ (4.01)
PARK MECHANISM: Includes Park & Lock Pawl Mechanism and
o & Actuating Levers $ (020)$ (0.16)|$ 004($ (0.32)| $ (0.00)($ (0.01)|$ (0.01)[$ (0.01)[$ (0.03)] $ $ (0.34)
10 10 MISCELLANEOUS: $ = $ $ = $ $ = $ $ o $ $ o $ $ o
11 |
12 |
SUBSYSTEM ROLL-UP $ (72.60)| $ (20.77)[ $ (21.95)| ¢ (115.32)| $ 1.54 [ $ (15.95)| $ (13.60)| $ (4.99)|$  (33.00)| $ 0.98 | $ (147.34)

File: System CMAT- RPT2-032009.xIs
EPA Contract:EP-C-07-069 WA1-3
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APPENDIX C
SUBSYSTEM COST MODEL ANALYSIS TEMPLATES

The Subsystem Cost Model Analysis Template (CMAT) is the document used to
display and roll up all the sub-subsystem, assembly and component incremental
costs associated with a subsystem (e.g. fuel induction, air induction, exhaust), as
defined by the Comparison Bill of Material.

e Appendix C.1: Subsystem CMATSs for Case Study #0102, 3.0L, V6, 4-V,
DOHC, d-VVT, NA, PFI engine compared to a 2.0L, 14, 4-V, DOHC, d-
VVT, turbocharged, GDI engine

e Appendix C.2: Subsystem CMATS for Case Study #0104, 5.4L, V8, 3-V,
SOHC, VVT, NA, PFI engine compared to a 3.5L V6, 4-V, DOHC, d-VVT,
turbocharged, GDI engine

e Appendix C.3: Subsystem CMATSs for Case Study #0802, conventional 5-
speed automatic transmission compared to a next generation 6-speed
automatic transmission

e Appendix C.4: Subsystem CMATS for Case Study #0902, conventional 6-
speed automatic transmission compared to a 6-speed, wet, dual clutch
transmission

C-0



FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION
2.0L 14, DOHC, Turbo DI

£ .

o Manufacturing Total Markup Total
£ :’>). Manufacturing Tota(l:l(\)nsatrkup Packaging ComN:tnen(/
sl =< Sub-Subsystem Description Cost End ltem (C rent/ Cost Assembl Costl
12 Material | Labor Burden | (Component/ SG&A Profit [ED&T-R&D or (Component, "

3 Assembly) Scrap Assembly) Assembly) Impact to OEM

%}

0103 Crank Drive Subsystem
1 |01 Crank Shaft $ 2870 |$% 9.08 |$ 24.94|$ 62.72 ] $ 0.24 | $ 244 | $ 2.79 | $ 0.70 | $ 6.17 ] $ 0.14 | $ 69.03
2 |02__Flywheels $ - [s - 1s - |s -Is - s - ls - [s - |s - Is - |s -
3 |03 Connect Rods (Assemblies: Connecting Rod, Connecting Rod Cap) $ 525|$ 6.40|$ 16.09|$ 27.74]1$ 014|$ 180|$ 1.66[$ 0.69($ 4.30] $ 0.07 | $ 32.12
4 04 z:;z:z)“\ssemb"es’ o 1) ATy L ) e oy A (AT $ 543|$ 6.16|$ 18.98|$ 3057|s 111|s 203|s 181|$ o073|$ 5.68 | $ 0383 36.64
5 |05 Drive for Accessory Drives (Down force, Flywheel side) $ - $ - $ - $ - $ - $ - $ - $ = $ = $ = $ =
6 o6 Drive for Timing Drive (Down force, Flywheel side) $ - $ - $ - $ - $ - $ - $ - $ = $ = $ = $ =
7 |65__Adaptors $ - s - |3 - s - 13 - s - |3 - |$s - 1S - 13 - 1S =
8 |70__Pipes, Hoses, Ducting $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
9 |75 Brackets $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
10 |80 Boltings: Connecting-Rod Bolts $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
11 |85 Sealing Elements $ - |$ - $ = $ = $ - |$s = $ - |$ = $ - s = $ =
12 90 Bearl'ng Elements (Connecting Rod Bearing Shells, Connecting Rod s ) $ ; s ) $ ; s ) $ ; s ) $ ; s ) $ ; s )
Bushing)
13 195 _Tools $ - s - |3 - |s - 13 - |$s - |3 - |$ - 1S - s - 1S =
14 |99 Miscellaneous $ - |$ = $ = $ = $ - |$s = $ - |$ = $ - s = $ =
15 |00 Engine & Vehicle Assembly $ 1152($ 3.01|$ 560]|$ 20.13 | $ - $ - $ - $ = $ = $ - $ 20.13
SUB-SUBSYSTEM ROLL-UP $ 50.89|$% 24.65|% 6562 ($ 14116 |$ 150|$ 6.27|$ 627 |$ 212($ 16.15| $ 0.60 | $ 157.91

File: Subsystem CMAT, CS0102, RPT2-032510.xls

EPA Contract:EP-C-07-069 WA1-3
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IFEV APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)
(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION
3.0L V6, DOHC, NA, PFI

£ .

o Manufacturing Total Markup Total
€ :’>). Manufacturing Tota(l:l(\)nsatrkup Packaging ComN:tnen(/
ol Sub-Subsystem Description Cost End ltem (C rent/ Cost A o Cost
12 Material Labor Burden | (Component/ SG&A Profit |ED&T-R&D iy (Component "

9 ‘ u Assembly) Scrap ! Assembly) Assembly) Impact to OEM

@

0103 Crank Drive Subsystem
1 |01 Crank Shaft $ 3274|$ 11.49|$ 39.80|$ 84.04] $ 0.30 | $ 295 | $ 3.38 | $ 0.84 | $ 7.47 1% 0.14 | $ 91.65
2 |02__Flywheels $ - Is -1s - 1s $ - [s -1s - 1s $ - Is $ -
3 |03 Connect Rods (Assemblies: Connecting Rod, ConnectingRodCap) | |$ 6.70|$ 960|$ 24.14|9$ 40441$ 020]|$% 263|$ 243($ 1.01($ 6.27] $ 019 | $ 46.90
4 04 (F;iif;:;::)(Assemblies, Including Pistons, Ring Packs, Piston Pins, s 731|s 781|s 206a|s 3577|s oe2|s 233|s 2065 o0s2|s 5828 058 | s 4217
5 |05 Drive for Accessory Drives (Down force, Flywheel side) $ - |$ - $ - |$ $ - |$ - $ - |$ $ - 13 $ -
6 o6 Drive for Timing Drive (Down force, Flywheel side) $ - |$ - $ - |$ $ - |$ - $ - |$ $ - 13 $ -
7 |65_Adaptors $ - | - s - | $ - | - s - | $ k) $ =
8 |70__Pipes, Hoses, Ducting $ - [s - 13 - Is $ - [s - 13 - s $ - Is $ -
9 |75 Brackets $ - [s - 13 - Is $ - [s - s - Is $ - Is $ -
10 Iso Boltings: Connecting-Rod Bolts $ - |$ - $ - |$ $ - |$ - $ - |$ $ - 13 $ -
11 |85 Sealing Elements $ - | - s - | $ - | - s - | $ e k) $ =
12 90 :earl'ng Elements (Connecting Rod Bearing Shells, Connecting Rod s _ s ) s _ s s _ s ) s _ s s _ s s _
ushing)
13 195 _Tools $ - | - s - | $ - | - s - | $ e k) $ =
14 |99 Miscellaneous $ - | - s - | $ - | - s - | $ e k) $ =
15 |00 Engine & Vehicle Assembly $ 1002|$ 361[$ 596]$ 19.59 | $ - | $ - $ - |$ $ S k) $ 19.59
SUB-SUBSYSTEM ROLL-UP $ 56.77 | $ 3252 |$ 9055 ($ 179.84|$ 111 |$ 791|$ 786 (|$ 267 ($ 19.56 | $ 091 ($ 200.31

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)
(B0102 Baseline Technology Configuration) NEW TECHNOLOGY PACKAGE COST INFORMATION
2.0L 14, DOHC, Turbo DI
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION
3.0L V6, DOHC, NA, PFI

§ Manufacturing Total - Markup Total Markup Tota! Net
€ P Manufacturing Cost Packaging Component/
s| s Sub-Subsystem Description Cost End ltem (C rent/ Cost A bly Cost

;g Material | Labor | Burden ((er::;rgle;t/ Serap SG&A Profit |ED&T-R&D| ~ Assembly) (i-sserm;;;- Impact to OEM

@

0103 Crank Drive Subsystem
1 01 Crank Shaft $ (404)[$ (242))3 (14.86)[$ (21.32)]$ (0.05]$ (0.51)[$ (0.59)|% (0.15)[$ (130]s $ (22.62)
2 |02__Flywheels $ - 1s $ - 1s $ - Is $ - 1s $ - Is $ E
3 03 Connect Rods (Assemblies: Connecting Rod, Connecting Rod Cap) | | (145]$ (3.20)[$ (8.05)]$ (12.70)] $ (0.06)]$ (0.83)|$ (0.76)| $ (0.32)[ $ 1.97)] $ (0.12)| $ (14.79)
4 04 (F;iif(t:l:;::)(Assemblies, Including Pistons, Ring Packs, Piston Pins, s (1.88)|s (1653 (1.66)$ (5.20)]$ 050|$ (0.30))$ (0.25)[$ (0.09) $ 0.14)] $ (0.19)| $ (5.53)
5 |05 Drive for Accessory Drives (Down force, Flywheel side) $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
6 o6 Drive for Timing Drive (Down force, Flywheel side) $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
7 |65_Adaptors $ - | $ - | $ - | $ - | $ L k) $ =
8 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
9 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
10 Iso Boltings: Connecting-Rod Bolts $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
11 |85_Sealing Elements $ - | $ - | $ - | $ - | $ L k) $ =
12 90 Beari'ng Elements (Connecting Rod Bearing Shells, Connecting Rod $ . s s _ s s . s s _ s s _ s s _
Bushing)
13 195 _Tools $ - | $ - | $ - | $ - | $ L k) $ =
14 [99_Miscellaneous $ - | $ - | $ - | $ - | $ L k) $ =
15 |00__Engine & Vehicle Assembly $ 150[$ (0.60)|$ (0.36)] $ 054]% - | $ - | $ L k) $ 0.54
SUB-SUBSYSTEM ROLL-UP $ (5.88)|$ (7.87)|$ (24.93)|$  (38.68)|$ 0.38|$ (1.64)[$ (1.60)[$ (0.56)| $ (3.41)| $ (031)|$  (42.40)

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI
£ .
. ’;2) - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen [ASsembly Cost
_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM
7]
0104 Counter Balance Subsystem
1 I 01 Dynamic Parts $ 8.53 | $ 583|$ 10.18 | $ 24541 $ 0.84 | $ 3.16 | $ 292 | $ 091 ]$ 7.83]$% 0.05 | $ 32.42
2 |L02_static Parts $ $ $ $ $ $ $ $ $ $ $
3 | 03 _Drives $ $ $ $ $ $ $ $ $ $ $
4 | 65 Adapters $ $ $ $ $ $ $ $ $ $ $
5 |L70_Pipes, Hoses, Ducting $ $ $ $ $ $ $ $ $ $ $
6 | 75 Brackets $ $ $ $ $ $ $ $ $ $ $
7 |.80_Connecting Elements $ $ $ $ $ $ $ $ $ $ $
8 |.85_Sealing Elements $ $ $ $ $ $ $ $ $ $ $
9 |.90_Bearing Elements $ $ $ $ $ $ $ $ $ $ $
10 | 95 Tools $ $ $ $ $ $ $ $ $ $ $
11| [eamise 5 3 5 s 5 3 s s s s s
12 | 00 Vehicle and Engine Assembly $ 183[($ 039]|$ 071]$ 2.93]$ $ $ $ $ $ $ 2.93
SUB-SUBSYSTEM ROLL-UP $ 1037 |$ 6.22|$% 1089 ($ 2747|% 084|% 3.16($ 292($ 091 |$ 7.83]$% 0.05| $ 35.36

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI

£ .
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:;;zling coml;(e’tn -
£ § S Subsysiem Deserpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c c:> anen |Assembly Cost

4 Assembly) | Scrap Assembly) | 0 bly) |!mpact to OEM

7]

0104 Counter Balance Subsystem
1 | .01_Dynamic Parts $ - |s $ - |s $ - |s - s $ - Is $ -
2 |L02_static Parts $ - 1s $ - 1s $ - 1s - s $ - 1s $ B
3 | .03 Drives $ - |s $ - |s $ - |s - s $ - Is $ -
4 |.65_Adapters $ - | $ - | $ - | - | $ k) $ =
5 |L70_Pipes, Hoses, Ducting $ - s $ - s $ - s - s $ - Is $ -
6 |.75_Brackets $ - |s $ - |s $ - |s - s $ - Is $ -
7 |.80_Connecting Elements $ - s $ - s $ - s - s $ - Is $ -
8 |.85_Sealing Elements $ - s $ - s $ - s - s $ - Is $ -
9 |.90_Bearing Elements $ - s $ - s $ - s - s $ - Is $ -
10 | 95 Tools $ - | $ - | $ - | - | $ k) $ =
1| [ mise s - [s s - [s s - [s — s s s s :
12 |L00_Vehicle and Engine Assembly $ - 13 $ - | $ - | - | $ e k) $ =
SUB-SUBSYSTEM ROLL-UP $ $ - $ $ - $ $ - $ - $ $ - $

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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Author: G. Kolwich
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
3.0L V6, DOHC, NA, PFI

= .

i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;:tn -

£ ‘% S Subsysiem eserpton Material | Labor Burden (Corr?::rtlem/ Endltem | gaga Profit|EpaT-RED| Somborent | (c: CfSt-=--- A oly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM
%]

0104 Counter Balance Subsystem

1 I 01 Dynamic Parts $ 8.53 [ § 583|$ 10.18 | $ 24.54] $ 0.84 [ $ 3.16 | $ 292($ 0918 7.83]$% 0.05 | $ 32.42

2 |L02_static Parts $ - 1s - 1s - [s $ - 1s $ - 1s $ - 1s $ B

3 | .03 Drives $ - [s -1 - |s $ - s $ - Is $ - 1s $ e

4 |.65_Adapters $ - [s -1 - |s $ - s $ - s $ - 1s $ e

5 |L70_Pipes, Hoses, Ducting $ - [s - |3 - Is $ - s $ - s $ - Is $ -

6 | 75 Brackets $ - [s - 13 - Is $ - s $ - s $ - Is $ -

7 |.80_Connecting Elements $ - 13 - 18 - 13 $ - | $ - | $ L k) $ =

8 |.85_Sealing Elements $ - 13 - 18 - 13 $ - | $ - | $ L k) $ =

9 |.90_Bearing Elements $ - 13 - 18 - 13 $ - | $ - | $ L k) $ =

10 |95 Tools $ - [s -1 - |s $ - Is $ - Is $ - 1s $ e

11 [L99_Misc. $ - [s -1 - |s $ - Is $ - Is $ - 1s $ e

12 | 00 Vehicle and Engine Assembly $ 1.83|$ 039($ 071][$ 2.93]$% - |$ $ - |$ $ - 13 $ 2.93

SUB-SUBSYSTEM ROLL-UP $ 1037 |$ 6.22|$% 1089 ($ 2747)|% 084|% 3.16($ 292($ 091 |$ 7.83]$% 0.05|$ 35.36

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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IFEV APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)
(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen |ASsebly Cost

_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM

%]

0105 Cylinder Block Subsystem
1 | 01 Cylinder Block $ 4555($ 11.14|$ 80.67|$ 137.36 | $ 4.65 | $ 6.45 | $ 7.20 [ $ 174 | $ 20.05 | $ 0.57 | $ 157.98
2 |.02_Crankshaft Bearing Caps $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
3 | 03 Bedglates $ 2168($ 1010|$ 48.15|$ 79.941 $ 3.12 | $ 4.31|$ 4.75 | $ 113 | $ 13.32 ] $ 0.48 | $ 93.74
4 | 04 Piston Cooliﬂ $ 2.60 [ $ 0.64 | $ 3.61 (% 6.85] $ 0.04 | $ 0.86 | $ 0.58 | e $ 1481 $ 0.04 | $ 8.38
5 |.65_Crankcase Adaptor $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
6 | 66 Water Jacket $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
7 | 67 Cylinder Barrel $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
8 |L70_Pipes, Hoses, Ducting $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
9 | 75 Brackets $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
10 | 80 Boltings/Dowel Pins/Plugs/Studs Etc $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
11 | 85 Sealing Elements $ - |$s - 1S - s - 18 - 1$ - s - s - |s - 18 - s =
12 | 90 Bearing Elements: Crankshaft bearing shells $ - |$s - 1S - 1S - 18 - 1$ - s - s - s - 18 - s =
13 | 95 Tools $ - |$s - 1S - 1S - |3 - |$s - 1S - |$ - 1S - 18 - s =
14 I 99 Miscellaneous $ 0.68 | $ 0.37 | $ 0.87 [ $ 1.91]$ 0.01 | $ 0.11 | $ 0.08 | $ 0.02 | $ 0.22]$ 0.05 | $ 2.17
15 | 00 Engine & Vehicle Assembly $ 1096 |$ 361(8 224|$ 16.81] $ - | $ - $ - |$ - $ - |$ - $ 16.81
SUB-SUBSYSTEM ROLL-UP $ 8147 ($ 25.86 [ $135.54 | $ 24287 |$ 7.83|% 11.75|$ 1261 |$ 289 |$ 35.07 | $ 114 | $ 279.08

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI

£ .
i § - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-Ran| Gompore™ | (c CfSt-=--- Assembly Cost

8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM

%]

0105 Cylinder Block Subsystem
1 I 01 Cylinder Block $ 7742($ 13.17|$ 106.22|$ 196.81] $ 6.88 | $ 9.54 | $ 10.64 | $ 2.57 | $ 29.64 | $ 0.57 | $ 227.02
2 I 02 Crankshaft Bearing CaEs $ 3.49 [ $ 1.50 | $ 4.99 | 9.98 ] $ 0.01 | $ 0.75 | $ 0.70 | $ 0.12 | $ 1.57 | $ 0.12 | $ 11.67
3 |L03_Bedplates $ - s $ - |s $ - [s - 1s - |s $ - Is $ -
4 |L04_Piston Cooling $ - s $ - s $ - [s - 13 - s $ - Is $ -
5 65 Crankcase Adaptor $ - 13 $ - | $ - | - s - | $ k) $ -
6 | 66 Water Jacket $ - s $ - s $ - [s - s - Is $ - Is $ -
7 | 67 Cylinder Barrel $ - s $ - s $ - [s - s - Is $ - Is $ -
8 |L70_Pipes, Hoses, Ducting $ - s $ - s $ - [s - s - Is $ - Is $ -
9 |.75_Brackets $ - s $ - |s $ - [s - 1s - |s $ - Is $ -
10 | 80 Boltings/Dowel Pins/Plugs/Studs Etc $ - |$ $ - |$ $ - |$ - $ - |$ $ - 13 $ -
11 |.85_Sealing Elements $ - 13 $ - | $ - | - s - | $ e k) $ -
12 |.90_Bearing Elements: Crankshaft bearing shells $ - 13 $ - 13 $ - | - s - | $ e k) $ =
13 |95 Tools $ - Is $ - s $ - [s -1 - |s $ - 1s $ =
14 I 99 Miscellaneous $ 4.05 | $ 216 | $ 548 | $ 11.68 ] $ 0.06 | $ 0.76 | $ 0.70 | $ 0.29 | $ 1811 $ 0.05 | $ 13.54
15 |.00_Engine & Vehicle Assembly $ 1231[($ 421(s 2828 19.341$ - | - 18 - 13 $ - 13 $ 19.34
SUB-SUBSYSTEM ROLL-UP $ 9726 | $ 21.04 | $119.50 [ $ 23781|$ 6.95|$ 11.06 [$ 12.04|$ 298 |$ 33.02| $ 074 | $ 271.57

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION

3.0L V6, DOHC, NA, PFI

= .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;:tn -
£ ‘% S Subsysiem eserpton Material | Labor Burden (Corr?::rtlem/ Endltem | gaga Profit|EpaT-R8D| Somboren | (c: CfSt-=--- A oly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM|
%]
0105 Cylinder Block Subsystem
1 I 01 Cylinder Block $ (31.87)|$ (2.03)] $ (25.55)| $ (59.45)1 $ (2.23)|$ (3.09)|$ (3.44)|$ (0.83)[$ (9.59)] $ $ (69.04)
2 |02 Crankshaft Bearing Caps $ (349)|$ (1.50)|$ (4.99)|$ (9.98)] $ (0.01)[$ (0.75)[$ (0.70)] $ (0.12)| $ (1.57)] $ (0.12){ $ (11.67)
3 I 03 Bedglates $ 2168($ 1010|$ 48.15|$ 79.94] $ 312|$ 431|$ 475 | $ 113 | $ 13.32] $ 0.48 [ $ 93.74
4 I 04 Piston Cooliﬁ $ 260[($ 064]|8 3.61($ 6.85] $ 004($ 086|$ 0.58 | $ 1.48] $ 0.04 [ $ 8.38
5 65 Crankcase Adaptor $ - 13 $ - 13 $ - | $ - | $ L k) $ =
6 | 66 Water Jacket $ - s $ - s $ - s $ - s $ - Is $ -
7 | 67 Cylinder Barrel $ - s $ - s $ - s $ - s $ - Is $ -
8 |L70_Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
9 | 75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
10 | 80 Boltings/Dowel Pins/Plugs/Studs Etc $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
11 |.85_Sealing Elements $ - 13 $ - 13 $ - | $ - | $ L k) $ =
12 |.90_Bearing Elements: Crankshaft bearing shells $ - 13 $ - 13 $ - | $ - | $ L k) $ =
13 |95 Tools $ - Is $ - s $ - Is $ - Is $ - 1s $ e
14 |.99_Miscellaneous $ (33n[$ (1798 @61)$ ©77]$  (0.05)]$ (0.64)|$ (0628 (0.27)[$ (1.59)] $ (0.00)] $ (11.37)
15 |.00_Engine & Vehicle Assembly $ _(135($ (060)]$ (0.58)|$ (2.53)] $ - 13 $ - 13 $ L k) $ (2.53)
SUB-SUBSYSTEM ROLL-UP $ (15.80)|$ 4.82($ 16.04 | $ 506]$ 088|$% 069|$ 057($ (0.09)]$% 2.041|9% 040 | $ 7.51

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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IFEV APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)
(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen [ASsermbly Cost

_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM

@»

0106 Cylinder Head Subsystem
1 |01 Cylinder Head $ 57.25($ 13.00|$ 9213 |$ 162.38 | $ 422 | $ 591 | $ 6.75 | $ 1.69 | $ 18.57 | $ 0.27 | $ 181.22
2 |02 Valve Guides. Valve Seats $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
3 03 Guides for Valve Train $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
4 lo6 Camshaft Bearing Housing $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
5 [07 Cam Shaft Speed Sensor $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
6 |08 Camshaft Carrier $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
7 09 Other Parts for Cylinder Head $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
8 |20 Cylinder Head Covers $ 1315($ 1.85 | $ 7.41($ 22411 $ 0.11 | $ 1.46 | $ 1.34 | $ 0.56 | $ 3.47]$ 0.22 | $ 26.10
9 |65_Adapter $ - 18 - s - 13 - 1s - 18 - s - 18 - |s - 1s - 13 -
10 |70_Pipes $ - 18 - |s - 13 - 1s - 18 - |s - 18 - |s - 1s - 13 -
11 |75 Brackets $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
12 |80 Boltings: Cylinder Head, Cylinder Head Cover, Manifold $ - $ - $ - $ - $ - $ - $ - $ - $ = $ = $ =
13 |85 Sealing Elements: Cylinder Head, Cylinder Head Cover, .... $ - |$s - 1S - 1S - 18 - 1$ - s - s - |s - 18 - s =
14 |90 Bearing Elements $ - |$s - 1S - s - 18 - 1$ - s - s - s - 18 - s =
15 [95_Tools $ - 18 - |s - 13 - 1s - 18 - |s - 18 - |s - 1s - 13 -
16 |99 Miscellaneous $ - |$s - 1S - s - 18 - 1$ - s - s - s - 18 - s =
17 |00 Vehicle and Engine Assembly $ 2426($ 3.01|$ 553|$ 3279 | $ - $ - $ - $ = $ = $ - $ 32.79
SUB-SUBSYSTEM ROLL-UP $ 9465 (% 17.86 [ $105.07 | $ 21759 |$ 433|$ 737|$ 810|$ 225|$ 22.05| $ 0.48 | $ 240.12

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI

§ § Sub-Subsystem Description ‘ Cost End ltem . © C:’Stlem/ Cost ,°°’"P§”‘eg;’s '

2 Material | Labor Burden ((er::;rgfgl/ Scrap SG&A Profit  |ED&T-R&D|  pgsembly) ((Zsserml:;;- Impact to OEM

%]

0106 Cylinder Head Subsystem
1 |01 Cylinder Head $ 80.85($ 23.63|% 149.18|$ 253.66 | $ 6.40 | $ 897 ($ 10.25($ 2.56 | $ 28.18 | $ 0.54 | $ 282.38
2 [o2 Valve Guides. Valve Seats $ - s $ - s $ - [s - s - Is $ - Is $ -
3 03 Guides for Valve Train $ - s $ - s $ - [s - s - Is $ - Is $ -
4 |06__Camshaft Bearing Housing $ - 13 $ - | $ - | - s - | $ k) $ -
5 [07 Cam Shaft Speed Sensor $ - s $ - s $ - [s - s - Is $ - Is $ -
6 |08 Camshaft Carrier $ - s $ - s $ - [s - s - Is $ - Is $ -
7 |09 Other Parts for Cylinder Head $ - s $ - s $ - [s - s - Is $ - Is $ -
8 |20 Cylinder Head Covers $ 2283 ($ 397 |$ 14.13|$ 40.93 | $ 0.20 | $ 2.66 | $ 2.46 | $ 1.02 | $ 6.34] 8% 0.32 | $ 47.59
9 |65_Adapter $ - Is $ - s $ - [s -1 - |s $ - 1s $ =
10 |70_Pipes $ - Is $ - s $ - [s -1 - |s $ - 1s $ =
11 |75 Brackets $ - s $ - s $ - [s - s - Is $ - Is $ -
12 |80 Boltings: Cylinder Head, Cylinder Head Cover, Manifold $ - |$ $ - |$ $ - |$ - $ - |$ $ - 13 $ -
13 |85_Sealing Elements: Cylinder Head, Cylinder Head Cover, .... $ - 13 $ - 13 $ - | - s - | $ e k) $ =
14 |90 Bearing Elements $ - 13 $ - | $ - | - s - | $ e k) $ -
15 [95_Tools $ - Is $ - s $ - [s -1 - |s $ - 1s $ =
16 [99_Miscellaneous $ - 13 $ - | $ - | - s - | $ e k) $ -
17 |00 Vehicle and Engine Assembly $ 4528|$ 4.21[$ 19.36|$ 68.85] $ - |$ - $ - |$ $ - 13 $ 68.85
SUB-SUBSYSTEM ROLL-UP $148.96 | $ 31.81 | $182.67 | $ 363.44|% 6.61|$ 1163 ($ 1270 |$ 359 |$ 34.53 | $ 0.86 | $ 398.82

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
e O 102 sascine Tectmey Contoratin) NEW TECHNOLOGY PACKAGE COST INFORMATION
2.0L 14, DOHC, Turbo DI
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI

3 )
c § o el Manl;:::a(:ning e TO*a(I:lesatrkup Pa;r;;;ling cqm';:tnem y
2 § SubrSubsystem Deseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | ooen profit |EpaT-RaD| (COMPOMENY | (¢ Cf St-=m Assembly Cost

4 Assembly) Scrap Assembly) | 0 embly) |!mPact to OEM

7]

0106 Cylinder Head Subsystem
1 |01 Cylinder Head $ (23.60)] $ (10.63)] $ (57.05)| $ (91.28)] $ (2.18)]$ (3.06)|$ (3.49)|$ (0.87)[$ (9.61)] $ (0.27)| $ (101.16)|
2 [o2 Valve Guides. Valve Seats $ - s $ - s $ - s $ - s $ - Is $ -
3 03 Guides for Valve Train $ - s $ - s $ - s $ - s $ - Is $ -
4 |06__Camshaft Bearing Housing $ - | $ - | $ - | $ - | $ L k) $ =
5 [07 Cam Shaft Speed Sensor $ - s $ - s $ - s $ - s $ - Is $ -
6 |08 Camshaft Carrier $ - s $ - s $ - s $ - s $ - Is $ -
7 |09 Other Parts for Cylinder Head $ - s $ - s $ - s $ - s $ - Is $ -
8 |20__Cylinder Head Covers s (9.68)[$ (212 (6.72)$ (18528  (0.09))$ (1.20[$ (1.11)]$ (046) S (2.87)] $ (0.10)] § (21.49)
9 |65_Adapter $ - | $ - | $ - | $ - | $ L k) $ =
10 |70_Pipes $ - | $ - | $ - | $ - | $ L k) $ =
11 |75 Brackets $ - s $ - s $ - s $ - s $ - |s $ -
12 |80 Boltings: Cylinder Head, Cylinder Head Cover, Manifold $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
13 |85_Sealing Elements: Cylinder Head, Cylinder Head Cover, .... $ - | $ - | $ - | $ - | $ L k) $ =
14 |90 Bearing Elements $ - | $ - | $ - | $ - | $ L k) $ =
15 195 Tools $ - | $ - | $ - | $ - | $ L k) $ =
16 [99_Miscellaneous $ - | $ - | $ - | $ - | $ L k) $ =
17 |00 Vehicle and Engine Assembly $ (21.02)|$ (1.20)] $ (13.83)| $ (36.05)] $ - $ $ - $ $ - $ $ (36.05)
SUB-SUBSYSTEM ROLL-UP $ (54.30)| $ (13.95)| $ (77.60)| $ (145.85)] $ (2.28)| $ (4.26)| $ (4.60)| $ (1.34)( $ (12.48)| $ (0.37)[ $ (158.70)

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI

£ )
c § o el Manl;:::a(:ning e TO*a(I:ZIsatrkup pa:l?;z]:ng COm::tnem /
2 § SubrSubsystem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endltem | ooen profit |EpaT-RaD| (SR | (¢ COStn:m Assembly Cost

_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM

%]

0107 Valvetrain Subsystem
1 |01 _Intake Valves $ 920[s - |s - [s 9200 - |¢ - [s - |s - |s - 1s - | 9.20
2 |02 Exhaust Valves $ 26.00($ - $ = $ 26.00 | $ - $ - $ - $ - $ = $ = $ 26.00
3 o3 Vvalve Springs $ 480($ - $ = $ 4.80] $ - $ - $ - $ - $ = $ = $ 4.80
4 loa Spring Retainers & Keepers, Spring Seats $ 912|$ - $ - $ 9.12] $ - $ - $ - $ - $ - $ - $ 9.12
5 05 Z:L\:ﬁﬂ:sat:::.ﬁlemems: Rockers, Finger Followers, Hydraulic s 1280|$ } s } $ 1280 | } $ : s } $ : s } $ } s 12.80
6 |06 _Camshafts $ 6.06]$ 4573 17.21]$ 2784]$ 1.40]$ 287]|$ 265[$ 090]$ 7.82]$ 0.08 | $ 35.75
7 log C haft Phaser and/or Cam Sprocket $ 1220|$ 5.23($ 1743|$ 3485|%$ 017[$ 227|$ 209|$ 087[$ 5.40 | $ 0.10 [ $ 40.35
8 |65 Adapters $ - s - s - |s - s - s - |s - s - |s - Is - _|s -
9 70 Pipes, Hoses, Ducting $ - s - s - |s - s - s - |s - s - |s - Is - _|s -
10 |75 Brackets $ - s - |s - |s - Is - s - |s - |s - Is - Is - |3 -
11 |80 Boltings $ o030[s - s - |s 030 - [s - |s - |s - s - Is - |s 0.30
12 |85 Sealings: e.g. Valve-stem, Seals $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
13 |90 Bearing Elements $ - s - |s - |s - Is - s - |s - |s - Is - Is - |3 -
14 |95_Tools $ - [s - 1 - |s - s -1 - I$ - |s - |$ - 1s - |8 -
15 |99 Miscellaneous $ 397[|$ 238|3 952]$ 1587]$ 011|$ 111[$ 1.27|$ 063][$ 3.13]s 0.08 [ $ 19.08
16 00 Engine and Vehicle A bly $ - |s 361 1318]$ 1679 - [$s - |s - [s - |s - |s - |s 16.79
SUB-SUBSYSTEM ROLL-UP $ 8444 |% 1579 |$ 5734 ($ 15758 |$ 168 |$ 6.25|% 6.01|$ 241($ 16.35| $ 0.26 | $ 174.19

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI
£ )
i § - Manufacturing Mam}:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;:tn -
213 S Subsysiem eserpton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-Ran| Gompore™ | (c COStn:m Assembly Cost
_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM
1)
0107 Valvetrain Subsystem
1 |01 _intake Valves $ 12488 - |s - [s 12488 - s - s - ls - [s - Is - 1s 12.48
2 |02__Exhaust Valves $ 2724l - |s - [s 2724 - s - [s - [s - |s - Is - 1s 27.24
3 |03 Valve Springs $ 7208 - [s - [s 720ls - s - |s - [s - |s - 1s - s 7.20
4 loa Spring Retainers & Keepers, Spring Seats $ 13.68|$ o $ - $ 13.68 | $ - $ - $ - $ - $ - $ - $ 13.68
5 05 \LI:ISV:AI\:(:jtl:Jsat::)sr:.I.E.Iements: Rockers, Finger Followers, Hydraulic s 19.20|$ : s _ $ 1020 s . s : s . s ) s _ s ) s 19.20
6 |06 _Camshafts $ 797|$ 844|$ 31498 4789|$ 234|$ 505|3 466[$ 158[$ 13628 0.16 | $ 61.68
7 los cC haft Phaser and/or Cam Sprocket: $ 2531($ 10.85|$ 36.15|$ 72.30|$ 036|$ 470[($ 434|$ 1.81|$ 11.21] $ 0.20 | $ 83.71
8 |65__Adapters $ - |s - s - |s - s - s - |s - |s - |s - Is - |8 -
9 70 Pipes, Hoses, Ducting $ - s - s - |s - s - s - |$s - s - |s - 1Is - _|s -
10 |75 Brackets $ - [s - s - s - Is - [s - Is - [s - |s - |s - |3 -
11 |80 Boltings $ o060l - s - |s 060l - [s - |s - |s - s - 1s - |s 0.60
12 |85 Sealings: e.g. Valve-stem, Seals $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
13 |90 Bearing Elements $ - [s - s - s - Is - [s - Is - [s - |s - |s - |3 -
14 [95_Tools $ - s - s - | - 13 - s - |3 - s - s L k) - s o
15 |99 Miscellaneous $ 794[$ 4768 19.05|8 31.75|$  022]|$ 222|$ 2548 1.27]$ 625]$ 0.16 | $ 38.16
16 00 Engine and Vehicle A bly $ - |s 722]|s 2573[s 3295/ - | - |3 - [s - |s - 1s - |s 32.95
SUB-SUBSYSTEM ROLL-UP $121.61 | $ 31.27 | $11241 | $ 265.29|$ 292 |$ 1197 ($ 1154 |$ 4.65|$ 31.08 | $ 052 | $ 296.89

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)
(B0102 Baseline Technology Configuraton) NEW TECHNOLOGY PACKAGE COST INFORMATION
2.0L 14, DOHC, Turbo DI
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI
£ .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;:tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-RaD| Gompore™ | (c CfSt-=--- Assembly Cosi
§ Assembly) Scrap Assembly) | ) bly) |ImPact to OEM
0107 Valvetrain Subsystem
1 o1 Intake Valves $ (3.28) $ $ - $ (3.28)] $ - s $ - |$ $ - 13 $ (3.28)
2 [o2 Exhaust Valves $ (1.24)] 8 $ - $ (1.24)) $ - s $ - |$ $ - 13 $ (1.24)
3 o3 Vvalve Springs $ (240)| $ $ - $ (2.40)) $ - s $ - |$ $ - 13 $ (2.40)
4 loa Spring Retainers & Keepers, Spring Seats $ (456)|$ $ - $ (4.56)] $ - s $ - |$ $ - 13 $ (4.56)
5 05 \LI:ISV:AI\:(:jtl:Jsat::)sr:.I.E.Iements: Rockers, Finger Followers, Hydraulic s (6.40)| 8 s . $ ©.40) s 5 s s . s s _ s s (6.40)
6 |06 _Camshafts s (1.91)]$ (3.87)[s (14.27) $ (20.05]$  (094)$ (218)]$ (201)]$ (0.67)|$ (5.80)] $ (0.08)] $ (25.93)
7 |08 _Camshaft Phaser and/or Cam Sprocket $ (13.11)]$  (5.62)[$ (18.73)] § (37.45)] 8 (0.19)]$ (243)[$ (2.25)]$ (0.94)$ (5.80)] $ (0.10)] $ (43.35)
8 |65 _ Adapters $ - |s $ - |s $ - |s $ - s $ - Is $ -
9 70 Pipes, Hoses, Ducting $ - |s $ - |s $ - |s $ - |s $ - 1Is $ -
10 |75 Brackets $ - |s $ - |s $ - |s $ - [s $ - |s $ -
11 |80 Boltings $ _(0.30)] $ $ o $ (0.30)) $ o $ $ o $ $ o $ $ (0.30)
12 |85 Sealings: e.g. Valve-stem, Seals $ - $ $ - $ $ - $ $ = $ $ = $ $ =
13 |90 Bearing Elements $ - |s $ - |s $ - |s $ - [s $ - |s $ -
14 [95_Tools $ - | $ - s $ - s $ - s $ L k) $ 2
15 |99 Miscellaneous $  (3.97]$ (238))s (9.52)]$ (1587)] s (©011)]$ (@11)[s (.27 (0.63)]$ (3.13)] § (0.08)] $ (19.08)
16 |00 _Engine and Vehicle A bly $ - |s @e1)]s (1255)]s (16.16]s - s $ - |s $ - |s $ (16.16)
SUB-SUBSYSTEM ROLL-UP $ (37.17)| $ (15.48)| $ (55.07)[ $ (107.71)] $ (1.24)|$ (5.72)| $ (5.53)|$ (2.24)( $ (14.73)| $ (0.26)| $  (122.70)

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

CASE STUDY #0102

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI
£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c c:> anen |Assembly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM
@»
0108 Timing Drive Subsystem
1 lo1 Timing Wheels (Sprockets) $ 160($ $ $ 1.60 | $ $ $ $ $ $ $ 1.60
2 [02  Tensioners $ $ $ $ $ $ $ $ $ $ $
3 |03 Guides $ $ $ $ $ $ $ $ $ $ $
4 |05 _Belts, Chains $ 8508 - |8 - [s 850]$ $ $ $ $ $ $ 8.50
5 |06 _Covers $ $ $ $ $ $ $ $ $ $ $
6 |65_Adaptors $ $ $ $ $ $ $ $ $ $ $
7 |70__Pipes, Hoses, Ducting $ $ $ $ $ $ $ $ $ $ $
8 |75 Brackets $ $ $ $ $ $ $ $ $ $ $
9 [80_Boltings $ $ $ $ $ $ $ $ $ $ $
10 |85_Sealings $ $ $ $ $ $ $ $ $ $ $
11 |90 Bearing Elements $ $ $ $ $ $ $ $ $ $ $
12 [95_Tools $ $ $ $ $ $ $ $ $ $ $
13 |99 Miscellaneous $ $ $ $ $ $ $ $ $ $ $
14 |00 Engine Assembly $ $ $ $ $ $ $ $ $ $ $
SUB-SUBSYSTEM ROLL-UP $ 1010|$ - [$ - |$ 1010]s $ - |s $ - |s $ - |s 1010

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI
£ .
i § - Manufacturing Mam}:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-Ran| Gompore™ | (c CfSt-=--- Assembly Cost
4 Assembly) Scrap Assembly) | ) bly) |ImPact to OEM
1)
0108 Timing Drive Subsystem
1 |01_Timing Wheels (Sprockets) $ - 1s - 1s - [s $ - 1s - 1s - [s $ - 1s $ B
2 [o2 Tensioners $ 26.00{¢$ - |3 - s 2600]3 - (s - |3 - s $ - Is $ 26.00
3 |03 Guides $ - 1s - 1s - [s $ - 1s - 1s - [s $ - 1s $ B
4 |05_ Belts, Chains $ 1200l - [s - [s 120008 - |s - [s - |s $ - 1s $ 12.00
5 |06 _Covers $ 975[$ 418[$ 9.77|$ 23.70/$ 059|$ 1.56[$ 1.04]$ 024]$ 343]$ 0.38 [ $ 27.51
6 |65_Adaptors $ - [s - 1s - 1s $ - [s - 1s - 1s $ - 1s $ E
7 |70__Pipes, Hoses, Ducting $ - [s - 13 - Is $ - [s - s - Is $ - Is $ -
8 |75__Brackets $ - [s - 1s - |s $ - [s - 1s - |s $ - Is $ -
9 [80_Boltings $ - 1s - 1s - [s $ - 1s - 1s - [s $ - 1s $ B
10 |85_Sealings $ - [s - 1s - 1s $ - [s - 1s - 1s $ - 1s $ E
11 |90 Bearing Elements $ - | - s - | $ - | - s - | $ e k) $ =
12 [95_Tools $ - [s - 1s - 1s $ - [s - 1s - 1s $ - 1s $ E
13 [99_Miscellaneous $ - | - s - | $ - | - s - | $ e k) $ =
14 |00__Engine Assembly $ 159($ 181[$ 181]$% 520]$ - | - 18 - 13 $ e k) $ 5.20
SUB-SUBSYSTEM ROLL-UP $ 4934 |$ 599|% 1158 ($ 6690|$ 059|% 156($ 1.04($ 024|$ 3431 $% 038 | $ 70.71

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION

3.0L V6, DOHC, NA, PFI

= .
i § - Manufacturing Mam};};:’ ng Markup Tota(l: :\)Ilsatrkup Pa:gzling Com’;:tnent/
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-RaD| Gompore™ | (c CfSt-=--- Assembly Cosi
8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM
%]
0108 Timing Drive Subsystem
1 lo1 Timing Wheels (Sprockets) $ 160]$ $ - | $ 1.60 ] $ - |$ $ - |$ $ - 13 $ 1.60
2 [o2 Tensioners $ (26.00) $ $ - $ (26.00)] $ - | $ $ - |$ $ - 13 $ (26.00)
3 |03 Guides $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
4 |05_ Belts, Chains $_ (350)[$ $ - Is @s50ls - [$ $ - s $ - 1s $ (3.50)
5 |06 _Covers $ (975[$ @4.18)]|s ©.7n$ (23.70)] 8 (059)|$ (1.56)[$ (1.04)[$ (0.24)[ $ (3.43)| $ (0.38)] $ (27.51)
6 |65_Adaptors $ - s $ - s $ - s $ - s $ - 1s $ e
7 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
8 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
9 [80_Boltings $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
10 |85_Sealings $ - Is $ - s $ - Is $ - Is $ - 1s $ e
11 |90 Bearing Elements $ - 13 $ - | $ - | $ - | $ L k) $ =
12 [95_Tools $ - Is $ - s $ - Is $ - s $ - 1s $ e
13 [99_Miscellaneous $ - 13 $ - | $ - | $ - | $ L k) $ =
14 |00 Engine Assembly $ (1.59)]|$ @(1.81)]$ (1.81)]$ (5.20)] $ - $ $ - $ $ - $ $ (5.20)|
SUB-SUBSYSTEM ROLL-UP $ (39.24)| $ (5.99)| $ (11.58)| $ (56.80)] $ (0.59)| $ (1.56)[ $ (1.04)[$ (0.24)| $ (3.43)] $ (0.38) $ (60.61)
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI
£ )
. ’;2) - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c cfStn:m Assembly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM
%]
0109 Accessory Drive Subsystem
1 | 01 Pulleys $ 29.00|$ $ - |s 29.00 | $ $ $ $ $ $ $ 29.00
2 | 02 Tensioners $ $ $ - |s $ $ $ $ $ $ $
3 .03_Guides $ $ $ - Is $ $ $ $ $ $ $
4 |05 Belts $ $ $ - 1S $ $ $ $ $ $ $
5 | 65 Adaptors $ $ $ - 1S $ $ $ $ $ $ $
6 |L70_Pipes, Hoses, Ducting $ $ $ - |s $ $ $ $ $ $ $
7 |.85_Sealing Elements $ $ $ - |s $ $ $ $ $ $ $
8 |.90_Bearing Elements $ $ $ - |s $ $ $ $ $ $ $
9 |95 Tools $ $ $ - 1S $ $ $ $ $ $ $
10 | 99 Miscellaneous $ $ $ - 1S $ $ $ $ $ $ $
11 | 00 Engine & Vehicle Assembly $ $ $ - 1S $ $ $ $ $ $ $
SUB-SUBSYSTEM ROLL-UP $ 2000|$ - [$ - |$ 2000]|$ $ - |s $ - |s $ - |s 2900

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI
£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:;;;:ng coml;(e’tn -
£ § S Subsysiem Deserpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c c:> anen |Assembly Cost
4 Assembly) Scrap Assembly) | ) bly) |ImPact to OEM
@
0109 Accessory Drive Subsystem
1 [Lo1_Pulleys $ 2200]$ $ - 1s 220008 - [$ $ - 1s $ - 1s $ 22.00
2 |.02_Tensioners $ - |s $ - |s $ - |s $ - |s $ - Is $ -
3 .03_Guides $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
4 |05 Belts $ - s $ - s $ - s $ - s $ - 1s $ E
5 |.65_Adaptors $ - s $ - s $ - s $ - s $ - 1s $ E
6 |L70_Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
7 |.85_Sealing Elements $ - s $ - s $ - s $ - s $ - Is $ -
8 |.90_Bearing Elements $ - s $ - s $ - s $ - s $ - Is $ -
9 |95 Tools $ - s $ - s $ - s $ - s $ - 1s $ E
10 |.99_Miscellaneous $ - | $ - | $ - | $ - | $ k) $ =
11 |.00_Engine & Vehicle Assembly $ - | $ - | $ - | $ - | $ e k) $ =
SUB-SUBSYSTEM ROLL-UP $ 2200($ - |$ $  2200($ $ - |s $ - |s $ - |s 2200

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION

3.0L V6, DOHC, NA, PFI

= .
i § - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-RaD| Gompore™ | (c CfSt-=--- Assembly Cosi
8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM
%]
0109 Accessory Drive Subsystem
1 [Lo1_Pulleys $ 7.00[$ $ - [s 700ls - s - |s - [s $ - 1s $ 7.00
2 | 02 Tensioners $ - s $ - s $ - [s - s - Is $ - Is $ -
3 .03_Guides $ - 1s $ - 1s $ - 1s - 1s - Is $ - 1s $ B
4 |05 Belts $ - s $ - s $ - [s -1 - |s $ - 1s $ e
5 |.65_Adaptors $ - s $ - Is $ - [s -1 - |3 $ - 1s $ e
6 |L70_Pipes, Hoses, Ducting $ - s $ - s $ - [s - s - Is $ - Is $ -
7 |.85_Sealing Elements $ - | $ - | $ - | - |s - | $ L k) $ =
8 |.90_Bearing Elements $ - | $ - | $ - | - |s - | $ L k) $ =
9 |95 Tools $ - s $ - Is $ - [s -1 - |3 $ - 1s $ e
10 |.99_Miscellaneous $ - | $ - | $ - | - s - | $ L k) $ =
11 |.00_Engine & Vehicle Assembly $ - | $ - | $ - | - |s - | $ L k) $ =
SUB-SUBSYSTEM ROLL-UP $ 700($ - $ $ 7.00] % $ - $ $ - $ $ - $ 7.00

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3

Apdx. C.1 Accessory Drives, Page: 21 of 48

Author: G. Kolwich
(248)373-6000 Ext. 2411



FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI
£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen [ASsembly Cost
_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM
@»
0110 Intake Subsystem
1 |01 Intake Manifolds $ 11.04($ 0.92 | $ 215 $ 14111 $ 0.07 | $ 0.92 | $ 0.85 [ $ 0.35 | $ 2.19] $ 0.18 | $ 16.48
2 |02__Air Filter Box $ $ $ - Is $ $ $ $ $ $ $
3 |03 _Air Filters $ $ $ - Is $ $ $ $ $ $ $
4 o5 Throttle Housing Assembly; including Supplies $ $ $ - $ $ $ $ $ $ $ $
5 |65 Adapters: Flanges for Port Shut-off $ $ $ - $ $ $ $ $ $ $ $
6 |70__Pipes, Hoses, Ducting $ $ $ - |s $ $ $ $ $ $ $
7 |75 Brackets $ $ $ - |s $ $ $ $ $ $ $
8 [80_Bolting & Clamps $ $ $ - Is $ $ $ $ $ $ $
9 |85_Sealing Elements $ $ $ - |s $ $ $ $ $ $ $
10 |90 Bearing Elements $ $ $ - s $ $ $ $ $ $ $
11 [95_Tools $ $ $ - 13 $ $ $ $ $ $ $
12 |99 Miscellaneous $ $ $ - s $ $ $ $ $ $ $
13 |00 Engine and Vehicle Assembly $ $ $ - 1S $ $ $ $ $ $ $
SUB-SUBSYSTEM ROLL-UP $ 11.04($ 092($ 2.15($ 1411]$ 0.07($ 092($ 085($ 035($ 2191 $ 0.18 | $ 16.48
File: Subsystem CMAT, CS0102, RPT2-032510.xls Author: G. Kolwich
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI

= .
i ’;5’ - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;:tn -
213 S Subsysiem eserpton Material | Labor | Burden (Corr?::rtlem/ Endlem | soen | promt |EDaT-Ran| Gomborent | (c c:> anen |Assembly Cost

4 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM

%]

0110 Intake Subsystem
1 |01 Intake Manifolds $ 2142($ 3.71|$ 11.32|$ 36.45] $ 0.18 [ § 237 | $ 219 [ $ 091 ]$ 5.65] $ 0.42 | $ 42.52
2 |02__Air Filter Box $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
3 |03 _Air Filters $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
4 o5 Throttle Housing Assembly; including Supplies $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
5 |65_ Adapters: Flanges for Port Shut-off $ - | $ - | $ - | $ - | $ k) $ =
6 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
7 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
8 [80_Bolting & Clamps $ - | $ - | $ - | $ - | $ k) $ =
9 |85_Sealing Elements $ - | $ - | $ - | $ - | $ k) $ =
10 |90 Bearing Elements $ - | $ - | $ - | $ - | $ k) $ =
11 [95_Tools $ - Is $ - s $ - s $ - s $ - 1s $ =
12 [99_Miscellaneous $ - | $ - | $ - | $ - | $ e k) $ -
13 |00__Engine and Vehicle Assembly $ 030[($ o060[$ 072]8% 162]$ - | - 18 - 13 - 18 - 13 $ 1.62
SUB-SUBSYSTEM ROLL-UP $ 2172 |$ 431 |$ 1204 ($ 38.07|$% 018|% 237($ 219($ 091 |$ 5.65|$% 042 | $ 44.15

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
3.0L V6, DOHC, NA, PFI

£ )
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;:tn -
2|3 S Subsysiem eserpton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-RaD| Gompore™ | (c C:,Stn:m Assembly Cosi
8 Assembly) Scrap Assembly) Assembly) |mPactto OEM
%]
0110 Intake Subsystem
1 o1 Intake Manifolds $ (10.39)]|$ (2.78)|$ (9.17)] $ (2234)]$ (0.11)]|$ (1.45]|$ (1.34)|$ (0.56)[ $ (3.46)] $ (0.24)| $ (26.04)
2 |02__Air Filter Box $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
3 |03 _Air Filters $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
4 o5 Throttle Housing Assembly; including Supplies $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
5 |65_ Adapters: Flanges for Port Shut-off $ - | $ - | $ - | $ - | $ L k) $ =
6 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
7 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
8 [80_Bolting & Clamps $ - | $ - | $ - | $ - | $ L k) $ =
9 |85_Sealing Elements $ - | $ - | $ - | $ - | $ L k) $ =
10 |90 Bearing Elements $ - | $ - | $ - | $ - | $ L k) $ =
11 [95_Tools $ - Is $ - s $ - Is $ - Is $ - 1s $ e
12 [99_Miscellaneous $ - | $ - | $ - | $ - | $ L k) $ =
13 |00 Engine and Vehicle Assembly $ (0.30)]$ (0.60)] $ (0.72)] $ (1.62)] $ - $ $ - $ $ - $ $ (1.62),
SUB-SUBSYSTEM ROLL-UP $ (10.69)| $ (3.38)| $ (9.89)| $ (23.96)] $ (0.11)[$ (1.45)|$ (1.34)|$ (0.56)( $ (3.46)] $ (0.24)( $ (27.66)

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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IFEV APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)
(B0102 Baseline Technology Configuration)

SYSTEM & SUBSYSTEM DESCRIPTION

NEW TECHNOLOGY PACKAGE COST INFORMATION
2.0L 14, DOHC, Turbo DI

£ )
. ’;2) - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen |ASsebly Cost
_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM
@»
0111 Fuel Induction Subsystem
1 |01 Fuel Rails $ 1117 ($ 181 | $ 4.04 [ $ 17.011$ 0.05 | $ 1.02 | $ 0.68 | $ 0.17 | $ 1.92]$ 0.08 | $ 19.02
2 |04 Fuel Injectors $ 8.75 [ $ 588 |$ 23.89|$ 38.53 ] $ 041($ 447|9 4.77 | $ 1.91 | $ 11.55 ] § 0.05 | $ 50.13
3 |06 Pressure Regulators $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
4 |07 Fuel Injection Pumps $ 1699 ($ 8.01|$ 2495|$ 49.94 1 $ 0.68 | $ 5.88 | $ 597 | $ 232 | $ 14.84 |1 $ 0.11 | $ 64.90
5 |65_Adaptors $ - 18 - s - 13 - 1s - 18 - s - 18 - |s - 1s - 13 2
6 |70 Pipes, Hoses: Low Pressure, High Pressure $ 039|$ 034]|$ 071]|$ 144]1$ 000[($ 009|$ 006|$ 0.01]|$ 0.16 ] $ 0.01]$ 1.61
7 |75 Brackets $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
8 [80_Bolting $ - 1s - 1s - Is - s - [s - 1s - [s - |s - 1s - s -
9 |85_Sealing Elements $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
10 |90 Bearing Elements $ - |$s - Is - s - 18 - 1$ - s - 1s - s - 18 - s =
11 [95_Tools $ - 18 - s - 13 - 1s - 18 - |s - 18 - |s - 1s - 13 2
12 |99 Miscellaneous $ - |$s - |s - s - 18 - 1$ - s - s - s - 18 - s =
13 |00 Engine Assembly $ 021($ 241|$ 191]$ 453]$ - $ - $ - $ = $ = $ - $ 4.53
SUB-SUBSYSTEM ROLL-UP $ 3751 (% 1845 ($ 5550 | $ 111.46|$ 1.15($ 11.45($ 1148 ($ 441 ($ 28.48 | $ 025 | % 140.19

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI

= .
i ’;5’ - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endlem | soen | promt |EDaT-Ran| Gomborent | (c C:> anen |Assembly Cost

8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM

%]

0111 Fuel Induction Subsystem
1 |01 Fuel Rails $ 1.85 | $ 2.24 | $ 325 $ 7.33]$ 0.02 | $ 0.44 | $ 0.29 | § 0.07 | $ 0.83] $ 0.08 | $ 8.24
2 |04 Fuel Injectors $ 620($ 573|$ 24.10|$ 36.03] $ 0.32 | $ 3.39 | $ 3.65$ 1.59 | $ 8.9418% 0.07 | $ 45.04
3 |06 Pressure Regulators $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
4 |07__Fuel Injection Pumps $ - s $ - s $ - s $ - s $ - Is $ -
5 |65__Adaptors $ - s $ - Is $ - Is $ - s $ - 1s $ =
6 |70 Pipes, Hoses: Low Pressure, High Pressure $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
7 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
8 [80_Bolting $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
9 |85_Sealing Elements $ - 13 $ - 13 $ - | $ - | $ k) $ -
10 |90 Bearing Elements $ - 13 $ - 13 $ - | $ - | $ k) $ -
11 [95_Tools $ - Is $ - s $ - s $ - s $ - 1s $ =
12 [99_Miscellaneous $ - 13 $ - 13 $ - | $ - | $ e k) $ -
13 |00__Engine Assembly $ 012[{$ 120($ 083|$ 215]$ - | - 18 - 13 - 18 - 13 $ 2.15
SUB-SUBSYSTEM ROLL-UP $ 816|$ 9.17|$ 2818 ($ 4551|$ 034|% 383($ 394($ 166|$ 9.77 | $ 015 | $ 55.43

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
3.0L V6, DOHC, NA, PFI

= .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;:tn -
£ ‘% S Subsysiem eserpton Material | Labor Burden (Corr?::rtlem/ Endltem | gaga Profit|EpaT-R8D| Somboren | (c: Cf Stn=m A oly Cost
(_.% Assembly) Scrap Assembly) Assembly) Impact to OEM
0111 Fuel Induction Subsystem
1 |01 Fuel Rails $ 9.32|$ (0.43) 0.79 | $ 9.68 ] $ 003($ 058|$% 039($ 0108 1.09 ]| $ (0.00)| $ 10.77
2 |04 Fuel Injectors $ 256($ 0.16 (0.22)| $ 2.50 | $ 0.10 [ § 1.08 | $ 11218 032§ 2.61] % (0.02)| $ 5.10
3 |06 Pressure Regulators $ - |$ - |$ $ - |$ $ - |$ $ - 13 $ -
4 |07 Fuel Injection Pumps $ 1699 ($ 8.01 24.95 | $ 49.94] $ 0.68 | $ 5.88 | $ 597 | $ 232 | $ 14.84 | $ 0.11 [ $ 64.90
5 |65__Adaptors $ - s - 18 $ - s $ - Is $ - 1s $ e
6 70 Pipes, Hoses: Low Pressure, High Pressure $ 039|$%$ 034 0.71 | $ 1441$ 000|$ 009|$ 0.06($ 0.01($ 0.16 | $ 0.01 | $ 1.61
7 |75 Brackets $ - s - s $ - s $ - s $ - Is $ -
8 [80_Bolting $ - 1s - s $ - 1s $ - 1s $ - 1s $ B
9 |85_Sealing Elements $ - | - | $ - | $ - | $ L k) $ =
10 |90 Bearing Elements $ - | - | $ - | $ - | $ L k) $ =
11 [95_Tools $ - Is - 18 $ - Is $ - Is $ - 1s $ =
12 [99_Miscellaneous $ - | - | $ - | $ - | $ L k) $ =
13 |00__Engine Assembly $ 0.09[$ 1.20 1.08|$ 238]$ - | $ - 13 $ - 13 $ 2.38
SUB-SUBSYSTEM ROLL-UP $ 2935($ 9.28 2731 | $ 6594|$% 081|$% 762($ 753($ 275|$ 1871 $ 0.10 | $ 84.76

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng com';(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen [ASsermbly Cost

_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM

@»

0112 Exhaust Subsystem
1 |01 Exhaust Manifold $ 29.60 (S 330 |$ 11.02|$ 43.92] $ 3.70 [ $ 3.08 | $ 2.84 [ $ 118 | $ 10.81 1 $ 0.06 | $ 54.80
2 |04 Collect Piges $ 2463($ 821|$ 2189|$ 54.73 | $ 0.27 | $ 3.56 | $ 3.28 [ $ 137 | $ 8.48 ] $ 0.20 | $ 63.41
3 |05 Catal_yis $ 6473 ($ 1295|$ 51.78|$ 129.45 | $ 691($ 882|$ 8.14 [ $ 3.39 | $ 27.26 | $ 0.20 | $ 156.91
4 |06 _Particle Filters $ - 1s - 1s - Is - s - [s - 1s - [s - |s - 1s - 1s =
5 07 Silencers (Mufflers) $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
6 |08 Oxygen Sensors $ 1162 ($ 232 | $ 9.30 [ § 23.25]1 $ 0.16 [ $ 1.63 | $ 1.86 | $ 0.93 | $ 4.58 | $ 0.10 | $ 27.93
7 |65_Adapters $ - 18 - s - 13 - 1s - 18 - s - 18 - |s - 1s - 13 2
8 |70 Pipes, Hoses: Low Pressure, High Pressure $ - $ - $ - $ - $ - $ - $ - $ = $ = $ = $ =
9 |75 Brackets $ 1.21 | $ 0.24 | $ 0.97 | $ 2421 $ 0.01($ 0.16 | $ 0.15 [ § 0.06 | $ 0.38 ] $ 0.03 | $ 2.83
10 [80_Bolting $ - 1s - 1s - Is - s - [s - 1s - [s - |s - 1s - s -
11 |85 Sealing Elements $ - |$s - 1S - s - 18 - 1$ - s - s - |s - 18 - s =
12 |90 Bearing Elements $ - |$s - 1S - s - 18 - 1$ - s - s - s - 18 - s =
13 [95_Tools $ - 18 - |s - 13 - 1s - 18 - |s - 18 - |s - 1s - 13 2
14 |99 Miscellaneous $ - |$s - 1S - s - 18 - 1$ - s - s - s - 18 - s =
15 |00 Engine and Vehicle Assembly $ 1280($ 4.81|$ 3.18|$ 20.79| $ - $ - $ - $ = $ = $ - $ 20.79
SUB-SUBSYSTEM ROLL-UP $144.60 ($ 3184 ($ 98.14 | $ 27457 |$ 11.06 |$ 1724 |$ 1627 |$ 6.94 | $ 5151 | $ 0.59 | $ 326.67

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI
= .
c i% o e Man:;:::at:mng e To‘a(l:z\)llsatrkup pa.crl?:]ling COngtnem /
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-Ran| Gompore™ | (c Cf anen |Assembly Cost
§ Assembly) Scrap Assembly) | T o mply) |!mPact to OEM
0112 Exhaust Subsystem
1 |01 Exhaust Manifold $ 6.09 | $ 6.09|$ 18.26 |$ 30.43] $ 0.15 [ $ 1.98 | $ 1.83 | $ 0.76 | $ 4721 % 0.12 | $ 35.27
2 |04 Collector Piges $ 3078 ($ 1026 |$ 27.36|$ 68.41] $ 034($ 445|8 410 | $ 1711 $ 10.60 | $ 0.20 | $ 79.21
3 |05 Catal_yis $ 6598($ 13.20|$ 5278|$ 131.95] $ 6.80|$% 897|$ 8.28 | § 3.45| $ 27.51] $ 0.40 | $ 159.86
4 |06 _Particle Filters $ - 1s $ - 1s $ - 1s - 1s - Is $ - 1s $ B
5 07 Silencers (Mufflers) $ - s $ - s $ - [s - s - Is $ - Is $ -
6 |08 Oxygen Sensors $ 2325($ 4.65|$% 18.60]|S$ 46.50 | $ 033 [ $ 3.25 | $ 3.72 | $ 1.86 | $ 9.16 | $ 0.20 | $ 55.86
7 |65_Adapters $ - Is $ - s $ - [s -1 - |s $ - 1s $ =
8 |70 Pipes, Hoses: Low Pressure, High Pressure $ - |$ $ - |$ $ - |$ - $ - |$ $ - 13 $ -
9 |75__Brackets $ - s $ - s $ - [s - 1s - |s $ - Is $ -
10 [80_Bolting $ - 1s $ - 1s $ - 1s - 1s - [s $ - 1s $ B
11 |85 Sealing Elements $ 1.19 | § 0.24 | $ 0.96 | $ 239] $ 0.01($ 0.16 | $ 0.14 [ $ 0.06 | $ 0.37 ] $ 0.06 | $ 2.82
12 |90 Bearing Elements $ - 13 $ - 13 $ - | - s - | $ e k) $ -
13 [95_Tools $ - Is $ - s $ - [s -1 - |s $ - 1s $ =
14 [99_Miscellaneous $ - 13 $ - 13 $ - | - s - | $ e k) $ -
15 |00 Engine and Vehicle Assembly $ 808|$ 9.03[$ 385|$ 20.95] $ - |$ - $ - |$ $ - 13 $ 20.95
SUB-SUBSYSTEM ROLL-UP $13537 [ $ 43.46 [ $121.81 | $ 30063|$ 763|% 1881 |% 1808 |$ 7.84|$ 52.36 | $ 0.98 | $ 353.97

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION

3.0L V6, DOHC, NA, PFI

= .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;:tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-RaD| Gombore™ | (c Cf anen |Assembly Cost
4 Assembly) Scrap Assembly) Assembly) |mPact to OEM
%]
0112 Exhaust Subsystem
1 |01 Exhaust Manifold $ 2352|$% (2.79)]$ (7.24)] $ 13491 $ 3.55 [ $ 110 | $ 1.02|$ 042([$ 6.09 ] $ (0.06)| $ 19.53
2 |04 Collector Piges $ (6.16)]$ (2.05)]$ (5.47)] $ (13.68)] $ (0.07)|$ (0.89)|$ (0.82)|$ (0.34)[$ (2.12)] $ $ (15.80)
3 |05 Catal_yis $ (1.25)]$ (0.25)]$ (1.00)| $ (250)]$ 0.11]|$ (0.15])$ (0.14)] $ (0.06)| $ (0.25)] $ (0.20)| $ (2.95)|
4 |06 _Particle Filters $ - 1s $ - 1s $ - 1s - 1s - Is $ - 1s $ B
5 07 Silencers (Mufflers) $ - s $ - s $ - [s - |3 - Is $ - Is $ -
6 |08 Oxygen Sensors $ (11.62)|$ (2.32)] $ (9.30)] $ (23251 $ (0.16)]$ (1.63)|$ (1.86)| $ (0.93)[ $ (4.58)] $ (0.10)| $ (27.93)
7 |65_Adapters $ - s $ - s $ - [s -1 - |3 $ - 1s $ e
8 |70 Pipes, Hoses: Low Pressure, High Pressure $ - |$ $ - |$ $ - |$ - $ - |$ $ - 13 $ -
9 |75 Brackets $ 12118 024 (S 0.97 | § 2.42] $ 001($ 0168 015($ 0.06|$ 0.38] $ 0.03 | $ 2.83
10 [80_Bolting $ - 1s $ - 1s $ - 1s - 1s - Is $ - 1s $ B
11 |85_Sealing Elements $ _(1.19)[$ (024)]$ (0.96)| $ (23918 (0.0N]$ (0.16)[$ (0.14)|$ (0.06) $ (0.37)) $ (0.06)| $ (2.82)
12 |90 Bearing Elements $ - | $ - | $ - | - |s - | $ L k) $ =
13 [95_Tools $ - Is $ - s $ - [s -1 - |s $ - 1s $ e
14 [99_Miscellaneous $ - | $ - | $ - | - |s - | $ L k) $ =
15 |00 Engine and Vehicle Assembly $ 472]|$ (421)|$ (067)|$ (0.16)] $ - | $ - $ - | $ $ o K $ (0.16)
SUB-SUBSYSTEM ROLL-UP $ 9.22|$ (11.62)| $ (23.67)[ $ (26.06)] $ 3.43|$% (1.57)[$ (1.80)[$ (0.91)| $ (0.85)] $ (0.39) $ (27.30)

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2 § SubrSubsystem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endltem | ooen profit |EpaT-RaD| (SR | (¢ COStn:m Assembly Cost

_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM

@»

0113 Lubrication Subsystem
1 |01 Qil Pans (Oil Sump) $ 231 ($ 1.13 1.72 | $ 515] $ 0.03 | 0.33 031§ 0.13 | $ 0.80 | $ 0.09 | $ 6.04
2 [02__Oil Pumps $ - [s - - s - Is - [s - - 1s - Is - 1s - 1s =
3 05 Pressure Regulators $ - $ - - $ - $ - $ - = $ = $ = $ = $ =
4 |06 Qil Filter $ 293 | $ 2.23 461 (% 9.77] $ 0.09 | $ 1.35 1.14 | § 0.36 | $ 2941 % 0.16 | $ 12.87
5 |65 _Adapter for Oil Filters $ - 1s - - s - Is - [s - - 1s - Is - 1s - s -
6 70 ELﬁsF;r::sszrs;suc“m AR D R, Gl R, RIED Fiseshe; $ 1.69($ 1.61 3.79 | $ 7.09|$ 002|$ 047 031|$ - |[$ 0.81]s$ 0.08 | $ 7.98
7 |75 Brackets $ - s - - |s - 1s - s - - ls - Is - 1Is - |3 -
8 [80_Boltings & Clamps $ - [s - - s - Is - [s - - 1s - Is - 1s - 1s =
9 |85 Sealing Elements: Oil Pan Gasket,... $ - $ - - $ - $ - $ - - $ = $ = $ = $ =
10 |90 Bearing Elements $ - |$s = - 1S - |3 - 1$ E - s - |s - 18 - s =
11 [95_Tools $ - 18 - - 13 - 1s I - 18 - |s - 1s - 13 -
12 |99 Miscellaneous $ 375|$ = - 1S 3751 % - |$ = - |$ - s - 18 - |3 3.75
13 |00 Engine & Vehicle Assembly $ 1.23($ 146 2.63($ 532] % - $ - - $ - $ = $ - $ 5.32
SUB-SUBSYSTEM ROLL-UP $ 1191 ($ 6.43 1274 | $ 31.08|$ 0.14|$ 215 176 |$ 049 |$ 455]$% 033 |$% 35.96

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI

£ )
c ?} o el Man:;:::at::ring e To‘a(l:z\)llsatrkup pa.crl?:]ling COngtnem /
213 S Subsysiem eserpton Material | Labor | Burden (Corr?::rtlem/ Endlem | soen | promt |EDaT-Ran| Gomborent | (c c:> anen |Assembly Cost

8 Assembly) Scrap Assembly) | Ty o mply) |ImPact to OEM

%]

0113 Lubrication Subsystem
1 |01 Qil Pans (Oil Sump) $ 1353 ($ 287 |$ 18.14|$ 34.54] $ 0.18 [ § 235 | $ 214 | $ 0.87 | $ 5.54]$% 0.32 | $ 40.39
2 |02_Oil Pumps $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
3 05 Pressure Regulators $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
4 |06 _Oil Filter $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
5 |65__Adapter for Oil Filters $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
6 70 ELﬁsF;r::sszrs;Suction Pipe for Oil Pump, Oil Return, High Pressure, $ _ s s _ s s _ s s 5 s s 5 s s 5
7 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
8 [80_Boltings & Clamps $ - 13 $ - | $ - | $ - | $ k) $ -
9 |85 _Sealing Elements: Oil Pan Gasket,... $ - 13 $ - | $ - | $ - | $ k) $ -
10 |90_ Bearing Elements $ - 13 $ - | $ - | $ - | $ e k) $ -
11 [95_Tools $ - Is $ - s $ - s $ - s $ - 1s $ =
12 [99_Miscellaneous $ - 13 $ - | $ - | $ - | $ e k) $ -
13 |00__Engine & Vehicle Assembly $ 124(s $ - | 12419 - | $ - 13 $ - 13 $ 1.24
SUB-SUBSYSTEM ROLL-UP $ 1477 |$ 287 |$% 1814 ($ 3577|$ 018|$% 235($ 214($ 087 |$ 554 |9% 032|$ 41.63
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION

3.0L V6, DOHC, NA, PFI

£ .
i § - Manufacturing Mam};};:’ g Markup Tota(l: :\)IlsatrKUP Pa:;;zling Com’;:tnent/
£ ‘% S Subsysiem eserpton Material | Labor Burden (Corr?::rtlem/ Endltem | gaga Profit|EpaT-R8D| Somboren | (c: CfSt-=--- A oly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM|
%]
0113 Lubrication Subsystem
1 o1 Oil Pans (Oil Sump) $ (11.23)|$ (1.74)| $ (16.42)| $ (29.38)] $ (0.15)]$ (2.01)|$ (1.83)|$ (0.74)|$ 4.74)] $ (0.23)| $ (34.35)
2 |02_Oil Pumps $ - 1s $ - 1s $ - Is $ - 1s $ - Is $ B
3 05 Pressure Regulators $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
4 |06 Qil Filter $ 293 | $ 2.23 | $ 4.61|$ 9.771 $ 0.09 | $ 135 | $ 1.14 | $ 0.36 [ $ 2.9418% 0.16 [ $ 12.87
5 |65__Adapter for Oil Filters $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
6 70 Eﬁi;r:‘s’:z:_s"ctm" Pipe for Oil Pump, Oil Return, High Pressure, | o oo |¢  161|5 370(s 700|s o002|$s o047|$ 031]s $ 081 ]s 0.08 s 7.98
7 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
8 [80_Boltings & Clamps $ - | $ - | $ - | $ - | $ L k) $ =
9 |85 _Sealing Elements: Oil Pan Gasket,... $ - | $ - | $ - | $ - | $ L k) $ =
10 |90_ Bearing Elements $ - | $ - | $ - | $ - | $ L k) $ =
11 [95_Tools $ - Is $ - s $ - s $ - s $ - 1s $ e
12 [99_Miscellaneous $ 375[$ $ - | 375]$ - | $ - | $ L k) $ 3.75
13 |00__Engine & Vehicle Assembly $_(000)$ 1463 263[$ 4.08]$ - | $ - | $ L k) $ 4.08
SUB-SUBSYSTEM ROLL-UP $ (2.86)|$ 356 (% (5.40)$ (4.69)] $ (0.04)]$ (0.20)[ $ (0.38)[ $ (0.38)| $ (0.99)] $ 0.02 | $ (5.66)
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APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

CASE STUDY #0102

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen [ASsembly Cost

_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM

@»

0114 Cooling Subsystem
1 |01 Water Pumps $ 1515($ 1.78 | $ 3.51 [ $ 20.43 ] $ 0.19 [ § 1.88 | $ 214 | $ 1.06 | $ 526 $ 0.06 | $ 25.76
2 |02__Thermostat Housing $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
3 |04 _Heat Exchangers $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
4 05 Pressure Regulators $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
5 |06 Expansion Tanks $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
6 |65_Adapters $ - 18 - s - 1$ - 1s - 18 - s - 18 - |s - 1s - 13 -
7 |70__Pipes, Hoses, Ducting $ 260[$ 257|$ 354[s 871]$ o002[$ o052[$ o035]s - [s 0.89 | $ 0.04 [ $ 9.64
8 |75 Brackets $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
9 [80_ Boltings & Clamps $ - 1s - 1s - Is - s - [s - 1s - [s - |s - 1s - 1s =
10 |85 Sealing Elements $ - |$s - s - s - 18 - 1$ - s - 1s - s - 18 - s =
11 |90 Bearing Elements $ - |$s - 1S - s - 18 - 1$ - s - s - |s - 18 - s =
12 [95_Tools $ - 18 - |s - 13 - 1s - 18 - |s - 18 - |s - 1s - 13 -
13 |99 Miscellaneous $ - |$s - 1S - s - 18 - 1$ - s - s - |s - 18 - s =
14 |00 Engine and Vehicle Assembly $ 074($ 1.94|$ 350|$ 6.19] $ - $ - $ - $ = $ = $ - $ 6.19
SUB-SUBSYSTEM ROLL-UP $ 1849 ($ 6.29($ 1055 ($ 3533|$ 020|$ 240|$ 248|$% 1.06|$ 6.15] $ 011 | $ 41.59
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI
= .
i § - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
213 S Subsysiem eserpton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-Ran| Gompore™ | (c Cf anen |Assembly Cost
4 Assembly) Scrap Assembly) | 0 embly) |!mPact to OEM
%]
0114 Cooling Subsystem
1 [o1  water Pumps $ - s $ - s $ - [s - |3 - Is $ - Is $ -
2 |02_Thermostat Housing $ - s $ - s $ - [s - s - Is $ - Is $ -
3 |04 _Heat Exchangers $ - s $ - s $ - [s - s - Is $ - Is $ -
4 o5 Pressure Regulators $ - |$ $ - |$ $ - |$ - $ - |$ $ - 13 $ -
5 |06 Expansion Tanks $ - s $ - s $ - [s - s - Is $ - Is $ -
6 |65_Adapters $ - s $ - Is $ - [s -1 - |s $ - 1s $ =
7 |70__Pipes, Hoses, Ducting $ - s $ - s $ - [s - s - Is $ - Is $ -
8 |75 Brackets $ - s $ - s $ - [s - s - Is $ - Is $ -
9 [80_Boltings & Clamps $ - 13 $ - 13 $ - 13 - 18 - | $ k) $ -
10 |85_Sealing Elements $ - 13 $ - 13 $ - 13 - 18 - | $ k) $ -
11 |90 Bearing Elements $ - 13 $ - 13 $ - 13 - 18 - | $ e k) $ -
12 [95_Tools $ - s $ - s $ - [s -1 - |s $ - 1s $ =
13 [99_Miscellaneous $ - 13 $ - 13 $ - 13 - 18 - 13 $ e k) $ -
14 |00__Engine and Vehicle Assembly $ - 13 $ - 13 $ - 13 - 18 - | $ e k) $ -
SUB-SUBSYSTEM ROLL-UP $ $ - $ $ - $ $ - $ $ - $ $ - $
File: Subsystem CMAT, CS0102, RPT2-032510.xls Author: G. Kolwich
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APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
3.0L V6, DOHC, NA, PFI

= .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng coml;:tn -
2 § SubrSubsystem Deseripton Material Labor Burden (Corr?:::len!/ End Item SG&A Profit |ED&T-R&D (Component/ (Cc Cf stm“ A bly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM
%)
0114 Cooling Subsystem
1 |01 Water Pumps $ 1515($ 1.78 | $ 3.51($ 20.43 ] $ 0.19 [ § 1.88 | $ 214 | $ 1.06 | $ 5.26 ] $ 0.06 | $ 25.76
2 |02_Thermostat Housing $ - s $ - s $ - [s - s - Is $ - Is $ -
3 |04 _Heat Exchangers $ - s $ - s $ - [s - |3 - Is $ - Is $ -
4 o5 Pressure Regulators $ - |$ $ - |$ $ - |$ - $ - |$ $ - 13 $ -
5 |06 Expansion Tanks $ - s $ - s $ - [s - |3 - Is $ - Is $ -
6 |65_Adapters $ - s $ - s $ - [s -1 - |s $ - 1s $ e
7 |70 PiBeS, Hoses, Ducting $ 260($ 2.57 | $ 3.54 | $ 87118 0.02 | $ 0.52 | $ 035 $ $ 0.89 ] $ 0.04 | $ 9.64
8 |75 Brackets $ - s $ - s $ - [s - s - Is $ - Is $ -
9 [80_Boltings & Clamps $ - | $ - | $ - | - |s - | $ L k) $ =
10 |85_Sealing Elements $ - | $ - | $ - | - s - | $ L k) $ =
11 |90 Bearing Elements $ - | $ - | $ - | - |s - | $ L k) $ =
12 [95_Tools $ - Is $ - s $ - [s -1 - |s $ - 1s $ e
13 [99_Miscellaneous $ - | $ - | $ - | - |s - | $ L k) $ =
14 |00__Engine and Vehicle Assembly $ 074(8$ 194($ 3508 6.19]$ - | - 18 - 13 $ - 13 $ 6.19
SUB-SUBSYSTEM ROLL-UP $ 1849 ($ 6.29($ 1055 ($ 3533|$ 020|$ 240|$ 248 |$% 1.06|$ 6.15] $ 011 | $ 41.59

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

SYSTEM & SUBSYSTEM DESCRIPTION

NEW TECHNOLOGY PACKAGE COST INFORMATION
2.0L 14, DOHC, Turbo DI

é Manufacturing Total : Mariup Total Markup Total_ Net
5 E’ Sub-Subsystem Description Manuézt;tturlng Cost Paz(:sgtlng Component/
£l 3 ’ i Material | Labor | Burden | (Component/ | Endltem | gopp | pn epar Ran| SomPORen | (Componeny [ASSemOlY Cos)
9 Assembly) Scrap Assembly) Assembly) Impact to OEM
%]
0115 Induction Air Charging Subsystem
1 |01 Turbo Chargers (Assemblies) $ 5392($ 29.21|$ 39.70|$ 122.82] $ 708 ($ 16.00)|$ 17.15[$ 6.73 | $ 46.96 | $ 0.12 | $ 169.89
2 |05 Heat Exchﬂer $ 8.16 [ $ 3.36 | $ 6.65 | $ 18.17 1 $ 0.09 | $ 1.09 | $ 1.09 | $ 0.36 | $ 2.63]$ 0.11 | $ 20.92
3 |70 Piges, Hoses, Ducliﬂ $ 2760($ 9.09|$ 11.44|$ 48.14] $ 0.14 [ $ 2.89 | $ 1.93 | § 0.48 | $ 544 1% 0.35 | $ 53.93
4 |75 Brackets $ 1.07 | $ 0.15 | $ 0.39 [ § 1.611$ 0.00 | $ 0.10 | $ 0.06 | $ = $ 017 ] $ 0.06 | $ 1.83
5 [80_ Boltings, Clamps, Misc Fastening $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
6 IQQ Miscellaneous $ 6.27 [ $ 0.34 | $ 0.48 | $ 7.09] $ 0.04 | $ 0.54 | $ 0.48 | 0.18 | $ 1.24] $ 0.13 | $ 8.45
7 IOO Engine & Vehicle Assembly $ 114($ 981|$ 1472]|$ 25.67] $ - $ - $ - $ = $ = $ - $ 25.67
SUB-SUBSYSTEM ROLL-UP $ 98.15($ 51.97 ($ 73.38($ 22350|$ 7.36|% 2061|%$ 2071 |$ 7.75|$ 56.44 | $ 0.76 | $ 280.70

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
3.0L V6, DOHC, NA, PFI

£ )

. ’;z’ - Manufacturing o :;:t:(:, g Markup Tota(l: :\)n:trKUP Pa-crgzling Com';(e’tn -

2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c c:> anen |Assembly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM
@

0115 Induction Air Charging Subsystem

1 |01 Turbo Chargers (Assemblies) $ - |$ $ - |$ $ - |$ - $ - |$ $ - 13 $ -

2 |05 _Heat Exchanger $ - s $ - s $ - [s - s - Is $ - Is $ -

3 |70__Pipes, Hoses, Ducting $ - s $ - s $ - [s - s - Is $ - Is $ -

4 |75__Brackets $ - s $ - s $ - Is -1s - 1s $ - Is $ -

5 [80_ Boltings, Clamps, Misc Fastening $ - s $ - s $ - [s - s - Is $ - Is $ -

6 [99_ Miscellaneous $ - 13 $ - 13 $ - 13 - 18 - | $ k) $ -

7 |00__Engine & Vehicle Assembly $ - 13 $ - 13 $ - 13 - s - | $ k) $ -

SUB-SUBSYSTEM ROLL-UP $ $ - $ $ - $ $ - $ $ - $ $ - $

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
3.0L V6, DOHC, NA, PFI

E Manufacturing Total Markup Total Mark Total N
£ _% - o Manufacturing otacosatr up Packaging Comp(e)tnen(/
S s ub-Subsystem Description et Labor burdon (Co:::;em/ Endtem | saen S (Component/ " COStm“ A bly Cost
_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM
@
0115 Induction Air Charging Subsystem
1 |01 Turbo Chargers (Assemblies) $ 5392($ 29.21|$ 3970 | $ 12282]$ 708|$ 16.00|$ 17.15[$ 6.73|$ 46.96 | $ 0.12 [ $ 169.89
2 105 Heat Exchanger $ B816($ 336|$ 665|$ 18.171$ 009 ($ 1.09|$ 1.09|$ 036 $ 2.63]$ 0.11 [ $ 20.92
3 |70 Pipes, Hoses, Ducting $ 2760($ 9.09|$ 11.44]|$ 48141$ 0.14|$ 289($ 193 |$ 048 (S 54418% 0.35 [ $ 53.93
4 |75_ Brackets $ 107($ 015|$ 039]$ 161]$ 000|$ 0.10[($ 0.06($ $ 017 ] $ 0.06 | $ 1.83
5 [80_ Boltings, Clamps, Misc Fastening $ - s $ - s $ - s $ - s $ - Is $ -
6 I99 Miscellaneous $ 627($ 034|$ 048]|$ 7.09]$ 004|$ 054[($ 048|$ 0.18|$ 1.24] $ 0.13 [ $ 8.45
7 IOO Engine & Vehicle Assembly $ 114|$ 981|$ 1472 |$ 25.67 | $ - $ $ - $ $ - $ $ 25.67
SUB-SUBSYSTEM ROLL-UP $ 9815 (% 5197 |$ 73.38|$ 22350|$ 7.36|$% 2061|$ 2071 ($ 7.75|$ 56.44 | $ 0.76 | $  280.70

File: Subsystem CMAT, CS0102, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

CASE STUDY #0102

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI
£ )
. ’;2) - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen [ASsembly Cost
_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM
%]
0117 Breather Subsystem
1 |02 OiI/Awator $ 710 [ $ 142 | $ 5.68 | $ 14191 $ 0.05 | $ 0.96 | $ 0.64 | $ 0.16 | $ 1811 $ 0.05 | $ 16.05
2 03 _Valves $ $ $ $ $ $ $ $ $ $ $
3 165 Adapters $ $ $ $ $ $ $ $ $ $ $
4 |70 Piges, Hoses, Ducting $ 2.00 [ $ 0.40 | $ 1.60 | $ 3.99] $ 0.01($ 0.27 | $ 0.18 [ § 0.05 | $ 0.51]$ $ 4.50
5 |75 Brackets $ $ $ $ $ $ $ $ $ $ $
6 [80_Boltings $ $ $ $ $ $ $ $ $ $ $
7 |85_Sealing Elements $ $ $ $ $ $ $ $ $ $ $
8 |90 Bearing Elements $ $ $ $ $ $ $ $ $ $ $
9 195 Tools $ $ $ $ $ $ $ $ $ $ $
10 |99 Miscellaneous $ $ $ $ $ $ $ $ $ $ $
11 |00 Engine and Vehicle Assembly $ 005($ 060|$ 0.11]$ 0.76 | $ $ $ $ $ $ $ 0.76
SUB-SUBSYSTEM ROLL-UP $ 9.14($ 242($ 738($ 18.94|$ 0.06($ 1.23($ 082($ 0.21($ 2321$% 0.05| $ 21.31
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:;;;:ng coml;(e’tn -
£ § S Subsysiem Deserpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c cfStn:m Assembly Cost

4 Assembly) Scrap Assembly) | ) bly) |ImPact to OEM

@

0117 Breather Subsystem
1 |02 OiI/Awator $ 0.67 | $ 0.13 [ § 0.53 | 1.33]$ 0.00 | $ 0.09 | $ 0.06 | $ 0.02 | $ 0.17 ] $ 0.02 [ $ 1.52
2 |03 Valves $ - | $ - | $ - | $ - | $ k) $ =
3 |65_Adapters $ 050[8$ $ - Is 050]8 - [s $ - 1s $ - 1s $ 0.50
4 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
5 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
6 [80_Boltings $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
7 |85_Sealing Elements $ - s $ - s $ - s $ - s $ - Is $ -
8 |90 Bearing Elements $ - s $ - s $ - s $ - s $ - Is $ -
9 [95_Tools $ - | $ - | $ - | $ - | $ k) $ =
10 [99_Miscellaneous $ - 13 $ - 13 $ - 13 $ - 13 $ - 13 $ -
11 |00__Engine and Vehicle Assembly $ 005[$ 030[$ 005|8 040]$ - 13 $ - 13 $ - 13 $ 0.40
SUB-SUBSYSTEM ROLL-UP $ 121($ 043 ($ 059($ 223|$ 000|$ 009|$ 006|$%$ 0.02|$ 0.17] $ 0.02 | $ 2.42
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
3.0L V6, DOHC, NA, PFI

= .

i ’;5’ - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;:tn -

£ C% SubrSubsystem Bescription Material Labor Burden (CO::::IEM/ End Item SG&A Profit |ED&T-R&D (Componenty (C COStn:m A bly Cost
_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM
%]

0117 Breather Subsystem

1 |02 OiI/Awator $ 6.43 [ $ 1.29 | $ 514 [ $ 12.86 ] $ 004($ 087|$ 058($ 015|$ 1.64]$ 0.03 | $ 14.53

2 |03 Valves $ - s $ - s $ - s $ - s $ - 1s $ e

3 |65_Adapters $ _ (0.50)[$ $ - Is 050 - |$ $ - Is $ - 1s $ (0.50)

4 [70_Pipes, Hoses, Ducting $ 200[$ 040]$ 1.60]S 399[$ 001[$ o027[$ 0.18][$ 005[$ 0.51]$ S 4.50

5 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -

6 [80_Boltings $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B

7 |85_Sealing Elements $ - 13 $ - 13 $ - 13 $ - 13 $ L k) $ =

8 |90 Bearing Elements $ - 13 $ - 13 $ - 13 $ - 13 $ L k) $ =

9 [95_Tools $ - s $ - Is $ - s $ - Is $ - 1s $ e

10 [99_Miscellaneous $ - 13 $ - 13 $ - 13 $ - 13 $ - 13 $ =

11 |00 Engine and Vehicle Assembly $ - |$ 030]|$ 005($ 0.36 ] $ - |$ $ - |$ $ - 13 $ 0.36

SUB-SUBSYSTEM ROLL-UP $ 793($ 199($ 6.80($ 16.71|$ 0.06($ 1.14($ 076($ 0.19($ 2.15]$ 0.03 | $ 18.89
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI
£ )
c 2’ o e Mam;:::at:mng e To*a::z‘)ﬂ:trkup pa.crl?:;ling Com’;ztnem /
2 § SubrSubsystem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endltem | ooen profit |EpaT-RaD| (SR | (¢ COStn:m Assembly Cost
_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM
@»
0160 Engine Management, Engine Electronic, and Electrical Subsystems
1 o1 Spark Plugs, Glow Plugs $ 270|$ 054|$ 216]|$ 5411$ 003|$ 042|$ 038($ 0.16($ 0.99 | $ $ 6.40
2 I02 Engine Management Systems, Engine Electronic Systems $ 16.06|$ 3.21|$ 1285|$ 3212]$ 028|$ 280|$ 3.20($ 1.60($ 7.88]$% $ 40.00
3 I03 Engine Electrical Systems (including Wiring Harnesses, Earth Straps, | $ 32.50 [$ 17.04|$ 23.06 [$ 7260]$ 031|$ 489|$ 388|$ 135($ 1043 ] $ 0.07 | $ 83.11
4 |65_Adapters $ $ $ $ $ $ $ $ $ $ $
5 |70__Pipes, Hoses, Ducting $ $ $ $ $ $ $ $ $ $ $
6 |75 Brackets $ $ $ $ $ $ $ $ $ $ $
7 [80_Boltings $ $ $ $ $ $ $ $ $ $ $
8 |85_Sealing Elements $ $ $ $ $ $ $ $ $ $ $
9 |90 Bearing Elements $ $ $ $ $ $ $ $ $ $ $
10 [95_Tools $ $ $ $ $ $ $ $ $ $ $
11 |99 Miscellaneous $ $ $ $ $ $ $ $ $ $ $
12 |00 Engine and Vehicle Assembly $ 010($ 1.20|$ 083]|$ 213] $ $ $ $ $ $ $ 2.13
SUB-SUBSYSTEM ROLL-UP $ 5136 [$ 22.00 ($ 38.90 | $ 11226 |$ 062 ($ 811 ($ 747($ 311 ($ 1930 | $ 0.07 | $ 131.64
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:;;;:ng coml;(e’tn -
£ § S Subsysiem Deserpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c c:> anen |Assembly Cost

8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM

%]

0160 Engine Management, Engine Electronic, and E
1 |01 Spark Plugsl Glow Plugs $ 254 ($ 051|$ 2.03 [ $ 5.07] $ 003($ 039]$ 036($ 015|$ 0.93]$ $ 6.00
2 |02_Engine Management Systems, Engine Electronic Systems $ - 13 $ - 13 $ - 13 $ - | $ k) $ =
3 I03 Engine Electrical Systems (including Wiring Harnesses, Earth Straps, | $ 37.57 [$ 19.84|% 29.87($ 87.28]$ 039|$% 595|$% 4.80($ 1.70($ 12.84 | $ 0.07 | $ 100.19
4 |65_Adapters $ - Is $ - s $ - Is $ - s $ - 1s $ =
5 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
6 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
7 [80_Boltings $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
8 |85_Sealing Elements $ - s $ - s $ - s $ - s $ - Is $ -
9 |90 Bearing Elements $ - s $ - s $ - s $ - s $ - Is $ -
10 [95_Tools $ - Is $ - s $ - s $ - s $ - 1s $ =
11 [99_Miscellaneous $ - 13 $ - 13 $ - 13 $ - | $ e k) $ -
12 |00 Engine and Vehicle Assembly $ 010|$ 287($ 091][$ 3.88]$% - |$ $ - |$ $ - 13 $ 3.88
SUB-SUBSYSTEM ROLL-UP $ 4021 ($ 2322 ($ 3281 ($ 96.24|$ 042|$ 634|$ 516|$ 1.85|$ 13.77 | $ 0.07 | $ 110.07
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

2.0L 14, DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION

3.0L V6, DOHC, NA, PFI

= .

i ’;5’ - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;:tn -

£ C% SubrSubsystem Bescription Material Labor Burden (CO::::IEM/ End Item SG&A Profit |ED&T-R&D (Componenty (c c:’Stn:m A bly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM
@»

0160 Engine Management, Engine Electronic, and E

1 |01 SEark Plugsl Glow Plugs $ - $ - $ 0.14 [ $ 0.34] $ 000($ 0.03|$ 002($ 0.01]|$ 0.06 | $ $ 0.40

2 |02 Engine Management Systems, Engine Electronic Systems $ o $ - $ 1285|$ 3212]$ 028|$% 280|$ 320($ 1.60($ 7.88]$% $ 40.00

3 |03 Engine Electrical Systems (including Wiring Harnesses, Earth Straps, 0] $ - $ - $ (6.81)] $ (14.68)] $ (0.08)]$ (1.06)]$ (0.92)|$ (0.36)[ $ (2.41)] $ 0.01|$ (17.08)

4 |65_Adapters $ - 1s $ - [s $ - [$ - 1s - [s $ - 13 $ =

5 |70__Pipes, Hoses, Ducting $ - s $ - s $ - [s - |3 - Is $ - Is $ -

6 |75 Brackets $ - s $ - s $ - [s - s - Is $ - Is $ -

7 [80_Boltings $ - 1s $ - 1s $ - 1s - 1s - Is $ - 1s $ B

8 |85_Sealing Elements $ - 13 $ - 13 $ - 13 - 18 - | $ L k) $ =

9 |90 Bearing Elements $ - 13 $ - 13 $ - 13 - 18 - | $ L k) $ =

10 [95_Tools $ - 1s $ - 1s $ - [$ - 1s - (s $ - 13 $ =

11 [99_Miscellaneous $ - 13 $ - 13 $ - 13 - 18 - | $ L k) $ =

12 |00__Engine and Vehicle Assembly $ - 13 - 1% (008)f$ a75)]$ - 13 - 18 - 13 $ - 18 $ (1.75)

SUB-SUBSYSTEM ROLL-UP $ $ - $ 6.09($ 16.03|$ 021|$ 1.76|$ 231|$ 1.25($ 5.53]|$% 0.01|$ 21.57

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 2.0L 14, DOHC, Turbo DI
£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c c:> anen |Assembly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM
%]
0170 Accessory Subsystem (Starter Motor, Alternators, Power Steering Pumps, etc)
1 o1 Starter Motors $ $ $ $ - 1s $ $ $ $ $ $
2 02 Alternators $ $ $ $ - 1s $ $ $ $ $ $
3 |03__Power Steering Pumps $ $ $ $ - 1s $ $ $ $ $ $
4 |04 Vacuum Pumps $ 331($ 181 | $ 6.11 [ $ 11.241$ 0.09 | $ 1.35]$ 1.10 | $ 0.30 | $ 2.84]$% 0.09 | $ 14.18
5 o5 Air Conditioning Compressors $ $ $ $ - $ $ $ $ $ $ $
6 |06 Hydraulic Pumps $ $ $ $ - 1s $ $ $ $ $ $
7 [07 Ventilator $ $ $ $ - 1s $ $ $ $ $ $
8 [10 Other Accessories $ $ $ $ - 1s $ $ $ $ $ $
9 |65_Adapters $ $ $ $ Bl E $ $ $ $ $ $
10 |70__Pipes, Hoses, Ducting $ $ $ $ - 1s $ $ $ $ $ $
11 |75 Brackets $ $ $ $ - 1s $ $ $ $ $ $
12 [80_Boltings $ $ $ $ - 1s $ $ $ $ $ $
13 |85 Sealing Elements $ $ $ $ - 18 $ $ $ $ $ $
14 |90 Bearing Elements $ $ $ $ - 18 $ $ $ $ $ $
15 [95_Tools $ $ $ $ Bl $ $ $ $ $ $
16 |99 Miscellaneous $ $ $ $ - 18 $ $ $ $ $ $
17 |00 Engine & Vehicle Assembly of Accessory Components $ 013($ 074|$ 1.34]|$ 2.20] $ $ $ $ $ $ $ 2.20
SUB-SUBSYSTEM ROLL-UP $ 344($ 255($ 745($ 1345]$ 0.09($ 135($ 1.10($ 030($ 2841$% 0.09 | $ 16.38

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0102 ( N0102 New Technology Configuration)

(B0102 Baseline Technology Configuration)

Printed: 3/25/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI
£ .
c i’ o el Manl;:::a(:ning e To*a:::‘)ﬂ:trkup pa.crl?:]:ng cqm';:tnem /
g § Sub-Subsystem Description aterial Labor Burdon (co::::]em/ End ltem . oot |epat-RED (Component/ . Cfstlmn A bly Cost
4 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM
%)
0170 Accessory Subsystem (Starter Motor, Alternat:
1 o1 Starter Motors $ - s $ - s $ - s - s $ - Is $
2 o2 Ailternators $ - s $ - s $ - s - s $ - Is $
3 |03__Power Steering Pumps $ - 13 $ - | $ - | - | $ k) $
4 [o4  vacuum Pumps $ - s $ - s $ - s - s $ - Is $
5 |05 Air Conditioning Compressors $ - |$ $ - |$ $ - |$ - |$ $ - 13 $
6 |06 Hydraulic Pumps $ - s $ - s $ - s - s $ - Is $
7 o7 Ventilator $ - s $ - s $ - s - s $ - Is $
8 [10 Other Accessories $ - s $ - s $ - s - s $ - Is $
9 |65_Adapters $ - s $ - Is $ - Is - 18 $ - 1s $
10 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s - s $ - Is $
11 |75 Brackets $ - s $ - s $ - s - s $ - Is $
12 [80_Boltings $ - 1s $ - 1s $ - 1s - s $ - 1s $
13 |85_Sealing Elements $ - | $ - | $ - | - | $ e k) $
14 |90 Bearing Elements $ - | $ - | $ - | - | $ e k) $
15 [95_Tools $ - Is $ - s $ - s - 18 $ - 1s $
16 [99_Miscellaneous $ - | $ - | $ - | - | $ e k) $
17 |00__Engine & Vehicle Assembly of Accessory Components $ - 13 $ - | $ - | - | $ e k) $
SUB-SUBSYSTEM ROLL-UP $ $ - |s $ - s $ - $ - |s $ - s

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.1 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0102

Printed: 3/25/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02-Mid to Large Size Passenger Vehicle, 4-6 Passengers
e O 102 sascine Tectmey Contoratin) NEW TECHNOLOGY PACKAGE COST INFORMATION
2.0L 14, DOHC, Turbo DI
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.0L V6, DOHC, NA, PFI

£ )
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:;;;:ng coml;:tn -
2|3 S Subsysiem eserpton Material | Labor | Burden (Corr?::rtlem/ Endlem | soen | proit |EDaT-RaD| Gombonent (Corr?::rtlen!/ Assemoly Cost

2 Assembly) Scrap Assembly) | 0 embly) |!mPact to OEM

%)

0170 Accessory Subsystem (Starter Motor, Alternat:
1 o1 Starter Motors $ - s $ - s $ - s $ - s $ - Is $ -
2 o2 Ailternators $ - s $ - s $ - s $ - s $ - Is $ -
3 |03__Power Steering Pumps $ - | $ - | $ - | $ - | $ L k) $ =
4 [04_Vacuum Pumps $ 3313 1813 6.11]$ 11.24]$ 009[s 1.35[$ 1.10]$ 030]$ 2848 0.09]$ 14.18
5 |05 Air Conditioning Compressors $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
6 |06 Hydraulic Pumps $ - s $ - s $ - s $ - s $ - Is $ -
7 o7 Ventilator $ - s $ - s $ - s $ - s $ - Is $ -
8 [10 Other Accessories $ - s $ - s $ - s $ - s $ - Is $ -
9 |65_Adapters $ - | $ - | $ - | $ - | $ L k) $ =
10 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
11 |75 Brackets $ - s $ - s $ - s $ - s $ - |s $ -
12 [80_Boltings $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
13 |85_Sealing Elements $ - | $ - | $ - | $ - | $ L k) $ =
14 |90 Bearing Elements $ - | $ - | $ - | $ - | $ L k) $ =
15 195 _Tools $ - | $ - | $ - | $ - | $ L k) $ =
16 [99_Miscellaneous $ - | $ - | $ - | $ - | $ L k) $ =
17 |00 Engine & Vehicle Assembly of Accessory Components $ 013|$ 074]|$ 1.34|$ 220 $ - $ $ - $ $ - $ $ 2.20
SUB-SUBSYSTEM ROLL-UP $ 344|$ 255|% 745($ 1345|$ 009|$ 135|$% 1.10($ 030($ 2841|9% 0.09 | $ 16.38

File: Subsystem CMAT, CS0102, RPT2-032510.xls
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION
3.5L,V6 DOHC, Turbo DI

£ .

o Manufacturing Total Markup Total
£ :’>). Manufacturing Tota(l:l(\)nsatrkup Packaging ComN:tnen(/
sl Sub-Subsystem Description Cost End tem © ent/ Cost _-ompo Cost
12 Material | Labor Burden | (Component/ SG&A Profit [ED&T-R&D or (Component, "

] Assembly) Scrap Assembly) Assembly) Impact to OEM

%}

0103 Crank Drive Subsystem
1 |01 Crank Shaft $ 3662|$%$ 11.49|$ 38.17|$ 86.29 | $ 0.31 | $ 3.11|$ 3.56 | $ 0.89 | $ 7.87]$% 0.14 | $ 94.30
2 |02__Flywheels $ - [s - 1s - |s -Is - s - ls - [s - |s - Is - |s -
3 03 Connect Rods (Assemblies: Connecting Rod, Connecting Rod Cap) $ 824|$ 960|$ 24.14|$ 41.99]1$ 021|$ 273|$ 252($ 1.05($ 6.51]$ 011 | $ 48.60
4 04 Z;TLE:Z)(Assemb"es’ e ey | A eI, ) LR 2, LA e ALy $ 853 |$ 848 |$ 2847 (% 4548 $ 170 | $ 3.02|$ 270 | $ 1.09 | $ 8.50 | $ 0.58 | $ 54.56
5 |05 Drive for Accessory Drives (Downforce, Flywheel side) $ - $ - $ - $ - $ - $ - $ - $ = $ = $ = $ =
6 o6 Drive for Timing Drive (Downforce, Flywheel side) $ - $ - $ - $ - $ - $ - $ - $ = $ = $ = $ =
7 165 Adaptors $ - s - |3 - 1S - 13 - |s - |3 - |$s - 1S - 13 - 1S =
8 |70__Pipes, Hoses, Ducting $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
9 |75 Brackets $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
10 |80 Boltings: Connecting-Rod Bolts $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
11 |85 Sealing Elements $ - |$ = $ = $ = $ - |$s = $ - |$ = $ - s = $ =
12 90 Bearing Elements: Connecting Rod Bearing Shells, Connecting Rod s ) $ ; s ) $ ; s ) $ ; s ) $ ; s ) $ ; s )
Bush
13 195 _Tools $ - s - 1S - 1S - 13 - |$s - |3 - |$ - 1S - s - 1S =
14 |99 Miscellaneous $ - |$ = $ = $ = $ - |$s = $ - |$ = $ - s = $ =
15 |00 Engine & Vehicle Assembly $ 17.28($ 3.61|$ 596]|$ 26.85] $ - $ - $ - $ = $ = $ - $ 26.85
SUB-SUBSYSTEM ROLL-UP $ 7067 |$ 33.19|$% 96.75($ 20061 |$ 222|$ 886($ 878|% 3.02|$% 2288 | $ 083 | $ 224.31

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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IFEV APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)
( B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION
5.4L V8, SOHC, NA, PFI

£ .

o Manufacturing Total Markup Total
€ :’>). Manufacturing Tota(l:l(\)nsatrkup Packaging ComN:tnen(/
ol Sub-Subsystem Description Cost End ltem (C rent/ Cost A o Cost
12 Material Labor Burden | (Component/ SG&A Profit |ED&T-R&D iy (Component "

3 ‘ ’ Assembly) Scrap ' Assembly) | T cembly) |'™Pact to OEM

@

0103 Crank Drive Subsystem
1 |01 Crank Shaft $ 42.06|$ 11.69|$ 43.58|$% 97.32] $ 0.36 | $ 3.61|$ 4.12 | $ 1.03 | $ 9.12] $ 0.14 | $ 106.59
2 |02__Flywheels $ - s $ - Is $ - s $ - s $ - Is $ -
3 |03 Connect Rods (Assemblies: Connecting Rod, ConnectingRodCap) | | $ 1079 |$ 1280]$ 3219|9% 55.78]$ 028|$% 363|$ 335($ 1.39($ 8.65]$ 014 | $ 64.57
4 04 (F;iif;:;::)(Assemblies, Including Pistons, Ring Packs, Piston Pins, s 955|s5 1038|s 27.53|s a746|s o79ls 308|s 273|s 100|s 7.69 | s 077 ls 55.92
5 |05 Drive for Accessory Drives (Downforce, Flywheel side) $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
6 o6 Drive for Timing Drive (Downforce, Flywheel side) $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
7 |65_Adaptors $ - | $ - | $ - | $ - | $ k) $ =
8 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
9 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
10 Iso Boltings: Connecting-Rod Bolts $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
11 |85 Sealing Elements $ - | $ - | $ - | $ - | $ e k) $ =
12 90 :E::ng Elements: Connecting Rod Bearing Shells, Connecting Rod s _ s s _ s s _ s s _ s s _ s s _
13 195 _Tools $ - | $ - | $ - | $ - | $ e k) $ =
14 |99 Miscellaneous $ - | $ - | $ - | $ - | $ e k) $ =
15 |00 Engine & Vehicle Assembly $ 1336|$ 361[$ 596]$ 22.93]$ - | $ $ - |$ $ S k) $ 22.93
SUB-SUBSYSTEM ROLL-UP $ 75.77 | $ 38.48 | $109.25 ($ 22350|% 1.43|$ 1032($ 1020 |$ 3.51|$ 25.46 | $ 1.06 | $ 250.01

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)
(B0104 Baseline Technology Configuraton) NEW TECHNOLOGY PACKAGE COST INFORMATION
3.5L,V6 DOHC, Turbo DI
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION
5.4L V8, SOHC, NA, PFI

§ Manufacturing Total - Markup Total Markup Tota! Net
€ P Manufacturing Cost Packaging Component/
s| s Sub-Subsystem Description Cost End ltem (C rent/ Cost A bly Cost

;g Material | Labor | Burden ((er::;rgle;t/ Serap SG&A Profit |ED&T-R&D| ~ Assembly) (i-sserm;;;- Impact to OEM

@

0103 Crank Drive Subsystem
1 o1 Crank Shaft $ (5.44)|$ (0.20)] $ (5.40)| $ (11.04)] $ (0.05]$ (0.49)|$ (0.57)|$ (0.14)[$ (1.25)] $ $ (12.29)
2 |02__Flywheels $ - 1s $ - 1s $ - s $ - s $ - Is $ E
3 03 Connect Rods (Assemblies: Connecting Rod, Connecting Rod Cap) | | (255|$ (3.20)[$ (8.05)]$ (13.80)] $ (0.07)|$ (0.90)|$ (0.83)|$ (0.34)|$ (2.14)] $ (0.04)| $ (15.97)
4 04 ziif;ﬁ::)mssemb"es’ L8 L ) LA sy () | et AR e AT, s (1.03|$ (190)|s o095|s (198|s o091|s (0oe)|s (©o3)s (0.00)fs 081]s ©0.19)| $ (1.36)
5 |05 Drive for Accessory Drives (Downforce, Flywheel side) $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
6 o6 Drive for Timing Drive (Downforce, Flywheel side) $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
7 |65_Adaptors $ - |3 $ - 13 $ - 1$ $ - |$ $ - 18 $ -
8 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
9 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
10 Iso Boltings: Connecting-Rod Bolts $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
11 |85_Sealing Elements $ - | $ - | $ - | $ - | $ L k) $ =
12 90 :E::ng Elements: Connecting Rod Bearing Shells, Connecting Rod $ . s s _ s s . s s _ s s _ s s _
13 195 _Tools $ - |3 $ - 1s $ - |$ $ - s $ - 18 $ -
14 [99_Miscellaneous $ - | $ - | $ - | $ - | $ L k) $ =
15 |00__Engine & Vehicle Assembly $ 392($ $ - |s 3.92]¢ - | $ - | $ L k) $ 3.92
SUB-SUBSYSTEM ROLL-UP $ (5.10)[$ (5.29)| $ (12.50)| $  (22.89)|$ 0.79|$ (1.45)[$ (1.43)|$ (0.49)| $ (2.58)| $ (0.23)|$  (25.70)

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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IFEV APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)
(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng com';(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen [ASsermbly Cost

_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM

@»

0105 Cylinder Block Subsystem
1 | 01_Cylinder Block $ 7942 ($ 13.23|$ 109.26 | $ 201.91]$ 6.98 | $ 9.68 | $ 10.81|$ 2.61|$ 30.08 | $ 0.57 | $ 232.56
2 | 02 Crankshaft Bearing CaEs $ 4218 181 | $ 6.02 [ $ 12.04 ] $ 0.01 | $ 0.91 | $ 0.84 | $ 0.14 | $ 1.90 | $ 0.12 | $ 14.06
3 |L03_Bedplates $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
4 | 04 Piston Cooliﬁ $ 3.90 [ $ 0.96 | $ 542 | $ 10.28 | $ 0.06 | $ 1.30 | $ 0.86 | $ = $ 2231 $ 0.06 | $ 12.56
5 |.65_Crankcase Adaptor $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
6 | 66 Water Jacket $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
7 | 67 Cylinder Barrel $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
8 |L70_Pipes, Hoses, Ducting $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
9 | 75 Brackets $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
10 | 80 Boltings/Dowel Pins/Plugs/Studs Etc $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
11 | 85 Sealing Elements $ - |$s - 1S - s - 18 - 1$ - s - s - |s - 18 - s =
12 | 90 Bearing Elements: Crankshaft bearing shells $ - |$s - 1S - 1S - 18 - 1$ - s - s - s - 18 - s =
13 |95 Tools $ - 18 - |s - 13 - 1s - 18 - |s - 18 - |s - 1s - 13 2
14 I 99 Miscellaneous $ 411 [ $ 216 | $ 548 | $ 11.741 $ 0.06 | $ 0.76 | $ 0.70 | $ 0.29 | $ 1.82]$ 0.05 | $ 13.61
15 | 00 Engine & Vehicle Assembly $ 1394|$ 361[|$ 220($ 19.75] $ - |$s - 1S - s - |s - 18 - |3 19.75
SUB-SUBSYSTEM ROLL-UP $105.58 [ $ 21.77 [ $128.38 | $ 25572 |$ 711 |$ 1265|$ 1321 |$ 3.04|$ 36.02 | $ 0.80 | $ 292.55

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability

Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

£ .
i § - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-Ran| Gompore™ | (c CfSt-=--- Assembly Cost

8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM

%]

0105 Cylinder Block Subsystem
1 I 01 Cylinder Block $ 7151 ($ 13.88|% 150.31|$ 235.70 | $ 7.03 | $ 9.84|$ 11.25|$% 2.81|$ 30.931$ 1.29 | $ 267.92
2 I 02 Crankshaft Bearing CaEs $ 421 ($ 1.81 | $ 6.02 | $ 12.041$ 0.01 | $ 0.91]$ 0.84 | $ 0.14 | $ 1.90 | $ 0.12 | $ 14.06
3 |L03_Bedplates $ - s $ - s $ - s $ - s $ - Is $ -
4 |L04_Piston Cooling $ - s $ - s $ - s $ - s $ - Is $ -
5 65 Crankcase Adaptor $ - 13 $ - | $ - | $ - | $ k) $ -
6 | 66 Water Jacket $ - s $ - s $ - s $ - s $ - Is $ -
7 | 67 Cylinder Barrel $ - s $ - s $ - s $ - s $ - Is $ -
8 |L70_Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
9 | 75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
10 | 80 Boltings/Dowel Pins/Plugs/Studs Etc $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
11 |.85_Sealing Elements $ - 13 $ - | $ - | $ - | $ e k) $ -
12 |.90_Bearing Elements: Crankshaft bearing shells $ - 13 $ - 13 $ - | $ - | $ e k) $ =
13 |95 Tools $ - Is $ - s $ - s $ - s $ - 1s $ =
14 I 99 Miscellaneous $ 541§ 237 | $ 580 [ $ 13.58 ] $ 0.07 | $ 0.88 | $ 0.81 | $ 0.34 | $ 2.10] $ 0.05 | $ 15.73
15 | 00 Engine & Vehicle Assembly $ 1489|$ 1.81[$ 238|$ 19.08 | $ - | $ $ - |$ $ S k) $ 19.08
SUB-SUBSYSTEM ROLL-UP $ 96.03($ 19.85 | $164.51 | $ 280.40|$ 710|$ 1163 |$ 1290 |$ 3.29|$ 3493 |$ 146 | $ 316.79

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability

Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

3.5L,V6 DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION

5.4L V8, SOHC, NA, PFI

£ .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;:tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-RaD| Gombore™ | (c CfSt-=--- Assembly Cosi
4 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM
%]
0105 Cylinder Block Subsystem
1 I 01 Cylinder Block $ 791]|$ (0.65)|$ (41.05)$ (33.79)] $ (0.05)]$ (0.16)] $ (0.44)| $ (0.20)[ $ (0.85)] $ (0.72)| $ (35.36)
2 |.02_Crankshaft Bearing Caps $ - 13 $ - | $ - | $ - | $ L k) $ =
3 |L03_Bedplates $ - s $ - s $ - s $ - s $ - Is $ -
4 I 04 Piston Cooliﬂ $ 3.90 [ $ 0.96 | $ 542 | $ 10.28 |1 $ 0.06 | $ 1.30 | $ 0.86 | $ $ 223]$% 0.06 | $ 12.56
5 65 Crankcase Adaptor $ - 13 $ - | $ - | $ - | $ L k) $ =
6 | 66 Water Jacket $ - s $ - s $ - s $ - s $ - Is $ -
7 | 67 Cylinder Barrel $ - s $ - s $ - s $ - s $ - Is $ -
8 |L70_Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
9 | 75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
10 | 80 Boltings/Dowel Pins/Plugs/Studs Etc $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
11 |.85_Sealing Elements $ - 13 $ - | $ - | $ - | $ L k) $ =
12 |.90_Bearing Elements: Crankshaft bearing shells $ - 13 $ - 13 $ - | $ - | $ L k) $ =
13 |95 Tools $ - Is $ - s $ - Is $ - Is $ - 1s $ e
14 |.99_Miscellaneous $  (13)[$ (021)]$ (032)]$ (1.83)]$  (0oN|$ (0.12)[$ (011)|$ (0.05)]$ (0.28)] $ 0.00 [ $ (2.12)
15 | 00 Engine & Vehicle Assembly $ (095 181[s (0.18)] ¢ 0.67 ] $ - |$ $ - |$ $ - 13 $ 0.67
SUB-SUBSYSTEM ROLL-UP $ 955|$% 1.91|% (36.13)[ $ (2467)]$ 0.01|$ 1.02|$ 031|$ (0.25)]$% 1.09]$ (0.66)| $ (24.24)

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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IFEWV APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE Prnet: 3262010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)
(B0104 Baseline Technology Configuration)
NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION
3.5L,V6 DOHC, Turbo DI
£ )
Manufact Marki

};3- e Manl;:::a(:nin o Total MarkuP Pa;:rl?;al' Net
£ @ - 9 Cost a'ng Component/
s |8 Sub-Subsystem Description Cost End ltem © ent/ Cost N bly Cost
- (2] i C / i A - C 1ent 7

_.g Material Labor Burden (A(:::;:T;)( Scrap SG&A Profit  [ED&T-R&D| ~ Assembly) (Assermbly) Impact to OEM

@

0106 Cylinder Head Subsystem
1 |01 Cylinder Head $ 9649 |$ 23.78|$ 170.58 | $ 290.85 ] $ 716 |$ 10.02|$ 11.45($ 2.86 | $ 31.50 | $ 0.54 | $ 322.89
2 |02 Valve Guides. Valve Seats $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
3 03 Guides for Valve Train $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
4 lo6 Camshaft Bearing Housing $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
5 [07 Cam Shaft Speed Sensor $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
6 |08 Camshaft Carrier $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
7 09 Other Parts for Cylinder Head $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
8 |20 Cylinder Head Covers $ 2317 |$ 408 [($ 1448 (S 41.731 $ 0.21 | $ 2711 $ 2.50 | $ 1.04 | $ 6.47 | $ 0.32 | $ 48.51
9 |65_Adapter $ - s - |3 - s - 13 - s - |3 - s - |3 - 1s - 13 =
10 |70_Pipes $ - s - |s - |s - 13 - s - |3 - s - |3 - 1s - 13 -
11 |75 Brackets $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
12 |80 Boltings: Cylinder Head, Cylinder Head Cover, Manifold $ - $ - $ - $ - $ - $ - $ - $ - $ = $ = $ =
13 |85 Sealing Elements: Cylinder Head, Cylinder Head Cover, .... $ - $ - $ - $ - $ - $ - $ - $ - $ = $ = $ =
14 |90 Bearing Elements $ - |$s - 1S - 1S - 13 - |$s - |3 - |$ - 1S - s - 1S =
15 195 _Tools $ - s - |3 - |s - 13 - s - |3 - s - |3 - 1s - 13 =
16 |99 Miscellaneous $ - |$s - 1S - 1S - |3 - |$s - 1S - |$ - |3 - s - s =
17 |00 Vehicle and Engine Assembly $ 4816 (% 4.21|$ 19.36|$ 71.73| $ - $ - $ - $ = $ = $ - $ 71.73
SUB-SUBSYSTEM ROLL-UP $167.82 [ $ 32.07 [ $204.42 | $ 40431 |$ 737 |% 1273 |$ 1396 |$ 3.91|$ 37.96 | $ 0.86 | $ 443.13
File: Subsystem CMAT, CS0104, RPT2-032510.xls Author: G. Kolwich

EPA Contract:EP-C-07-069 WA1-3 Apdx. C.2 Cylinder Head, Page: 7 of 45 (248)373-6000 Ext. 2411



FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

£ .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;:tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-Ran| Gompore™ | (c Cf anen |Assembly Cost

4 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM

%]

0106 Cylinder Head Subsystem
1 |01 Cylinder Head $ 10591 ($ 23.24|$ 160.50 | $ 289.66 | $ 781 ($ 1093 |$ 1249($ 312 | $ 34351 $ 0.54 | $ 324.54
2 [o2 Valve Guides. Valve Seats $ - s $ - s $ - [s - s - Is $ - Is $ -
3 03 Guides for Valve Train $ - s $ - s $ - [s - s - Is $ - Is $ -
4 |06__Camshaft Bearing Housing $ - 13 $ - | $ - | - s - | $ k) $ -
5 [07 Cam Shaft Speed Sensor $ - s $ - s $ - [s - s - Is $ - Is $ -
6 |08 Camshaft Carrier $ - s $ - s $ - [s - s - Is $ - Is $ -
7 |09 Other Parts for Cylinder Head $ - s $ - s $ - [s - s - Is $ - Is $ -
8 |20 Cylinder Head Covers $ 2594 (8§ 347 | $ 1422 |$ 43.62| $ 0.23 | $ 2.98 | $ 2.75 | $ 1.15] $ 71118 0.33 | $ 51.06
9 |65_Adapter $ - Is $ - s $ - [s -1 - |s $ - 1s $ =
10 |70_Pipes $ - Is $ - s $ - [s -1 - |s $ - 1s $ =
11 |75 Brackets $ - s $ - s $ - [s - s - Is $ - Is $ -
12 |80 Boltings: Cylinder Head, Cylinder Head Cover, Manifold $ - |$ $ - |$ $ - |$ - $ - |$ $ - 13 $ -
13 |85_Sealing Elements: Cylinder Head, Cylinder Head Cover, .... $ - 13 $ - 13 $ - | - s - | $ e k) $ =
14 |90 Bearing Elements $ - 13 $ - | $ - | - s - | $ e k) $ -
15 [95_Tools $ - Is $ - s $ - [s -1 - |s $ - 1s $ =
16 [99_Miscellaneous $ - | $ - | $ - | - s - | $ e k) $ -
17 |00 Vehicle and Engine Assembly $ 3846|$ 3.61[$ 19.25|$ 61.32] $ - |$ - $ - |$ $ - 13 $ 61.32
SUB-SUBSYSTEM ROLL-UP $170.31 | $ 30.32|$193.96 | $ 39460|$ 804 |$ 1391|$ 1524 |$ 4.27|$ 4146 | $ 0.86 | $ 436.92

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
e O 10t Bascine Tectmey Cortoratin) NEW TECHNOLOGY PACKAGE COST INFORMATION
3.5L,v6 DOHC, Turbo DI
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

£ .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:;;;:ng coml;:tn -
2 § SubrSubsystem Deseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | ooen profit |EDaT-RaD| (SR | (¢ Cf St-=m Assembly Cost

4 Assembly) Scrap Assembly) | 0 embly) |!mPact to OEM

7]

0106 Cylinder Head Subsystem
1 |01 _ Cylinder Head $ (942)[$ 053|$ 10.08)$% 1.19]18 (065|$ (0918 (1.04)|$ (0.26)|$ (285] % $ (1.66)
2 [o2 Valve Guides. Valve Seats $ - [s - |3 - Is $ - s $ - s $ - Is $ -
3 03 Guides for Valve Train $ - [s - s - Is $ - s $ - s $ - Is $ -
4 |06__Camshaft Bearing Housing $ - | - |s - | $ - | $ - | $ L k) $ =
5 [07 Cam Shaft Speed Sensor $ - [s - |3 - Is $ - s $ - s $ - Is $ -
6 |08 Camshaft Carrier $ - [s - 13 - Is $ - s $ - s $ - Is $ -
7 |09 Other Parts for Cylinder Head $ - [s - |3 - Is $ - s $ - s $ - Is $ -
8 |20 Cylinder Head Covers $ (2.77]$ 0.61 | $ 0.26 | $ (1.90)] $ (0.02)]$ (0.27)[$ (0.25]$ (0.10)] $ (0.64)] $ (0.01)] $ (2.55)|
9 |65_Adapter $ - | - |s - | $ - | $ - | $ L k) $ =
10 |70_Pipes $ - | - s - | $ - | $ - | $ L k) $ =
11 |75 Brackets $ - [s - s - Is $ - s $ - s $ - |s $ -
12 |80 Boltings: Cylinder Head, Cylinder Head Cover, Manifold $ - |$ - $ - |$ $ - |$ $ - |$ $ - 13 $ -
13 |85_Sealing Elements: Cylinder Head, Cylinder Head Cover, .... $ - | - s - | $ - | $ - | $ L k) $ =
14 |90 Bearing Elements $ - | - s - | $ - | $ - | $ L k) $ =
15 195 Tools $ - | - s - | $ - | $ - | $ L k) $ =
16 [99_Miscellaneous $ - | - s - | $ - | $ - | $ L k) $ =
17 |00 Vehicle and Engine Assembly $ 970|$ 060[($ 0.11]$ 10.41]$ - |$ $ - |$ $ - 13 $ 10.41
SUB-SUBSYSTEM ROLL-UP $ (250)|$ 1.75|$ 1046 ($ 9.71|$ (0.67)|$ (1.18)|$ (1.29)($ (0.36)| $ (3.50)] $ (0.01)[ $ 6.21

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI

£ )
c § o el Mam}:::atljring e TO*a(I::)II:trKUp Pa;:rl?;;:ng COm’;:tnem /
2 § SubrSubsystem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endltem | ooen profit |EpaT-RaD| (SR | (¢ COStn:m Assembly Cost

_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM

%]

0107 Valvetrain Subsystem
1 |01 _Intake Valves $ 1380[$ - |s - [s 1380|¢ - s - |s - |s - [s - 1s - s 13.80
2 |02__Exhaust Valves $ 3900(8 - |s - [s 39008 - |s - [$ - [s - |s - 1s - | 39.00
3 o3 Vvalve Springs $ 720($ - $ = $ 7.20] $ - $ - $ - $ = $ = $ - $ 7.20
4 loa Spring Retainers & Keepers, Spring Seats $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
5 05 Z:L\:ﬁﬂ:sat:::.ﬁlemems: Rockers, Finger Followers, Hydraulic s 19.20|$ } s } $ 1020 s } $ : s } $ : s } $ } s 19.20
6 |06 _Camshafts $ 918|$ 850[|$ 3152|$ 49.20]$ 251[$ 515]|$ 475]$ 1618 14.02] $ 0.16 | $ 63.38
7 los ¢C haft Phaser and/or Cam Sprocket $ 2531 ($ 10.85|$% 36.15|$ 72.30|$ 036|$ 470($ 434|$ 1.81|$ 11.21]1 $ 0.20 | $ 83.71
8 |65 Adapters $ - s - s - |s - s - s - |s - s - |s - Is - _|s -
9 70 Pipes, Hoses, Ducting $ - s - s - |s - s - s - |s - s - |s - Is - _|s -
10 |75 Brackets $ - s - |s - |s - Is - s - |s - |s - Is - Is - |3 -
11 |80 Boltings $ o060/ - |8 - |s 060l - [s - |s - |s - [s - Is - |s 0.60
12 |85 Sealings: e.g. Valve-stem, Seals $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
13 |90 Bearing Elements $ - s - |s - |s - Is - s - |s - |s - Is - Is - |3 -
14 |95_Tools $ - [s - 1 - |s - s -1 - I$ - |s - |$ - 1s - |8 -
15 |99 Miscellaneous $ 794[$ 476]|$ 19.05]$ 31.75]$  022|$ 222|$ 254[$ 1.27]$ 6.25]$ 0.16 | $ 38.16
16 00 Engine and Vehicle A bly $ - |s 722]|s 2573[s 3295 - [$ - [s - [s - |s - |Is - |s 32.95
SUB-SUBSYSTEM ROLL-UP $122.22 | $ 31.33 | $11244 | $ 265.99|$% 3.09|$ 1207 ($ 1163 |$ 4.69|$ 3148 | $ 052 | $ 297.99

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

£ )
i § - Manufacturing Mam}:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;:tn -
213 S Subsysiem eserpton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-Ran| Gompore™ | (c COStn:m Assembly Cost

_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM

%]
0107 Valvetrain Subsystem
1 |01 _Intake Valves $ 1714l - |s - s 714ls - s - s - ls - Is - Is - 1s 17.14
2 |02__Exhaust Valves $ 25648 - |s - [s 2564} - |s - Is - [s - |s - Is - 1s 25.64
3 |03 Valve Springs $ 994|s - [s - [s 904l - s - |s - [s - |s - 1s - s 9.94
4 loa Spring Retainers & Keepers, Spring Seats $ - |$ - $ - |$ - $ - |$ - $ - |$ - $ - 13 - $ -
5 05 \LI:ISV:AI\:(:jtl:Jsat::)sr:.I.E.Iements: Rockers, Finger Followers, Hydraulic $ 108.00 | $ : s _ $ 108.00 | § . s : s . s ) s _ s ) s 108.00
6 |06 _Camshafts $ 610[$ 616 28748 41.00{$ 034[|$ 442|3 408[$ 134]$ 1018 $ 0.09 | $ 51.27
7 log C haft Phaser and/or Cam Sprocket $ 1258|$% 539($ 17.97|$ 3594|$ 0.18[$ 234|$ 216]|$ 090|$ 5.57 | $ 0.10 [ $ 41.61
8 |65__Adapters $ - |s - |s - |s - s - s - |s - |s - |s - Is - |8 -
9 70 Pipes, Hoses, Ducting $ - s - s - |s - s - s - |$s - s - |s - 1Is - _|s -
10 |75 Brackets $ - [s - s - s - Is - [s - Is - [s - |s - |s - |3 -
11 |80 Boltings $ o030[s - s - |s 030]s - [s - |s - |s - s - 1s - |s 0.30
12 |85 Sealings: e.g. Valve-stem, Seals $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
13 |90 Bearing Elements $ - [s - s - s - Is - [s - Is - [s - |s - |s - |3 -
14 [95_Tools $ - s - s - | - 13 - s - |3 - s - s L k) - s o
15 |99 Miscellaneous $ 397|$ 238§ 952|$8 1587]$ 011[$ 1.11]$ 1.27|$ 063]$ 3.13]s 0.08 |$ 19.08
16 [00 " Engine and Vehicle A bly $ - |$ 481]|$ 14.08|$ 1890]s - [s - |s - [s - [s - s - s 18.90

SUB-SUBSYSTEM ROLL-UP $183.67 |$ 18.74|$ 7032 ($ 272.73|$ 063 |$ 787($ 750|$% 288|$ 18.88 | $ 027 | $ 291.87

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)
(BO104 Baseline Technology Configuration) NEW TECHNOLOGY PACKAGE COST INFORMATION
3.5L,V6 DOHC, Turbo DI
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI
£ )
i § - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:;;;:ng coml;:tn -
£ § U Subsysiem eseripton Material | Labor | Burden (Corr?:::len!/ Endlem | soen | promt |EDaT-RaD| Gombore™ | (c Cf anen |Assembly Cost
§ Assembly) Scrap Assembly) | T o mply) |!mPact to OEM
0107 Valvetrain Subsystem
1 o1 Intake Valves $ (3.34)]$ $ - $ (3.34)] $ - s $ - |$ $ - 13 $ (3.34)
2 |02__Exhaust Valves $ 1336 [$ $ - s 1336[8 - [$ $ - Is $ - Is $ 13.36
3 o3 Vvalve Springs $_(274)|$ $ - $ (2.74)] $ - s $ - |$ $ - 13 $ (2.74)
4 loa Spring Retainers & Keepers, Spring Seats $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
5 05 \I-I:Isv:il\:(:jrsat::)sr:.lli.lements: Rockers, Finger Followers, Hydraulic s (88.80)| $ s _ $ ©8.80)| s . s s _ s s _ s s (88.80)
6 |06 _Camshafts $ 308|$ 2343 278|$ 820]$ 217]|$ 073|$ 067]$ 0.27]$ 3.83]$ 0.08 | $ 12.11
7 log C haft Phaser and/or Cam Sprocket $ 1273|$ 545($ 18.18|$ 3636]$ 018[$ 236|$ 218|$ 091]$ 5.64 | $ 0.10 [ $ 42.10
8 |65 _ Adapters $ - |s $ - |s $ - |s $ - s $ - Is $ -
9 70 Pipes, Hoses, Ducting $ - |s $ - |s $ - |s $ - |s $ - 1Is $ -
10 |75 Brackets $ - |s $ - |s $ - |s $ - [s $ - |s $ -
11 |80_Boltings $ 0308 $ - [s 030fs - |s $ - |s $ - |s $ 0.30
12 |85 Sealings: e.g. Valve-stem, Seals $ - $ $ - $ $ - $ $ = $ $ = $ $ =
13 |90 Bearing Elements $ - |s $ - |s $ - |s $ - [s $ - |s $ -
14 [95_Tools $ - | $ - s $ - s $ - s $ L k) $ 2
15 |99 Miscellaneous $ 397|$ 2383 952[$ 1587]$  011[$ 1.11]$ 1.27|$ 063]$ 3.13]s 0.08[s 19.08
16 00 Engine and Vehicle A bly $ - |s 241]s 1165]$ 14.05]s - |[$ $ - |s $ - 1s $ 14.05
SUB-SUBSYSTEM ROLL-UP $ (61.45)| $ 1259 | $ 4213 | $ (6.74))]$ 246 |% 420|$ 412($ 181 |$ 12,60 | $ 0.26 | $ 6.12

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI
£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen |ASsebly Cost
_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM
@»
0108 Timing Drive Subsystem
1 lo1 Timing Wheels (Sprockets) $ 350($ $ $ 3.50 | $ $ $ $ $ $ $ 3.50
2 [02  Tensioners $ $ $ $ $ $ $ $ $ $ $
3 |03 Guides $ $ $ $ $ $ $ $ $ $ $
4 [05Beits, Chains $_14.00]$ $ $ 14.00]s $ $ $ s $ $ 14.00
5 |06 Covers $ 8.59 | 3.91 | $ 9.59 | § 22.09] $ 0.58 | 1.36 | $ 0.90 | 0.23 | $ 3.07]$ 0.38 | $ 25.54
6 |65__Adaptors $ $ $ $ $ $ $ $ $ $ $
7 |70__Pipes, Hoses, Ducting $ $ $ $ $ $ $ $ $ $ $
8 |75 Brackets $ $ $ $ $ $ $ $ $ $ $
9 [80_Boltings $ $ $ $ $ $ $ $ $ $ $
10 |85_Sealings $ $ $ $ $ $ $ $ $ $ $
11 |90 Bearing Elements $ $ $ $ $ $ $ $ $ $ $
12 [95_Tools $ $ $ $ $ $ $ $ $ $ $
13 |99 Miscellaneous $ $ $ $ $ $ $ $ $ $ $
14 |00 Engine Assembly $ 341|$ 181]|$ 181|$ 7.02]$ $ $ $ $ $ $ 7.02
SUB-SUBSYSTEM ROLL-UP $ 2950 ($ 572($ 11.39($ 4661|$ 058|$ 136|$ 090|$ 023|$ 3.07]$% 0.38 | $ 50.06

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

= .
i § - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-Ran| Gompore™ | (c CfSt-=--- Assembly Cost

8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM

%]

0108 Timing Drive Subsystem
1 lo1 Timing Wheels (Sprockets) $ 500]$ - $ - | $ 5.00 ] $ - | $ - |$ $ S K $ 5.00
2 [o2 Tensioners $ - [s - 13 - Is $ - s - s $ - Is $ -
3 |03 Guides $ - 1s - 1s - [s $ - 1s - s $ - 1s $ B
4 |05_ Belts, Chains $ 2400l - [s - [s 2400]8 - [ - s $ - 1s $ 24.00
5 IOG Covers $ 1061 ($ 3.91|$ 9.59 | § 24111 $ 0.69 | $ 1.48 0.99 | § 0.25 | $ 3.41]18% 0.38 | $ 27.90
6 |65_Adaptors $ - [s - 18 - |s $ - Is - IS $ - 1s $ =
7 |70__Pipes, Hoses, Ducting $ - [s - 13 - Is $ - s - s $ - Is $ -
8 |75__Brackets $ - Is -1s - 1s $ - |s - s $ - Is $ -
9 [80_Boltings $ - 1s - 1s - [s $ - 1s - s $ - 1s $ B
10 |85_Sealings $ - [s -1 - |s $ - s - 1S $ - 1s $ =
11 |90 Bearing Elements $ - 13 - 18 - | $ - | - | $ e k) $ -
12 [95_Tools $ - [s -1 - |s $ - s - 1s $ - 1s $ =
13 [99_Miscellaneous $ - 13 - 18 - | $ - | - | $ e k) $ -
14 |00__Engine Assembly $ 099[$ 181[$ 181]8 4.60]$ - | - 13 $ - 13 $ 4.60
SUB-SUBSYSTEM ROLL-UP $ 4060 ($ 572($ 11.39($ 57.71|$ 069|$ 1.48 099(|$ 025|$% 341]$% 0.38 | $ 61.50

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

3.5L,V6 DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION

5.4L V8, SOHC, NA, PFI

= .
i § - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-RaD| Gompore™ | (c Cf anen |Assembly Cost
8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM
%]
0108 Timing Drive Subsystem
1 lo1 Timing Wheels (Sprockets) $  (1.50)| $ - $ - $ (1.50)] $ - $ $ - $ $ - $ $ (1.50)|
2 [o2 Tensioners $ - s $ - s $ - s $ - s $ - Is $ -
3 |03 Guides $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
4 |05_ Belts, Chains $ (10008 - |$ - |8 (100008 - [$ $ - s $ - 1s $ (10.00)
5 IOG Covers $  (2.02)] $ - $ - $ (2021 $ (0.11)]$ (0.13)[$ (0.08)] $ (0.02)| $ (0.34)] $ $ (2.36)|
6 |65_Adaptors $ - s $ - s $ - s $ - s $ - 1s $ e
7 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
8 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
9 [80_Boltings $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
10 |85_Sealings $ - Is $ - s $ - Is $ - Is $ - 1s $ e
11 |90 Bearing Elements $ - 13 $ - | $ - | $ - | $ L k) $ =
12 [95_Tools $ - Is $ - s $ - Is $ - s $ - 1s $ e
13 [99_Miscellaneous $ - 13 $ - | $ - | $ - | $ L k) $ =
14 |00__Engine Assembly $ 2428 $ - | 2421$ - | $ - 13 $ - 13 $ 2.42
SUB-SUBSYSTEM ROLL-UP $ (11.10)| $ - $ - $ (11.10)] $ (0.11)| $ (0.13)[ $ (0.08)[ $ (0.02)| $ (0.34)| $ - $ (11.44)

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI
£ )
. ’;2) - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c cfStn:m Assembly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM
%]
0109 Accessory Drive Subsystem
1 | 01 Pulleys $ 33.00]$ $ - |s 33.00] $ $ $ $ $ $ $ 33.00
2 | 02 Tensioners $ $ $ - |s $ $ $ $ $ $ $
3 .03_Guides $ $ $ - Is $ $ $ $ $ $ $
4 |05 Belts $ $ $ - 1S $ $ $ $ $ $ $
5 | 65 Adaptors $ $ $ - 1S $ $ $ $ $ $ $
6 |L70_Pipes, Hoses, Ducting $ $ $ - |s $ $ $ $ $ $ $
7 |.85_Sealing Elements $ $ $ - |s $ $ $ $ $ $ $
8 |.90_Bearing Elements $ $ $ - |s $ $ $ $ $ $ $
9 |95 Tools $ $ $ - 1S $ $ $ $ $ $ $
10 | 99 Miscellaneous $ $ $ - 1S $ $ $ $ $ $ $
11 | 00 Engine & Vehicle Assembly $ $ $ - 1S $ $ $ $ $ $ $
SUB-SUBSYSTEM ROLL-UP $3300|$ - [$ - |$ 3300|% $ - |s $ - |s $ - |s 3300

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability

Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI
£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:;;;:ng coml;(e’tn -
£ § S Subsysiem Deserpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c c:> anen |Assembly Cost
4 Assembly) Scrap Assembly) | ) bly) |ImPact to OEM
@
0109 Accessory Drive Subsystem
1 [Lo1_Pulleys $ 2200]$ $ - 1s 220008 - [$ $ - 1s $ - 1s $ 22.00
2 |.02_Tensioners $ - |s $ - |s $ - |s $ - |s $ - Is $ -
3 .03_Guides $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
4 |05 Belts $ - s $ - s $ - s $ - s $ - 1s $ E
5 |.65_Adaptors $ - s $ - s $ - s $ - s $ - 1s $ E
6 |L70_Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
7 |.85_Sealing Elements $ - s $ - s $ - s $ - s $ - Is $ -
8 |.90_Bearing Elements $ - s $ - s $ - s $ - s $ - Is $ -
9 |95 Tools $ - s $ - s $ - s $ - s $ - 1s $ E
10 |.99_Miscellaneous $ - | $ - | $ - | $ - | $ k) $ =
11 |.00_Engine & Vehicle Assembly $ - | $ - | $ - | $ - | $ e k) $ =
SUB-SUBSYSTEM ROLL-UP $ 2200($ - |$ $  2200($ $ - |s $ - |s $ - |s 2200

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability

Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

3.5L,V6 DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION

5.4L V8, SOHC, NA, PFI

= .
i § - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-RaD| Gombore™ | (c CfSt-=--- Assembly Cosi
8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM
%]
0109 Accessory Drive Subsystem
1 [Lo1_Pulleys $ 11oofls - |s - [s 11000 - [s - s - |s $ - 1s $ 11.00
2 | 02 Tensioners $ - s $ - s $ - [s - s - Is $ - Is $ -
3 .03_Guides $ - 1s $ - 1s $ - 1s - 1s - Is $ - 1s $ B
4 |05 Belts $ - s $ - s $ - [s -1 - |s $ - 1s $ e
5 |.65_Adaptors $ - s $ - Is $ - [s -1 - |3 $ - 1s $ e
6 |L70_Pipes, Hoses, Ducting $ - s $ - s $ - [s - s - Is $ - Is $ -
7 |.85_Sealing Elements $ - | $ - | $ - | - |s - | $ L k) $ =
8 |.90_Bearing Elements $ - | $ - | $ - | - |s - | $ L k) $ =
9 |95 Tools $ - s $ - Is $ - [s -1 - |3 $ - 1s $ e
10 |.99_Miscellaneous $ - | $ - | $ - | - s - | $ L k) $ =
11 |.00_Engine & Vehicle Assembly $ - | $ - | $ - | - |s - | $ L k) $ =
SUB-SUBSYSTEM ROLL-UP $ 11.00($ - $ - $ 11.00]| $ $ - $ $ - $ $ - $ 11.00

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI
£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen |ASsebly Cost
_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM
@»
0110 Intake Subsystem
1 |01 Intake Manifolds $ 16.69 [ $ 2.23 | $ 4.56 | $ 23.47] $ 0.16 | $ 1.64 | $ 1.88 | $ 0.47 | $ 4.15] $ 110 | $ 28.72
2 |02__Air Filter Box $ $ $ $ $ $ $ $ $ $ $
3 |03 _Air Filters $ $ $ $ $ $ $ $ $ $ $
4 o5 Throttle Housing Assembly; including Supplies $ 39.00($ $ $ 39.00| $ $ $ $ $ $ 0.02 | $ 39.02
5 |65 Adapters: Flanges for Port Shut-off $ $ $ $ $ $ $ $ $ $ $
6 |70__Pipes, Hoses, Ducting $ $ $ $ $ $ $ $ $ $ $
7 |75 Brackets $ $ $ $ $ $ $ $ $ $ $
8 [80_Bolting & Clamps $ $ $ $ $ $ $ $ $ $ $
9 |85_Sealing Elements $ $ $ $ $ $ $ $ $ $ $
10 |90 Bearing Elements $ $ $ $ $ $ $ $ $ $ $
11 [95_Tools $ $ $ $ $ $ $ $ $ $ $
12 |99 Miscellaneous $ $ $ $ $ $ $ $ $ $ $
13 |00 Engine and Vehicle Assembly $ 080[($ 155|$ 1.10]$ 3.45] $ $ $ $ $ $ $ 3.45
SUB-SUBSYSTEM ROLL-UP $ 5649 ($ 3.78($ 566 (% 6593|$ 016|$ 164|$ 188|$ 047 |$ 4151 $ 111 $ 71.20

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION

5.4L V8, SOHC, NA, PFI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen [ASsembly Cost
_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM
%]
0110 Intake Subsystem
1 |01 Intake Manifolds $ 3246 (S 3.02 | $ 6.38 [ $ 41.86 | $ 0.29 | § 293 | $ 335|$% 084]|$% 7.41]18$ 110 | $ 50.37
2 |02__Air Filter Box $ - 1s $ - 1s $ - 1s - 1s - [s $ - 1s $ B
3 |03 _Air Filters $ - 1s $ - 1s $ - 1s - 1s - [s $ - 1s $ B
4 o5 Throttle Housing Assembly; including Supplies $ 39.00|$ $ - $ 39.00 | $ - $ - $ - $ $ - $ 0.02 | $ 39.02
5 |65 Adapters: Flanges for Port Shut-off $ - |$ $ - |$ $ - |$ - $ - |$ $ - 13 $ -
6 [70__Pipes, Hoses, Ducting $ 359|$ 156]$ 286]$ 802]$ 006|$ 056|$ 064]$ 0.16]$% 1.42]$ 0.03 | $ 9.47
7 |75__Brackets $ - |s $ - |s $ - [s - 1s - |s $ - Is $ -
8 [80_Bolting & Clamps $ - 1s $ - 1s $ - 1s - 1s - [s $ - 1s $ B
9 |85_Sealing Elements $ - s $ - s $ - [s - s - Is $ - Is $ -
10 |90 Bearing Elements $ - | $ - | $ - | - s - | $ k) $ =
11 [95_Tools $ - Is $ - s $ - [s - 1s - |s $ - 1s $ =
12 [99_Miscellaneous $ - | $ - | $ - | - s - | $ e k) $ =
13 |00__Engine and Vehicle Assembly $ 1.00{$ 190 ($ 138]|$ 428]1$% - | - 18 - 13 $ - 13 $ 4.28
SUB-SUBSYSTEM ROLL-UP $ 76.05($ 648 ($ 1063 |$ 9316 |$ 035|$ 349|$ 399|$ 1.00|$ 8.83]$% 115 | $ 103.13

File: Subsystem CMAT, CS0104, RPT2-032510.xls
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FEV APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE Prned 326201

CASE STUDY #0104
Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
e O 10t Bascine Tectmey Cortoratin) NEW TECHNOLOGY PACKAGE COST INFORMATION
3.5L,v6 DOHC, Turbo DI
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

3 )
c § o el Manl;:::a(:ning e Toﬁatl::‘)ll:trkup Pa;:rl?;zling Com’;:tnen(/
2|3 S Subsysiem eserpton Material | Labor | Burden (Corr?::rtlem/ Endlem | soen | promt |EDaT-Ran| Gomborent | (c c:> anen |Assembly Cost

2 Assembly) Scrap Assembly) | 0 embly) |!mPact to OEM

(]

0110 Intake Subsystem
1 |01_Intake Manifolds $ (1578)$  (0.79)[s (1.82) $ (18398 (0.13)$s (1.29)[$ (1.47)[$ (0.37)] s (3.26)] $ - |s (21.65)
2 [02__Air Filter Box $ - 1s -1s - Is -Is - 1s - 1s - 1s - |s - Is - 1s E
3 |03 _Air Filters $ - 1s - 1s - Is -Is - 1s - 1s - 1s - |s - Is - 1s E
4 o5 Throttle Housing Assembly; including Supplies $ - |$ - $ - |$ - $ - |$ - $ - |$ - $ - 13 - $ -
5 |65_ Adapters: Flanges for Port Shut-off $ - | - |s - | - 18 - | - |s - | - 1s L k) - Is =
6 |70__Pipes, Hoses, Ducting $  (359)[$ (1.56)$ (2.86) § 802 (0.06)$ (056)|$ (0.64)[s (0.16)[$ (1.42)] $ (0.03)] $ (9.47)
7 |75 Brackets $ - [s - s - Is - Is - s - s - (s - |s - Is - |3 -
8 [80_Bolting & Clamps $ - | - |s - | - 18 - | - |s - | - 1s L k) - Is =
9 |85_Sealing Elements $ - | - |s - | - 18 - | - |s - | - 1s L k) - Is =
10 |90 Bearing Elements $ - | - s - | - 18 - | - s - | - s L k) - |s =
11 195 _Tools $ - | - s - | - 18 - | - |s - | - Is L k) - |s =
12 [99_Miscellaneous $ - | - s - | - 18 - | - |s - | - s L k) - |s =
13 |00 Engine and Vehicle Assembly $ (0.20)]$ (0.35] % (0.28)] $ (0.82)] $ - $ - $ - $ - $ - $ - $ (0.82)|
SUB-SUBSYSTEM ROLL-UP $ (19.57)|$ (270)[$ (4.96)|$  (27.23)| $ (0.18)[$ (1.85)|$ (2.11)|$ (0.53) $ (4.67)| $ (0.03)( $  (31.94)
File: Subsystem CMAT, CS0104, RPT2-032510.xls Author: G. Kolwich
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IFEV APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)
(B0104 Baseline Technology Configuration)

SYSTEM & SUBSYSTEM DESCRIPTION

NEW TECHNOLOGY PACKAGE COST INFORMATION
3.5L,V6 DOHC, Turbo DI

£ )
c § o el Manl;:::atljring e To*a(l:zllsatrkup pa.crl?:;ling Com’;ztnem /
2 § SubrSubsystem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endltem | ooen profit |EpaT-RaD| (SR | (¢ COStn:m Assembly Cost
_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM
@»
0111 Fuel Induction Subsystem
1 |01 Fuel Rails $ 16.03[$ 3.07 | $ 7.01($ 26.11] $ 0.08 | $ 1.57 | $ 1.04 | $ 0.26 | $ 2.95] % 0.16 | $ 29.21
2 |04 Fuel Injectors $ 1313($ 883|$ 3583|$ 57.79 | $ 0.62 | $ 6.70 | $ 715 $ 2.86 | $ 17.33 1 $ 0.08 | $ 75.20
3 |06 Pressure Regulators $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
4 |07 Fuel Injection Pumps $ 21.23($ 10.01|$ 31.19|$ 62.43] $ 0.85 [ $ 7.34 | $ 7.47 | $ 2.89 | $ 18.55 | $ 0.14 | $ 81.12
5 |65_Adaptors $ - 13 - 13 - 13 - 1s - 13 - 13 - 18 - 13 - 1s - 13 -
6 70 Pipes, Hoses: Low Pressure, High Pressure $ 094|$ 069]|$ 1.69|$ 332]$ 001|$ 020|$ 013($ 0.03($ 0.36 ] $ 0.02 | $ 3.69
7 |75 Brackets $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
8 [80_Bolting $ - 1s - 1s - Is - s - [s - 1s - [s - |s - 1s - s -
9 |85_Sealing Elements $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
10 |90 Bearing Elements $ - |$s - s - s - 18 - 1$ - s - 1s - s - 18 - s =
11 [95_Tools $ - 13 - 13 - 13 - 1s - 13 - 13 - 13 - 13 - 1s - 13 -
12 |99 Miscellaneous $ - |$s - 1S - s - 18 - 1$ - s - s - s - 18 - s =
13 |00 Engine Assembly $ 075|$%$ 322|$ 337|$ 7341 $ - $ - $ - $ - $ - $ - $ 7.34
SUB-SUBSYSTEM ROLL-UP $ 52.08($ 2581 ($ 79.08 |$ 156.98|$ 1.55($ 1581 ($ 1579 ($ 6.05($ 39.19| $ 039 | $ 196.56

File: Subsystem CMAT, CS0104, RPT2-032510.xls
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

= .
i ’;5’ - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endlem | soen | promt |EDaT-Ran| Gomborent | (c C:> anen |Assembly Cost

8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM

%]

0111 Fuel Induction Subsystem
1 |01 Fuel Rails $ 2.54 | $ 2.45 | $ 3.61 (% 8.61]$ 0.03 [ 0.52 | $ 0.34 | $ 0.09 | $ 0.97 | $ 0.08 | $ 9.66
2 |04 Fuel Injectors $ 826($ 763|$ 3214 |8 48.03 | $ 042($ 451|$ 4.87 | $ 212 | $ 11.92 ] $ 0.10 | $ 60.05
3 |06 Pressure Regulators $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
4 |07__Fuel Injection Pumps $ - s $ - s $ - s $ - s $ - Is $ -
5 |65__Adaptors $ - s $ - Is $ - Is $ - s $ - 1s $ =
6 |70 Pipes, Hoses: Low Pressure, High Pressure $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
7 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
8 [80_Bolting $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
9 |85_Sealing Elements $ - 13 $ - 13 $ - | $ - | $ k) $ -
10 |90 Bearing Elements $ - 13 $ - 13 $ - | $ - | $ k) $ -
11 [95_Tools $ - Is $ - s $ - s $ - s $ - 1s $ =
12 [99_Miscellaneous $ - 13 $ - 13 $ - | $ - | $ e k) $ -
13 |00__Engine Assembly $ 0243 120($ 083|$ 2271$ - | - 18 - 13 - 18 - 13 $ 2.27
SUB-SUBSYSTEM ROLL-UP $ 11.04|$ 11.29|$ 3658 ($ 5892|$ 045|$% 503|$ 521|$ 220|$ 1289 | $ 0.18 | $ 71.99

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

3.5L,V6 DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
5.4L V8, SOHC, NA, PFI

= .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;:tn -
2|3 S Subsysiem eserpton Material | Labor | Burden (Corr?::rtlem/ Endlem | soen | promt |EDaT-RaD| Gompore™ | (c COStn:m Assembly Cost
_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM
@»
0111 Fuel Induction Subsystem
1 |01 Fuel Rails $ 1349($ 0628 3.39 [ $ 17.50 | $ 0.05 [ $ 1.05 | $ 070 ($ 017 |$ 1.98 | $ 0.07 | $ 19.55
2 |04 Fuel Injectors $ 487($ 119 | $ 3.69 | $ 9.76 | $ 0.20 | $ 219 | $ 228($ 075|$% 5411 % (0.02)| $ 15.15
3 |06 Pressure Regulators $ - |$ $ - |$ $ - |$ - $ - |$ $ - 13 $ -
4 |07 Fuel Injection Pumps $ 21.23($ 10.01|$ 31.19|$ 62.43 | $ 085($ 734|$ 7.47 | $ 2.89 | $ 18.55 | $ 0.14 | $ 81.12
5 |65__Adaptors $ - s $ - s $ - [s -1 - |3 $ - 1s $ e
6 70 Pipes, Hoses: Low Pressure, High Pressure $ 094|$ 069]|$ 169|$ 332]$ 001|$ 020|$ 013|$ 0.03($ 0.36 ] $ 0.02 | $ 3.69
7 |75 Brackets $ - s $ - s $ - [s - |3 - Is $ - Is $ -
8 [80_Bolting $ - 1s $ - 1s $ - 1s - 1s - Is $ - 1s $ B
9 |85_Sealing Elements $ - 13 $ - 13 $ - 13 - 18 - | $ L k) $ =
10 |90 Bearing Elements $ - 13 $ - 13 $ - 13 - 18 - | $ L k) $ =
11 [95_Tools $ - Is $ - s $ - [s -1 - |s $ - 1s $ e
12 [99_Miscellaneous $ - 13 $ - 13 $ - 13 - 18 - | $ L k) $ =
13 |00__Engine Assembly $ 0518 201[$ 254|8 5.06 | $ - | - 18 - 13 $ - 13 $ 5.06
SUB-SUBSYSTEM ROLL-UP $ 41.04|$ 1452 |$ 4250 ($ 98.06|$ 1.11|$% 1078 ($ 1058 ($ 3.85|$% 26.30 | $ 021|$ 124.57

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability

Study Case#: 0104 (N0104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI
£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen |ASsebly Cost
_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM
@»
0112 Exhaust Subsystem
1 |01 Exhaust Manifold $ 6458 [ $ 298 | $ 12.45|$ 80.01] $ 3.95($ 584 | $ 6.67 | $ 3.34| $ 19.79 | $ 0.23 | $ 100.04
2 |04_Collector Pipes
3 |05 Catalysts
4 |06 _Particle Filters $ $ $ $ $ $ $ $ $ $ $
5 07 Silencers (Mufflers) $ $ $ $ $ $ $ $ $ $ $
6 lo8 Oxygen Sensors
7 |65_Adapters $ $ $ $ $ $ $ $ $ $ $
8 |70 Pipes, Hoses: Low Pressure, High Pressure $ $ $ $ $ $ $ $ $ $ $
9 |75 Brackets
10 [80_Bolting $ $ $ $ $ $ $ $ $ $ $
11 |85 Sealing Elements $ 245 $ 0.49 | $ 1.96 | $ 4.90] $ 0.02 | $ 0.32 | $ 0.29 | § 0.05 | $ 0.69 | $ 0.06 | $ 5.65
12 |90 Bearing Elements $ $ $ $ $ $ $ $ $ $ $
13 [95_Tools $ $ $ $ $ $ $ $ $ $ $
14 |99 Miscellaneous $ $ $ $ $ $ $ $ $ $ $
15 |00 Engine and Vehicle Assembly $ 992($ $ $ 9.92] % $ $ $ $ $ $ 9.92
SUB-SUBSYSTEM ROLL-UP $ 7695 (% 347 ($ 1441 (S 9483|$ 398|% 6.16|$ 696|$ 3.38|$ 2048 | $ 029 | $ 115.60

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability

Study Case#: 0104 (N0104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

= .
i § - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-Ran| Gompore™ | (c Cf anen |Assembly Cost

8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM

%]

0112 Exhaust Subsystem
1 |01 Exhaust Manifold $ 1677 [ $ 253 |$ 12.66 | $ 31.96 | $ 1.17 | $ 214 | $ 1.98 | $ 0.82 | $ 6.11] $ 0.29 | $ 38.36
2 |04 Collector Pipes $ - s $ - s $ - s $ - s $ - Is $ -
3 |05 _ Catalysts $ - s $ - Is $ - Is $ - s $ - 1s $ =
4 |06 _Particle Filters $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
5 07 Silencers (Mufflers) $ - s $ - s $ - s $ - s $ - Is $ -
6 |08__Oxygen Sensors $ - |s $ - |s $ - |s $ - |s $ - Is $ -
7 |65_Adapters $ - s $ - Is $ - Is $ - s $ - 1s $ =
8 |70 Pipes, Hoses: Low Pressure, High Pressure $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
9 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
10 [80_Bolting $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
11 |85 Sealing Elements $ 1.19 | § 0.24 | $ 0.96 | $ 239] $ 0.01($ 0.16 | $ 0.14 [ $ 0.06 | $ 0.37 ] $ 0.06 | $ 2.82
12 |90 Bearing Elements $ - | $ - | $ - | $ - | $ e k) $ -
13 [95_Tools $ - Is $ - s $ - s $ - s $ - 1s $ =
14 [99_Miscellaneous $ - | $ - | $ - | $ - | $ e k) $ -
15 |00 Engine and Vehicle Assembly $ 400|$ $ - s 4.00) $ - |$ $ - |$ $ - 13 $ 4.00
SUB-SUBSYSTEM ROLL-UP $ 2197 |$ 277 |$% 1361 ($ 3835|% 1.18|$% 230($ 212($ 088|$ 6.48 | % 035 $ 45.18

File: Subsystem CMAT, CS0104, RPT2-032510.xls
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FEV

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (N0104 New Technology Configuration)
(B0104 Baseline Technology Configuration)

CASE STUDY #0104

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

Printed: 3/26/2010

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

3.5L,V6 DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
5.4L V8, SOHC, NA, PFI

= .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng coml;:tn -
8 § Sub-Subsystem Description et Labor burdon (CO::::IEM/ Endliem | e oot |epaten (Component/ . Cfstlmn A bly Cos
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM|
%)
0112 Exhaust Subsystem
1 |01 Exhaust Manifold $ 4781 ($ 0.45|$ (0.20)] $ 48.06 | $ 2.78 | $ 3.69 | $ 4.69 | $ 2.51 | $ 13.68 | $ (0.06)| $ 61.68
2 |04 Collector Pipes $ - s $ - s $ - s $ - s $ - Is $ -
3 |05 _ Catalysts $ - s $ - s $ - s $ - Is $ - 1s $ e
4 |06 _Particle Filters $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
5 07 Silencers (Mufflers) $ - s $ - s $ - s $ - s $ - Is $ -
6 |08 Oxygen Sensors $ - s $ - s $ - s $ - s $ - Is $ -
7 |65_Adapters $ - s $ - Is $ - s $ - Is $ - 1s $ e
8 |70 Pipes, Hoses: Low Pressure, High Pressure $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
9 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
10 [80_Bolting $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
11 |85 Sealing Elements $ 1.26 | $ 0.25 | $ 1.00 | $ 2511 $ 0.01 | $ 0.16 | $ 0.15|$ (0.01)] $ 0.32]$ $ 2.83
12 |90 Bearing Elements $ - | $ - | $ - | $ - | $ L k) $ =
13 [95_Tools $ - Is $ - s $ - Is $ - Is $ - 1s $ e
14 [99_Miscellaneous $ - | $ - | $ - | $ - | $ L k) $ =
15 |00 Engine and Vehicle Assembly $ 592|§ $ - s 592]% - |$ $ - |$ $ - 13 $ 5.92
SUB-SUBSYSTEM ROLL-UP $ 5498 ($ 070($ 080($ 56.49|$ 280|$ 386|$ 484|$ 250 |$ 14.00| $ (0.06)| $ 70.43
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APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI
£ .
c 2’ o el Mam}:::at:ning e Totatl::‘)ll:trkup Pa;:rl?;gaaling cqmgztnem/
2 § SubrSubsystem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endltem | ooen profit |EpaT-RaD| (SR | (¢ COStn:m Assembly Cost
_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM
(]
0113 Lubrication Subsystem
1 |o1_oil Pans (Oil Sump) $ 1343[$ 287 18.14 [ $ 3444|$ o018[$ 234[3 214|$ 086($ 552§ 0.32[$ 40.28
2 |02__Oil Pumps $ - [s - - s -Is - s - ls - [s - |s - Is - |s -
3 05 Pressure Regulators $ - $ - - $ - $ - $ - $ = $ = $ = $ = $ =
4 |06 _ Oil Filter $ 294[s 223 4618 978]$ 007]$ 1.08[$ 090[$ 026]$ 231§ 0.16 | $ 12.26
5 |65 _Adapter for Oil Filters $ - 1s - - s - s - [s - 1s - [s - |s - 1s - s -
6 70 ELﬁsF;r::sszrs;suc“m Pipe for Oil Pump, Oil Return, High Pressure, | | ¢ 503 |g 534 8.04 s 3141|s  o012|s 159|s 146($ 061|$ 378 078 s 35.98
7 |75 Brackets $ - s - - |s - 1s - s - [s - ls - Is - 1Is - |3 -
8 [80_Boltings & Clamps $ - [s - - s -Is - s - Js - [s - |s - Is - |s -
9 |85 Sealing Elements: Oil Pan Gasket,... $ 004|$ 0.12 0.17 | $ 032]$ 000|$ 002|$ 0.02($ 0.01($ 0.05] $ 0.00 | $ 0.38
10 |90 Bearing Elements $ - |$ = = $ = $ - |$s = $ - |$ = $ - s = $ =
11 195 _Tools $ - |$s = = $ = $ - |$s = $ - |$ = $ - s = $ =
12 |99 Miscellaneous $ 6.50|$ - = $ 6.50 ] $ - |$ - $ - |$ = $ - s - $ 6.50
13 |00 Engine & Vehicle Assembly $ 130($ 7.98 8.35($ 17631 $ - $ - $ - $ = $ = $ - $ 17.63
SUB-SUBSYSTEM ROLL-UP $ 4425 ($ 16.54 39.30 | $ 100.091$ 037 ($ 503($ 452($ 1.75($ 1167 $ 1.26 [ $ 113.02
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

= .
i ’;5’ - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;:tn -
£ ‘% U Subsysiem eseripton Material | Labor | Burden (Corr?::rtlem/ Endlem | soen | promt |EDaT-Ran| Gomborent | (c C:> anen |Assembly Cost

8 Assembly) Scrap Assembly) | Ty o mply) |ImPact to OEM

%]

0113 Lubrication Subsystem
1 |01 Qil Pans (Oil Sump) $ 6.77 | $ 1.39 | $ 6.29 | 14.45] $ 0.07 | $ 0.94 | $ 0.87 | $ 0.36 | $ 2.241$ 0.18 | $ 16.87
2 |02_Oil Pumps $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
3 05 Pressure Regulators $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
4 |06 _Oil Filter $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
5 |65__Adapter for Oil Filters $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
6 70 ELﬁsF;r::sszrs;Suction Pipe for Oil Pump, Oil Return, High Pressure, $ _ s s _ s s _ s s 5 s s 5 s s 5
7 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
8 [80_Boltings & Clamps $ - | $ - | $ - | $ - | $ k) $ -
9 |85 _Sealing Elements: Oil Pan Gasket,... $ - 13 $ - | $ - | $ - | $ k) $ =
10 |90_ Bearing Elements $ - | $ - | $ - | $ - | $ e k) $ -
11 [95_Tools $ - Is $ - s $ - s $ - s $ - 1s $ =
12 [99_Miscellaneous $ - | $ - | $ - | $ - | $ e k) $ -
13 |00__Engine & Vehicle Assembly $ 0938 $ - | 093]$ - | $ - 13 $ - 13 $ 0.93
SUB-SUBSYSTEM ROLL-UP $ 770|$ 139|% 629($ 1538|$ 007|$ 094|$ 087|$ 036($ 22419% 0.18 | $ 17.79

File: Subsystem CMAT, CS0104, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3

Apdx. C.2 Lubrication, Page: 29 of 45

Author: G. Kolwich
(248)373-6000 Ext. 2411



FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

3.5L,V6 DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
5.4L V8, SOHC, NA, PFI

§ Manufacturing Total : Markup Total Markup Total_ Net
5 -v:) Sub-Subsystem Description Manuéac\:;tturlng Cost Paz(:sgtlng Component/
£l 3 ’ i Material | Labor | Burden | (Component/ | Endltem | gopp | pon epar Ran| (SomPOen | (Componeny [ASSemOlY Cos)
9 Assembly) Scrap Assembly) Assembly) Impact to OEM
%]
0113 Lubrication Subsystem
1 |01 Qil Pans (Oil Sum) $ 6.67 | $ 148 |$ 11.85|$ 19.99 ] § 0.11 [ $ 1.40 127 |$ 050 [ $ 3.28]$% 0.14 | $ 23.41
2 |02_Oil Pumps $ - 1s $ - 1s $ - 1s - s $ - 1s $ B
3 05 Pressure Regulators $ - |$ $ - |$ $ - |$ - |$ $ - 13 $ -
4 IOG Qil Filter $ 294($ 2.23 | $ 461 (% 9.78 | $ 0.07 [ $ 1.08 090 ($ 0268 2.31]$% 0.16 | $ 12.26
5 |65__Adapter for Oil Filters $ - 1s $ - 1s $ - 1s - s $ - 1s $ B
6 70 ELﬁsF;r:‘s’:jrs;s"c“°" Pipe for Oil Pump, Oil Return, High Pressure, | | ¢ 500515 334(s 804$ 3141|s  o012|s 150 146 (s  061|$ 378 |s 0.78 | $ 35.98
7 |75 Brackets $ - s $ - s $ - s - s $ - Is $ -
8 [80_Boltings & Clamps $ - | $ - | $ - | - | $ L k) $ =
9 |85 Sealing Elements: Oil Pan Gasket,... $ 004|$ 012($ 017]$ 032]$% 0.00]|$ 002 002|$ 001]$ 0.05)$ 0.00 | $§ 0.38
10 |90_ Bearing Elements $ - | $ - | $ - | - | $ L k) $ =
11 [95_Tools $ - Is $ - s $ - Is - 18 $ - 1s $ e
12 [99_Miscellaneous $ 650($ $ - | 650 $ - | - 13 $ - 13 $ 6.50
13 |00 Engine & Vehicle Assembly $ 037|$ 798[$ 835|$ 16.70 | $ - |$ - |$ $ - 13 $ 16.70
SUB-SUBSYSTEM ROLL-UP $ 3655|% 15.16 |$ 33.00 [ $ 84.71|$ 030|$% 4.09 365|% 1.38|$ 9431 $% 1.08 [ $ 95.22
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APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

CASE STUDY #0104

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen |ASsebly Cost

_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM

@»

0114 Cooling Subsystem
1 |01 Water Pumps $ 18.90($ 2.22 | $ 437 | $ 25.50 | $ 0.23 [ § 233 | $ 2.64 [ $ 131 $ 6.51]$ 0.08 | $ 32.08
2 |02__Thermostat Housing $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
3 |04 _Heat Exchangers $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
4 05 Pressure Regulators $ - $ - $ - $ - $ - $ - $ = $ = $ = $ = $ =
5 |06 Expansion Tanks $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
6 |65_Adapters $ - 18 - s - 1$ - 1s - 18 - s - 18 - |s - 1s - 13 -
7 70 Pipes, Hoses, Ducting $ 441|$ 338|$ 468|$ 1247]$ 0.02|$ 075|$ 050]|$ - $ 1271 $ 0.10 | $ 13.85
8 |75 Brackets $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
9 [80_ Boltings & Clamps $ - 1s - 1s - Is - s - [s - 1s - [s - |s - 1s - 1s =
10 |85 Sealing Elements $ - |$s - s - s - 18 - 1$ - s - 1s - s - 18 - s =
11 |90 Bearing Elements $ - |$s - 1S - s - 18 - 1$ - s - s - |s - 18 - s =
12 [95_Tools $ - 18 - |s - 13 - 1s - 18 - |s - 18 - |s - 1s - 13 -
13 |99 Miscellaneous $ - |$s - 1S - s - 18 - 1$ - s - s - |s - 18 - s =
14 |00 Engine and Vehicle Assembly $ 166|$ 194($ 350|$ 7111 $ - | $ - $ - |$ - $ - |$ - $ 7.11
SUB-SUBSYSTEM ROLL-UP $ 2498 ($ 754 (% 1256 | $ 45.08|$ 025|$%$ 3.07|$ 314|$ 131|$ 7781 % 0.18 | $ 53.04
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI
= .
i § - Manufacturing o :;:t:(:, ng Markup Tota(l: :\)Ilsatrkup Pa:gzling coml;(e’tn -
213 S Subsysiem eserpton Material | Labor | Burden (Corr?::rtlem/ Endltem | soen | promt |EDaT-Ran| Gompore™ | (c Cf anen |Assembly Cost
4 Assembly) Scrap Assembly) | 0 embly) |!mPact to OEM
%]
0114 Cooling Subsystem
1 [o1  water Pumps $ - s $ - s $ - [s - |3 - Is $ - Is $ -
2 |02_Thermostat Housing $ - s $ - s $ - [s - s - Is $ - Is $ -
3 |04 _Heat Exchangers $ - s $ - s $ - [s - s - Is $ - Is $ -
4 o5 Pressure Regulators $ - |$ $ - |$ $ - |$ - $ - |$ $ - 13 $ -
5 |06 Expansion Tanks $ - s $ - s $ - [s - s - Is $ - Is $ -
6 |65_Adapters $ - s $ - Is $ - [s -1 - |s $ - 1s $ =
7 |70__Pipes, Hoses, Ducting $ - s $ - s $ - [s - s - Is $ - Is $ -
8 |75 Brackets $ - s $ - s $ - [s - s - Is $ - Is $ -
9 [80_Boltings & Clamps $ - 13 $ - 13 $ - 13 - 18 - | $ k) $ -
10 |85_Sealing Elements $ - 13 $ - 13 $ - 13 - 18 - | $ k) $ -
11 |90 Bearing Elements $ - 13 $ - 13 $ - 13 - 18 - | $ e k) $ -
12 [95_Tools $ - s $ - s $ - [s -1 - |s $ - 1s $ =
13 [99_Miscellaneous $ - 13 $ - 13 $ - 13 - 18 - 13 $ e k) $ -
14 |00__Engine and Vehicle Assembly $ - 13 $ - 13 $ - 13 - 18 - | $ e k) $ -
SUB-SUBSYSTEM ROLL-UP $ $ - $ $ - $ $ - $ $ - $ $ - $
File: Subsystem CMAT, CS0104, RPT2-032510.xls Author: G. Kolwich
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

3.5L,V6 DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
5.4L V8, SOHC, NA, PFI

£ .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng coml;:tn -
8 § Sub-Subsystem Description et Labor burdon (CO::::IEM/ Endliem | e oot |epaten (Component/ . Cfstlmn A bly Cos
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM|
%)
0114 Cooling Subsystem
1 |01 Water Pumps $ 18.90 [ $ 2.22 | $ 437 | $ 25.50 | $ 0.23 [ § 233 | $ 264 | $ 1.31]$ 6.51]$ 0.08 | $ 32.08
2 |02_Thermostat Housing $ - s $ - s $ - s $ - s $ - Is $ -
3 |04 _Heat Exchangers $ - s $ - s $ - s $ - s $ - Is $ -
4 o5 Pressure Regulators $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
5 |06 Expansion Tanks $ - s $ - s $ - s $ - s $ - Is $ -
6 |65_Adapters $ - s $ - s $ - s $ - s $ - 1s $ e
7 |70 PiBeS, Hoses, Ducting $ 441 ($ 3.38 | $ 4.68 | $ 12471 $ 0.02 | $ 0.75 | $ 0.50 | $ $ 1.27 ] $ 0.10 | $ 13.85
8 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
9 [80_Boltings & Clamps $ - | $ - | $ - | $ - | $ L k) $ =
10 |85_Sealing Elements $ - | $ - | $ - | $ - | $ L k) $ =
11 |90 Bearing Elements $ - | $ - | $ - | $ - | $ L k) $ =
12 [95_Tools $ - Is $ - s $ - Is $ - s $ - 1s $ e
13 [99_Miscellaneous $ - | $ - | $ - | $ - | $ L k) $ =
14 |00 Engine and Vehicle Assembly $ 166|$ 194($ 350(|$ 7111 $ - |$ $ - |$ $ - 13 $ 7.11
SUB-SUBSYSTEM ROLL-UP $ 2498 |$ 754|% 1256 ($ 4508|$ 025|% 3.07($ 3.14($ 131|$ 7.78 | $ 0.18 | $ 53.04
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability

Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI

£ .
|3 )
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen [ASsermbly Cost

_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM

7]

0115 Induction Air Charging Subsystem
1 |01 Turbo Chargers (Assemblies) $ 10357 |$ 5554 |$ 69.32|$ 228.42]1$ 17.30|$ 31.41|$ 3407 |$ 1346 |$ 96.23 | $ 517 | $ 329.82
2 102 Solenoid: $ - |$s = $ = $ = $ - |s = $ - |$s = $ - 13 = $ =
3 |05 Heat Exchﬂer $ 11.13|$ 346 | $ 10.62 | $ 25211 $ 0.33 | $ 3.66 | $ 3.89 | $ 220 | $ 10.08 | $ 0.33 | $ 35.61
4 |07__Pins, Dowels, Plugs and Cups $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
5 | [i5_snapRings s - s - [s - [s s s -~ |s - 1s - Is —Is is :
6 |70 Piges, Hoses, Ducliﬂ $ 20.02|$ 6.62|$ 10.27 | $ 36.90 | $ 0.18 | $ 240 | $ 221 $ 0.42 | $ 521]8$ 0.63 | $ 42.75
7 |75 Brackets $ 574 | $ 0.27 | $ 032 $ 6.33] $ 0.03 | $ 0.41]$ 0.38 | $ 0.06 | $ 0.89 | $ 0.02 | $ 7.24
8 [80_ Boltings, Clamps, Misc Fastening $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
9 |85_Sealing Elements $ - s - |s - |s - 1s - s - [s - ls - Is - 1Is - |3 -
10 |90 Bearing Elements $ - 1|$ - Is - s - 18 - 1$ - s - 1s - s - 18 - s =
11 |99 Miscellaneous $ 519 [ § = $ = $ 519 $ 0.03 | $ 0.34 | $ 0.31 | $ 0.13 | $ 0.80 | $ 0.02 | $ 6.02
12 |00 Engine & Vehicle Assembly $ 097($ 1055|$ 15.83|$ 27.35] $ - $ - $ - $ = $ = $ - $ 27.35
SUB-SUBSYSTEM ROLL-UP $146.61 | $ 76.44 | $106.36 | $ 329.41|$ 1787 |$ 38.21 ($ 4086 |$ 16.27 | $ 11321 $ 6.17 | $ 448.79
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APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability

Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:;;;:ng com';(e’tn -
£ § S Subsysiem Deserpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c cfStn:m Assembly Cost

4 Assembly) Scrap Assembly) | ) bly) |ImPact to OEM

@

0115 Induction Air Charging Subsystem
1 |01 Turbo Chargers (Assemblies) $ - |$ $ - |$ $ - |$ - |$ $ - 13 $ -
2 [02_Solenoids $ - 1s $ - 1s $ - 1s - s $ - 1s $ B
3 |05 _Heat Exchanger $ - s $ - s $ - s - s $ - Is $ -
4 |07__Pins, Dowels, Plugs and Cups $ - s $ - s $ - s - s $ - Is $ -
5 | [i5_snapRings s - s s - s s - s —Is s —Is s :
6 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s - s $ - Is $ -
7 |75 Brackets $ - s $ - s $ - s - s $ - Is $ -
8 [80_ Boltings, Clamps, Misc Fastening $ - s $ - s $ - s - s $ - Is $ -
9 |85_Sealing Elements $ - s $ - s $ - s - s $ - Is $ -
10 |90 Bearing Elements $ - | $ - | $ - | - | $ k) $ =
11 [99_ Miscellaneous $ - | $ - | $ - | - | $ e k) $ =
12 |00__Engine & Vehicle Assembly $ - | $ - | $ - | - | $ e k) $ =
SUB-SUBSYSTEM ROLL-UP $ $ - $ $ - $ $ - $ - $ $ - $
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability

Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

3.5L,V6 DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
5.4L V8, SOHC, NA, PFI

£ )
|2 )
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-reo| Gomporen’ | (c mponen |ASsembly Cost
_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM
@
0115 Induction Air Charging Subsystem
1 |01 Turbo Chargers (Assemblies) $ 10357 [$ 5554 |8 69.32|$ 228.42]1$ 17.30|$ 31.41|$ 3407 |$ 13.46|$ 96.23 | $ 517 | $ 329.82
2 [02_Solenoids $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
3 |05 Heat Exchﬂer $ 1113 ($ 346 | $ 10.62 | $ 25.21] $ 0.33 | $ 3.66 | $ 3.89 | $ 2.20 | $ 10.08 | $ 0.33 | $ 35.61
4 |07__Pins, Dowels, Plugs and Cups $ - s $ - s $ - s $ - s $ - Is $ -
5 [15_Snap Rings s - [s s - [s s - [s s - [s s —Is s -
6 |70 Piges, Hoses, Ducting $ 20.02($ 6.62|$ 10.27 | $ 36.90 | $ 0.18 | $ 240 | $ 221 $ 0.42 | $ 521]$% 0.63 | $ 42.75
7 |75 Brackets $ 574 | $ 0.27 | $ 0.32 | $ 6.33] $ 0.03 | $ 0.41 | $ 0.38 | $ 0.06 | $ 0.89 ] $ 0.02 | $ 7.24
8 [80_ Boltings, Clamps, Misc Fastening $ - s $ - s $ - s $ - s $ - Is $ -
9 |85_Sealing Elements $ - s $ - s $ - s $ - s $ - Is $ -
10 |90 Bearing Elements $ - 13 $ - 13 $ - 13 $ - 13 $ - 13 $ =
11 |99 Miscellaneous $ 519($ $ - s 519|$ 003|$ 0348 031($ 013]|$ 080]$ 0.02|$ 6.02
12 |00 Engine & Vehicle Assembly $ 097]$ 1055[% 15.83[¢ 27.35] $ - | $ $ - |$ $ - 13 $ 27.35
SUB-SUBSYSTEM ROLL-UP $146.61 | $ 76.44 | $106.36 | $ 329.41|$ 1787 |$ 3821 ($ 4086 |$ 16.27 | $ 11321 $ 6.17 | $ 448.79
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI
£ )
. ’;2) - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;;:ng Coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c mponen |ASsebly Cost
_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM
%]
0117 Breather Subsystem
1 |02 OiI/Awator $ 1242 ($ 2.48 | $ 9.93 [ § 24841 $ 0.08 | $ 1.68 | $ 112 | $ 0.28 | $ 3.16 ] $ 0.05 | $ 28.05
2 03 _Valves $ $ $ $ $ $ $ $ $ $ $
3 165 Adapters $ $ $ $ $ $ $ $ $ $ $
4 [70_Pipes, Hoses, Ducting $ 3.49|$ 070]|$ 279]$% 6.99]$ 002]$ 047]3 032[$ 008]$ 0.89 | $ $ 7.88
5 |75 Brackets $ $ $ $ $ $ $ $ $ $ $
6 [80_Boltings $ $ $ $ $ $ $ $ $ $ $
7 |85_Sealing Elements $ $ $ $ $ $ $ $ $ $ $
8 |90 Bearing Elements $ $ $ $ $ $ $ $ $ $ $
9 195 Tools $ $ $ $ $ $ $ $ $ $ $
10 |99 Miscellaneous $ $ $ $ $ $ $ $ $ $ $
11 |00 Engine and Vehicle Assembly $ 008|$ 1.05|$ 0.19]|$ 1.32]$ $ $ $ $ $ $ 1.32
SUB-SUBSYSTEM ROLL-UP $ 1599 ($ 424 ($ 1292 ($ 33.14|$ 011|$ 215|$ 144|$ 036 |$ 405]$% 0.05| $ 37.25

File: Subsystem CMAT, CS0104, RPT2-032510.xls
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:;;;:ng coml;(e’tn -
£ § S Subsysiem Deserpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c cfStn:m Assembly Cost

4 Assembly) Scrap Assembly) | ) bly) |ImPact to OEM

@

0117 Breather Subsystem
1 |02 OiI/Awator $ 0.67 | $ 0.13 [ § 0.53 | 1.33]$ 0.00 | $ 0.09 | $ 0.06 | $ 0.02 | $ 0.17 ] $ 0.02 [ $ 1.52
2 |03 Valves $ - | $ - | $ - | $ - | $ k) $ =
3 |65_Adapters $ 050[8$ $ - Is 050]8 - [s $ - 1s $ - 1s $ 0.50
4 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
5 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
6 [80_Boltings $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
7 |85_Sealing Elements $ - s $ - s $ - s $ - s $ - Is $ -
8 |90 Bearing Elements $ - s $ - s $ - s $ - s $ - Is $ -
9 [95_Tools $ - | $ - | $ - | $ - | $ k) $ =
10 [99_Miscellaneous $ - 13 $ - 13 $ - 13 $ - 13 $ - 13 $ -
11 |00__Engine and Vehicle Assembly $ 005[$ 030[$ 005|8 040]$ - 13 $ - 13 $ - 13 $ 0.40
SUB-SUBSYSTEM ROLL-UP $ 121($ 043 ($ 059($ 223|$ 000|$ 009|$ 006|$%$ 0.02|$ 0.17] $ 0.02 | $ 2.42

File: Subsystem CMAT, CS0104, RPT2-032510.xls
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

3.5L,V6 DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
5.4L V8, SOHC, NA, PFI

= .

i ’;5’ - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;:tn -

£ C% SubrSubsystem Bescription Material Labor Burden (CO::::IEM/ End Item SG&A Profit |ED&T-R&D (Componenty (C COStn:m A bly Cost
_'g Assembly) Scrap Assembly) Assermbly) Impact to OEM
%]

0117 Breather Subsystem

1 |02 OiI/Awator $ 11.75($ 235 | $ 9.40 | § 23.51] $ 0.08 | $ 1.59 | $ 1.06 | $ 027 [$ 299]$ 0.03 | $ 26.53

2 |03 Valves $ - [s -1 - |s $ - s $ - s $ - 1s $ e

3 |65_Adapters $_(©50[¢ - 18 - [$ 050 - |$ $ - Is $ - 1s $ (0.50)

4 [70_Pipes, Hoses, Ducting $ 349]$ 070]$ 279]$ 699[$ 002[s o047[s 032]s 008]s 0.89 | $ S 7.88

5 |75__Brackets $ - Is -1s - 1s $ - s $ - s $ - Is $ -

6 [80_Boltings $ - 1s - 1s - [s $ - 1s $ - 1s $ - 1s $ B

7 |85_Sealing Elements $ - 13 - 18 - 13 $ - 13 $ - 13 $ L k) $ =

8 |90 Bearing Elements $ - 13 - 18 - 13 $ - 13 $ - 13 $ L k) $ =

9 [95_Tools $ - [s -1 - |s $ - s $ - Is $ - 1s $ e

10 [99_Miscellaneous $ - 13 - 18 - 13 $ - 13 $ - 13 $ - 13 $ =

11 |00 Engine and Vehicle Assembly $ 003|$ 075[$ 0.14]$ 0.92]$ - |$ $ - |$ $ - 13 $ 0.92

SUB-SUBSYSTEM ROLL-UP $ 1478 ($ 380 ($ 1233 ($ 3091|$ 010|$ 206|$ 138|$ 034|$ 3.88]$% 0.03 | $ 34.83
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI
£ )
c § o e Manl;:::a(:ning e To*atl:zllsatrkup pa.crl?:;ling Com’;ztnem /
2 § SubrSubsystem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endltem | ooen profit |EpaT-RaD| (SR | (¢ COStn:m Assembly Cost
_'g Assembly) Scrap Assembly) Assgmbly) Impact to OEM
@»
0160 Engine Management, Engine Electronic, and Electrical Subsystems
1 |01 Spark Plugsl Glow Plugs $ 4.06 [ $ 0.81 | $ 3.24 [ $ 8.11]$ 0.05 [ $ 0.62 | $ 0.58 | 0.24 | $ 1.49] $ $ 9.60
2 I02 Engine Management Systems, Engine Electronic Systems $ 2409|$ 482|$% 19.27|$ 48.18]$ 042|$ 420|$ 480($ 240($ 11.82]$ $ 60.00
3 I03 Engine Electrical Systems (including Wiring Harnesses, Earth Straps, | $ 46.95 [$ 2466 |$ 3429 ($ 10590)$ 046($ 716[($ 571|$ 1.99|8$ 15.31 ] $ 011 | $ 121.32
4 |65_Adapters $ $ $ $ $ $ $ $ $ $ $
5 |70__Pipes, Hoses, Ducting $ $ $ $ $ $ $ $ $ $ $
6 |75 Brackets $ $ $ $ $ $ $ $ $ $ $
7 [80_Boltings $ $ $ $ $ $ $ $ $ $ $
8 |85_Sealing Elements $ $ $ $ $ $ $ $ $ $ $
9 |90 Bearing Elements $ $ $ $ $ $ $ $ $ $ $
10 [95_Tools $ $ $ $ $ $ $ $ $ $ $
11 |99 Miscellaneous $ $ $ $ $ $ $ $ $ $ $
12 |00 Engine and Vehicle Assembly $ 010($ 241]|$ 125]|$ 3.75] $ $ $ $ $ $ $ 3.75
SUB-SUBSYSTEM ROLL-UP $ 7520 ($ 32.70 [ $ 58.06 | $ 165.95|$ 092 ($ 11.98($ 11.08 ($ 4.63($ 28.61|$ 0.11|$ 194.68

File: Subsystem CMAT, CS0104, RPT2-032510.xls
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI

£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:;;;:ng coml;(e’tn -
£ § S Subsysiem Deserpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c c:> anen |Assembly Cost

8 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM

%]

0160 Engine Management, Engine Electronic, and E
1 |01 Spark Plugsl Glow Plugs $ 400($ 080|$ 3.20 [ $ 8.00 ] $ 004($ 052|$ 048 ($ 0208 1.24]1$ $ 9.24
2 |02_Engine Management Systems, Engine Electronic Systems $ - 13 $ - 13 $ - 13 $ - | $ k) $ =
3 I03 Engine Electrical Systems (including Wiring Harnesses, Earth Straps, | $ 38.39 [$ 20.61|$ 37.88($ 96.88]$ 046|$% 6.77|$ 562($ 2.07($ 14921 $ 0.15 | $ 111.95
4 |65_Adapters $ - Is $ - s $ - Is $ - s $ - 1s $ =
5 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
6 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -
7 [80_Boltings $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
8 |85_Sealing Elements $ - s $ - s $ - s $ - s $ - Is $ -
9 |90 Bearing Elements $ - s $ - s $ - s $ - s $ - Is $ -
10 [95_Tools $ - Is $ - s $ - s $ - s $ - 1s $ =
11 [99_Miscellaneous $ - 13 $ - 13 $ - 13 $ - | $ e k) $ -
12 |00__Engine and Vehicle Assembly $ 0108 241($ 083|$ 334]$ - | $ - 13 $ - 13 $ 3.34
SUB-SUBSYSTEM ROLL-UP $ 4249 ($ 2381 ($ 4191 ($ 10822|1$ 050($ 7.29($ 6.10($ 227($ 16.16 | $ 0.15 | $ 124.52
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EPA Contract:EP-C-07-069 WA1-3

Apdx. C.2 Electronic-Electrical, Page: 41 of 45

Author: G. Kolwich
(248)373-6000 Ext. 2411



FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

CASE STUDY #0104

Printed: 3/26/2010

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

3.5L,V6 DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
5.4L V8, SOHC, NA, PFI

= .

i ’;5’ - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;:tn -

£ C% SubrSubsystem Bescription Material Labor Burden (CO::::IEM/ End Item SG&A Profit |ED&T-R&D (Componenty (c c:’Stn:m A bly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM
@»

0160 Engine Management, Engine Electronic, and E

1 |o1_Spark Plugs, Glow Plugs $ - 13 $ 004s 011]$ o001]$ o010[$ o0.10[$ 004]$ 0.25]8% $ 0.36

2 |02 Engine Management Systems, Engine Electronic Systems $ o $ - $ 19.27 | $ 48.181$ 042|$ 420|$ 480($ 240($ 11.82] $ $ 60.00

3 |03 Engine Electrical Systems (including Wiring Harnesses, Earth Straps, 0 $ - $ - $ (3.58)| $ 9.03]$ 000|$ 039|$ 0.08[$ (0.09|$ 0.39]$ (0.04)| $ 9.38

4 |65_Adapters $ - 1s $ - s $ - s $ - s $ - 1s $ e

5 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -

6 |75 Brackets $ - s $ - s $ - s $ - s $ - Is $ -

7 [80_Boltings $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B

8 |85_Sealing Elements $ - 13 $ - 13 $ - 13 $ - | $ L k) $ =

9 |90 Bearing Elements $ - 13 $ - 13 $ - 13 $ - | $ L k) $ =

10 [95_Tools $ - 1s $ - s $ - Is $ - Is $ - 1s $ =

11 [99_Miscellaneous $ - 13 $ - 13 $ - 13 $ - | $ L k) $ =

12 |00__Engine and Vehicle Assembly $ - 13 $ 0428 042]$ - | $ - 13 $ L k) $ 0.42

SUB-SUBSYSTEM ROLL-UP $ $ - $ 1615 $ 57.73|$ 043 |$ 469($ 498($ 235|$ 12.46 | $ (0.04)[ $ 70.15
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

(B0104 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 3.5L,V6 DOHC, Turbo DI
£ )
. § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)IlsatrKUP Pa:;;zling coml;(e’tn -
2|3 S Sumysiem Descrpton Material | Labor | Burden (Corr?::rtlem/ Endliem | saen | proft |epat-ren| Gomporen’ | (c c:> anen |Assembly Cost
_'g Assembly) Scrap Assembly) Assembly) Impact to OEM
%]
0170 Accessory Subsystem (Starter Motor, Alternators, Power Steering Pumps, etc)
1 o1 Starter Motors $ $ $ $ - 1s $ $ $ $ $ $
2 02 Alternators $ $ $ $ - 1s $ $ $ $ $ $
3 |03__Power Steering Pumps $ $ $ $ - 1s $ $ $ $ $ $
4 |04 Vacuum Pumps $ 3.98 [ $ 218 | $ 734 $ 13491 $ 0.11 | $ 1.62 | $ 1.32 | $ 0.37 | $ 3.41]$% 0.11 | $ 17.01
5 o5 Air Conditioning Compressors $ $ $ $ - $ $ $ $ $ $ $
6 |06 Hydraulic Pumps $ $ $ $ - 1s $ $ $ $ $ $
7 [07 Ventilator $ $ $ $ - 1s $ $ $ $ $ $
8 [10 Other Accessories $ $ $ $ - 1s $ $ $ $ $ $
9 |65_Adapters $ $ $ $ Bl E $ $ $ $ $ $
10 |70__Pipes, Hoses, Ducting $ $ $ $ - 1s $ $ $ $ $ $
11 |75 Brackets $ $ $ $ - 1s $ $ $ $ $ $
12 [80_Boltings $ $ $ $ - 1s $ $ $ $ $ $
13 |85 Sealing Elements $ $ $ $ - 18 $ $ $ $ $ $
14 |90 Bearing Elements $ $ $ $ - 18 $ $ $ $ $ $
15 [95_Tools $ $ $ $ Bl $ $ $ $ $ $
16 |99 Miscellaneous $ $ $ $ - 18 $ $ $ $ $ $
17 |00 Engine & Vehicle Assembly of Accessory Components $ 013($ 074|$ 1.34]|$ 2.20] $ $ $ $ $ $ $ 2.20
SUB-SUBSYSTEM ROLL-UP $ 411 |$ 292($ 867($ 1569|$ 011 |$ 162($ 132($ 037($ 341]$% 011 | $ 19.22

File: Subsystem CMAT, CS0104, RPT2-032510.xls
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine

Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability
Study Case#: 0104 (NO104 New Technology Configuration)

( B0104 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION 5.4L V8, SOHC, NA, PFI
£ .
c i’ o el Manl;:::a(:ning e To*a:::‘)ﬂ:trkup pa.crl?:]:ng cqm';:tnem /
g § Sub-Subsystem Description aterial Labor Burdon (co::::]em/ End ltem . oot |epat-RED (Component/ . Cfstlmn A bly Cost
4 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM
%)
0170 Accessory Subsystem (Starter Motor, Alternat:
1 o1 Starter Motors $ - s $ - s $ - s - s $ - Is $
2 o2 Ailternators $ - s $ - s $ - s - s $ - Is $
3 |03__Power Steering Pumps $ - 13 $ - | $ - | - | $ k) $
4 [o4  vacuum Pumps $ - s $ - s $ - s - s $ - Is $
5 |05 Air Conditioning Compressors $ - |$ $ - |$ $ - |$ - |$ $ - 13 $
6 |06 Hydraulic Pumps $ - s $ - s $ - s - s $ - Is $
7 o7 Ventilator $ - s $ - s $ - s - s $ - Is $
8 [10 Other Accessories $ - s $ - s $ - s - s $ - Is $
9 |65_Adapters $ - s $ - Is $ - Is - 18 $ - 1s $
10 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s - s $ - Is $
11 |75 Brackets $ - s $ - s $ - s - s $ - Is $
12 [80_Boltings $ - 1s $ - 1s $ - 1s - s $ - 1s $
13 |85_Sealing Elements $ - | $ - | $ - | - | $ e k) $
14 |90 Bearing Elements $ - | $ - | $ - | - | $ e k) $
15 [95_Tools $ - Is $ - s $ - s - 18 $ - 1s $
16 [99_Miscellaneous $ - | $ - | $ - | - | $ e k) $
17 |00__Engine & Vehicle Assembly of Accessory Components $ - 13 $ - | $ - | - | $ e k) $
SUB-SUBSYSTEM ROLL-UP $ $ - |s $ - s $ - $ - |s $ - s
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FEV

APPENDIX C.2 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0104

Printed: 3/26/2010

Technology Level: 01-Downsized, Turbocharged, Gasoline Direct Inject (GDI) Engine
Vehicle Class: 04-Small to Midsize Truck, Passenger + Midsize Towing Capability

Study Case#: 0104 (NO104 New Technology Configuration)
( B0104 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

3.5L,V6 DOHC, Turbo DI

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
5.4L V8, SOHC, NA, PFI

£ .
i § - Manufacturing o :;:t:(:, g Markup Tota(l: :\)Ilsatrkup Pa:;;;:ng coml;:tn -
£ § S Subsysiem eserpton Material | Labor | Burden (Corr?::rtlem/ Endlem | soen | proit |EDaT-RaD| Gombonent (Corr?::rtlen!/ Assemoly Cost
4 Assembly) Scrap Assembly) | T o mply) |!mPact to OEM
%)
0170 Accessory Subsystem (Starter Motor, Alternat:
1 o1 Starter Motors $ - s $ - s $ - s $ - s $ - Is $ -
2 o2 Ailternators $ - s $ - s $ - s $ - s $ - Is $ -
3 |03__Power Steering Pumps $ - 13 $ - 13 $ - | $ - | $ L k) $ =
4 |04 Vacuum Pumps $ 3.98 [ § 218 | $ 7.34 | $ 13.491$ 0.11 | $ 1.62 | $ 1.32 | $ 0.37 | $ 34118% 0.11 | $ 17.01
5 |05 Air Conditioning Compressors $ - |$ $ - |$ $ - |$ $ - |$ $ - 13 $ -
6 |06 Hydraulic Pumps $ - s $ - s $ - s $ - s $ - Is $ -
7 o7 Ventilator $ - s $ - s $ - s $ - s $ - Is $ -
8 [10 Other Accessories $ - s $ - s $ - s $ - s $ - Is $ -
9 |65_Adapters $ - s $ - Is $ - s $ - Is $ - 1s $ e
10 |70__Pipes, Hoses, Ducting $ - s $ - s $ - s $ - s $ - Is $ -
11 |75 Brackets $ - s $ - s $ - s $ - s $ - |s $ -
12 [80_Boltings $ - 1s $ - 1s $ - 1s $ - 1s $ - 1s $ B
13 |85_Sealing Elements $ - 13 $ - 13 $ - | $ - | $ L k) $ =
14 |90 Bearing Elements $ - 13 $ - 13 $ - | $ - | $ L k) $ =
15 [95_Tools $ - Is $ - s $ - Is $ - Is $ - 1s $ e
16 [99_Miscellaneous $ - 13 $ - 13 $ - | $ - | $ L k) $ =
17 |00 Engine & Vehicle Assembly of Accessory Components $ 013|$ 074]|$ 1.34|$ 220 $ - $ $ - $ $ - $ $ 2.20
SUB-SUBSYSTEM ROLL-UP $ 411|$ 292|$ 867($ 1569|$ 0.11|$ 162|$ 132|$ 037($ 341 % 0.11|$ 19.22

File: Subsystem CMAT, CS0104, RPT2-032510.xls
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APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission

Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0802 ( N0802 New Technology Configuration)

( B0802 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . S
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
E Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost (Component/ Cost Assembly Cost
B Material | Labor | Burden | (Component/ | ENONEM | sgen | profit |EDAT-RED| accomplyy | (COmPonent/ |\ P TR Cem
S Assembly) Scrap Assembly)
4]
0202 Case(s) Subsystem
1 | 01 Transaxle Case $ - $ - - $ - $ - $ - $ - $ - $ $ - $
2 | 02 Transaxle Housing $ - $ - - $ - $ - $ - $ - $ - $ $ - $
3 | 03 _Covers $ = $ = = $ = $ = $ = $ = $ = $ $ = $
4 | 04 OPEN $ = $ = = $ = $ = $ = $ = $ = $ $ = $
5 | 05 OPEN $ = $ = = $ = $ = $ = $ = $ = $ $ = $
6 | 10 Plugs $ = $ = = $ = $ = $ = $ = $ = $ $ = $
7 | 70 Pipes, Hoses, Ducting $ - $ - - $ - $ - $ - $ - $ - $ $ - $
8 | 75 _Brackets $ = $ = = $ = $ = $ = $ = $ = $ $ = $
9 | 80_Boltings $ = $ = = $ = $ = $ = $ = $ = $ $ = $
10 | 85 Sealing Elements $ - $ - - $ - $ - $ - $ - $ - $ $ - $
11 | 90 Bearing Elements $ - $ - - $ - $ - $ - $ - $ - $ $ - $
12 [ 99 Miscellaneous $ - $ - - $ - $ - $ - $ - $ - $ $ - $
13 ] 99 Transmission Assembly of Case Componments $ - $ - - $ - $ - $ - $ - $ - $ $ - $
SUB-SUBSYSTEM ROLL-UP $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
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FEWV

APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission

Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0802 ( N0802 New Technology Configuration)

( B0802 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
5 Speed Automatic Transmission: 2004-2006 Toyota Camry
E Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
=13 i c o | End item § y (Component/ Component/ Assembly Cost]
: Material | Labor | Burden | (Componen SG&A Profit  [ED&T-R&D| " pgsembly) | (COMP Impact to OEM
S Assembly) Scrap Assembly)
4]
0202 Case(s) Subsystem
1 | 01 Transaxle Case $ 083[$ 053|$ 468|$ 6.03] $ = $ = $ - $ - $ - $ - $ 6.03
2 | 02 Transaxle Housing $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
3 | 03 _Covers $ = $ = $ = $ = $ = $ = $ = $ = $ = $ = $ =
4 | 04 OPEN $ = $ = $ = $ = $ = $ = $ = $ = $ = $ = $ =
5 | 05 OPEN $ = $ = $ = $ = $ = $ = $ = $ = $ = $ = $ =
6 | 10 Plugs $ = $ = $ = $ = $ = $ = $ = $ = $ = $ = $ =
7 | 70 Pipes, Hoses, Ducting $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
8 | 75 _Brackets $ = $ = $ = $ = $ = $ = $ = $ = $ = $ = $ =
9 | 80_Boltings $ = $ = $ = $ = $ = $ = $ = $ = $ = $ = $ =
10 | 85 Sealing Elements $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
11 | 90 Bearing Elements $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
12 | 99 Miscellaneous $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
13 ] 99 Transmission Assembly of Case Componments $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
SUB-SUBSYSTEM ROLL-UP $ 083|$ 053|3$ 468(% 6.03]$ - $ - $ - $ - $ - $ - $ 6.03
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FEWV

APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Printed: 3/26/2010

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Casef: 0802 ( N0802 New Technology Configuration)

( B0802 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

6 Speed Automatic Transmission: 2007-2009 Toyota Camry

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
5 Speed Automatic Transmission: 2004-2006 Toyota Camry

E Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost (Component/ Cost Assembly Cost
B Material | Labor | Burden | (Component/ E;d tem | seea Profit [EDET-RE&D| agsembly) | (COmPOnent! |\ ot to OEM
S Assembly) crap Assembly)
7]
0202 Case(s) Subsystem
1 |01 Transaxle Case $ (0.83)|$ (0.53)| $ (4.68)] $ (6.03)] $ $ $ $ $ $ (6.03)]
2 | 02 Transaxle Housing $ $ $ $ $ $ $ $ $ $
3 | 03 _Covers $ $ $ $ $ $ $ $ $ $
4 | 04 OPEN $ $ $ $ $ $ $ $ $ $
5 | 05 OPEN $ $ $ $ $ $ $ $ $ $
6 | 10 Plugs $ $ $ $ $ $ $ $ $ $
7 | 70 Pipes, Hoses, Ducting $ $ $ $ $ $ $ $ $ $
8 | 75 _Brackets $ $ $ $ $ $ $ $ $ $
9 | 80_Boltings $ $ $ $ $ $ $ $ $ $
10 | 85 Sealing Elements $ $ $ $ $ $ $ $ $ $
11 | 90 Bearing Elements $ $ $ $ $ $ $ $ $ $
12 | 99 Miscellaneous $ $ $ $ $ $ $ $ $ $
13 ] 99 Transmission Assembly of Case Componments $ $ $ $ $ $ $ $ $ $
SUB-SUBSYSTEM ROLL-UP $ (0.83)$ (0.53)$ (4.68)% (6.03)] $ $ $ $ $ $ (6.03)
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FEWV

APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0802 ( N0802 New Technology Configuration)

( B0802 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . S
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
E Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost
= i End Item § (Component/ Assembly Cost]
@ Material | Labor | Burden | (Component/ SG&A Profit [ED&T-R&D| " agsembly) | (COMPONENY |\ ooct to OEM
S Assembly) Scrap Assembly)
4]
0203 Geartrain Subsystem
1 | 01 Sun Gears $ - $ - - $ $ - $ - $ - $ - $ $ - $
2 | 02 Planetarx Gears $ - $ - - $ $ - $ - $ - $ - $ $ - $
3 | 03 Ring Gears $ - $ - - $ $ - $ - $ - $ - $ $ - $
4 | 04 Counter Gears $ - $ - - $ $ - $ - $ - $ - $ $ - $
5 | 05 Differential Gears $ - $ - - $ $ - $ - $ - $ - $ $ - $
6 | 10 Gears Misc $ - $ - - $ $ - $ - $ - $ - $ $ - $
7 | 15 Snap Rings $ = $ = = $ $ = $ = $ = $ = $ $ = $
8 | 70 Pipes, Hoses, Ducting $ - $ - - $ $ - $ - $ - $ - $ $ - $
9 | 75 _Brackets $ = $ = = $ $ = $ = $ = $ = $ $ = $
10 | 80 Boltings (Includes Nuts & Washers) $ - $ - - $ $ - $ - $ - $ - $ $ - $
11 | 85 Sealing Elements $ - $ - - $ $ - $ - $ - $ - $ $ - $
12 | 90 Bearings Elements Misc $ - $ - - $ $ - $ - $ - $ - $ $ - $
13 | 91 Bearing/Bushings $ - $ - - $ $ - $ - $ - $ - $ $ - $
14 | 92 Roller Bearings $ - $ - - $ $ - $ - $ - $ - $ $ - $
15 | 93 Thrust Bearings/Washers $ - $ - - $ $ - $ - $ - $ - $ $ - $
16 [ 94 Thrust Roller/Needle Bearings $ - $ - - $ $ - $ - $ - $ - $ $ - $
17 [ 00 Transmission Assembly of Gear Componments $ - $ - - $ $ - $ - $ - $ - $ $ - $
SUB-SUBSYSTEM ROLL-UP $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
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FEWV

APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Casef: 0802 ( N0802 New Technology Configuration)

( B0802 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
5 Speed Automatic Transmission: 2004-2006 Toyota Camry
FE‘J Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost
= End Item . (Component/ Assembly Cost|
Q Material Labor Burden | (Component/ SG&A Profit  |ED&T-R&D| " agsembly) (Component/ I\ - = 0 OEM
S Assembly) Scrap Y Assembly) P
4]
0203 Geartrain Subsystem
1 | 01 Sun Gears $ = $ = $ = $ = $ = $ 2 $ = $ 2 $ e $ 2 $ =
2 | 02 Planetary Gears $ - $ - $ - $ - $ = $ = $ = $ = $ = $ = $ =
3 | 03 Ring Gears $ 122 |$ 395[|% 11.79($ 16.96 | $ 0.12 | $ 1.19|$ 136 [ $ 0.68 | $ 3.34|$% = $ 20.30
4 | 04 Counter Gears $ - $ - $ - $ - $ = $ = $ = $ = $ = $ = $ =
5 | 05 Differential Gears $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
6 | 10 Gears Misc $ 0.61|$ 0.74 | $ 189 [$ 3.23]1$% 0.02 | $ 0.26 | $ 0.29 | $ 0.13 | $ 0.71]$ = $ 3.94
7 |15 Snap Rings $ - $ = $ = $ = $ = $ 2 $ = $ 2 $ e $ 2 $ =
8 | 70 Pipes, Hoses, Ducting $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
9 | 75 _Brackets $ = $ = $ = $ = $ = $ = $ = $ = $ = $ = $ =
10 | 80 Boltings (Includes Nuts & Washers) $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
11 | 85 Sealing Elements $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
12 | 90 Bearings Elements Misc $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
13 | 91 Bearing/Bushings $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
14 | 92 Roller Bearings $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
15 | 93 Thrust Bearings/Washers $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
16 [ 94 Thrust Roller/Needle Bearings $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
17 [ 00 Transmission Assembly of Gear Componments $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
SUB-SUBSYSTEM ROLL-UP $ 183|$ 469|$ 1367 (% 20.191% 014|$ 145|% 164(|$ 081($ 4.05]1$%$ - $ 24.24
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FEWV

APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0802

Printed: 3/26/2010

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case: 0802 ( é5“8%205a'ii‘l’lvnlefzgﬁr']%?gg(y’%‘é‘gﬁ;ﬂ;’l‘gn) NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
SYSTEM & SUBSYSTEM DESCRIPTION BASE TECHNQLOGY PAFZKAGE COST INFORMATION
5 Speed Automatic Transmission: 2004-2006 Toyota Camry
= )
| .
£ % SubrSubsystem escripton Material | Labor | Burden <00n?s§;em/ Endltem | gen Profit |EaT-Re| (GOmPOeNY (Co;s;;:lem/ Assembly Cos
4 Assembly) Scrap Assembly) | T Comply) |mPact to OEM
(72}
0203 Geartrain Subsystem
1 | 01 Sun Gears $ $ $ $ $ $ $ $ $ $ $
2 | 02 Planetary Gears $ $ $ $ $ $ $ $ $ $ $
3 .03 Ring Gears $  (122)[$ (399)|$ (11.79)|$ 1696 (0.12]s (119]s (@136)s (0.68)]3 (3.33)] $ (20.30)
4 | 04 Counter Gears $ $ $ $ $ $ $ $ $ $ $
5 | 05 Differential Gears $ $ $ $ $ $ $ $ $ $ $
6 |.10_Gears Misc $ (061 (07a|s (.89)]$ 323)]s  (002)[s (026)]s (029[$ (0.13)[$s .70 $ $ (3.94)
7 | 15 Snap Rings $ $ $ $ $ $ $ $ $ $ $
8 | 70 Pipes, Hoses, Ducting $ $ $ $ $ $ $ $ $ $ $
9 | 75 _Brackets $ $ $ $ $ $ $ $ $ $ $
10 | 80 Boltings (Includes Nuts & Washers) $ $ $ $ $ $ $ $ $ $ $
11 | 85 Sealing Elements $ $ $ $ $ $ $ $ $ $ $
12 | 90 Bearings Elements Misc $ $ $ $ $ $ $ $ $ $ $
13 | 91 Bearing/Bushings $ $ $ $ $ $ $ $ $ $ $
14 | 92 Roller Bearings $ $ $ $ $ $ $ $ $ $ $
15 | 93 Thrust Bearings/Washers $ $ $ $ $ $ $ $ $ $ $
16 [ 94 Thrust Roller/Needle Bearings $ $ $ $ $ $ $ $ $ $ $
17 [ 00 Transmission Assembly of Gear Componments $ $ $ $ $ $ $ $ $ $ $
SUB-SUBSYSTEM ROLL-UP $ (1.83)$ (4.69)|% (13.67)|$% (20.19)] $ (0.14)| $ (1.45)|$ (1.64)$ (0.81)]$ (4.05)] $ $ (24.24)
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FEWV

APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Printed: 3/26/2010

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0802 ( N0802 New Technology Configuration)
(B0802 Baseline Technology Configuration)
NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . S
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

E Manufacturing Total Markup Total

@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost (Component/ Cost Assembly Cost
B Material | Labor | Burden | (Component/ | ENONEM | sgen | profit |EDAT-RED| accomplyy | (COmPonent/ |\ P TR Cem

S Assembly) Scrap Assembly)

4]

0204 Internal Clutches Subsystem
1 [o1 Sprague/One Way Clutches $ - $ - - $ $ - $ - $ - $ - $ $ - $
2 [ 02 Clutch Assembly $ - $ - - $ $ - $ - $ - $ - $ $ - $
3 | 03 Clutch & Brake Hubs $ - $ - - $ $ - $ - $ - $ - $ $ - $
4 | 04 Sleeve & Couplers $ - $ - - $ $ - $ - $ - $ - $ $ - $
5 | 05 Disc & Plates $ = $ = = $ $ = $ = $ = $ = $ $ = $
6 | 09_Pistons $ = $ = = $ $ = $ = $ = $ = $ $ = $
7 | 15 Snap Rings $ = $ = = $ $ = $ = $ = $ = $ $ = $
8 | 70 Pipes, Hoses, Ducting $ - $ - - $ $ - $ - $ - $ - $ $ - $
9 | 75 _Brackets $ = $ = = $ $ = $ = $ = $ = $ $ = $
10 | 80_Boltings $ = $ = = $ $ = $ = $ = $ = $ $ = $
11 | 85 Sealing Elements $ - $ - - $ $ - $ - $ - $ - $ $ - $
12 | 90 Bearing Elements Misc $ - $ - - $ $ - $ - $ - $ - $ $ - $
13 | 91 Bearing/Bushings $ - $ - - $ $ - $ - $ - $ - $ $ - $
14 | 92 Roller Bearings $ - $ - - $ $ - $ - $ - $ - $ $ - $
15 | 93 Thrust Bearings/Washers $ - $ - - $ $ - $ - $ - $ - $ $ - $
16 [ 94 Thrust Roller/Needle Bearings $ - $ - - $ $ - $ - $ - $ - $ $ - $
17 [ 00 Transmission Assembly of Internal Clutches $ - $ - - $ $ - $ - $ - $ - $ $ - $
SUB-SUBSYSTEM ROLL-UP $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
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FEWV

APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Printed: 3/26/2010

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Casef: 0802 ( N0802 New Technology Configuration)
(B0802 Baseline Technology Configuration)
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
5 Speed Automatic Transmission: 2004-2006 Toyota Camry

FE‘J Manufacturing Total Markup Total

@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
= a c o | End item . y (Component/ Component/ Assembly Cost|

; Material Labor Burden | (Componen SG&A Profit  |ED&T-R&D| " agsembly) (Comp Impact to OEM

S Assembly) Scrap Assembly)

4]

0204 Internal Clutches Subsystem
1 |Lo1_Sprague/One Way Clutches $  161[($ 274[s 1212]% 1647]$ 012 115|$  132[|$ 066($ 32413 0.05 | $ 19.77
2 | 02 _Clutch Assembly $ 203[$ 174[3 573|% 950|$  0.07 067[($ 076|$ 038]$ 187]8% - |3 11.38
3 | 03 Clutch & Brake Hubs $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
4 | 04 Sleeve & Couplers $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
5 | 05 Disc & Plates $ 1303[$ 157($ 1170]$ 2629|$ 013 171|$ 158|$ 066[$ 4.08]s 0.10 | $ 30.46
6 | 09_Pistons $ 219($ 097[3 4443 760]$ 015 074($ 063|$ 0208 1721 $ 0.11 | $ 9.44
7 | 15 Snap Rings $ = $ = $ = $ = $ = 2 $ = $ 2 $ e $ 2 $ =
8 | 70 Pipes, Hoses, Ducting $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
9 | 75 _Brackets $ = $ = $ = $ = $ = = $ = $ = $ = $ = $ =
10 | 80_Boltings $ = $ = $ = $ = $ = 2 $ = $ 2 $ e $ 2 $ =
11 | 85 Sealing Elements $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
12 | 90 Bearing Elements Misc $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
13 | 91 Bearing/Bushings $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
14 | 92 Roller Bearings $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
15 | 93 Thrust Bearings/Washers $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
16 [ 94 Thrust Roller/Needle Bearings $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
17 [ 00 Transmission Assembly of Internal Clutches $ 061]|$ 185|%$ 047]$ 2931 $ - - $ - $ - $ - $ - $ 2.93
SUB-SUBSYSTEM ROLL-UP $ 1946 |$ 887 |$ 3446 (% 6280 % 047 427($ 428|% 190|$% 10911 $ 026 | $ 73.98
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FEWV

APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Printed: 3/26/2010

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Cased: 0802 ( Tz el Techoloay 5?:3#’3:‘;’2”) NEW TECHNOLOGY PACKAGE COST INFORMATION
g 9 6 Speed Automatic Transmission: 2007-2009 Toyota Camry
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
5 Speed Automatic Transmission: 2004-2006 Toyota Camry

é Manufacturing Total ) Markup Total Markup Tota\. Net
£ 2 Manufacturing Cost Packaging Component/
o = Sub-Subsystem Description Cost Cost
=13 Material | Labor | Burden | (Componeny | Endlitem g0, profit  |Epar-ran| OO | (component [ASSEMPLY Cost

2 ateria abo urcel Assembly) Scrap oft - Assembly) Assembly) |'mPact to OEM

9]

0204 Internal Clutches Subsystem
1 [o1 Sprague/One Way Clutches $ (A6D|$ (74]$ (1212)]$ (16.47]$ (0.12)|$ (1.15]$ (1.32)|$ (0.66)]$ (3.24)] $ (0.05)] $ (19.77)
2 | 02 _Clutch Assembly $  (203)]s @7als 73)|s 95008 ©on[s 67| (076)]$ (0.38)]$ (1.87)] $ $ (11.38)
3 | 03 Clutch & Brake Hubs $ $ $ $ $ $ $ $ $ $ $
4 | 04 Sleeve & Couplers $ $ $ $ $ $ $ $ $ $ $
5 | 05 Disc & Plates $ (13.03)|$ @57)[s (11.70)] s 26.29]s  (0.13)]s @7nls @s58)|s  (0.66)]$ (4.08)] $ (0.10)] $ (30.46)
6 | 09_Pistons $ (2198 ©9n|s (449)|s 7.60]$ (015s (074)]3$ (063 (0.20)]3% 1.72)] $ 0.11)] $ (9.44)
7 |15 Snap Rings $ $ $ $ $ $ $ $ $ $ $
8 | 70 Pipes, Hoses, Ducting $ $ $ $ $ $ $ $ $ $ $
9 | 75 Brackets $ $ $ $ $ $ $ $ $ $ $
10 | 80 Boltings $ $ $ $ $ $ $ $ $ $ $
11 | 85 Sealing Elements $ $ $ $ $ $ $ $ $ $ $
12 | 90 Bearing Elements Misc $ $ $ $ $ $ $ $ $ $ $
13 | 91 Bearing/Bushings $ $ $ $ $ $ $ $ $ $ $
14 | 92 Roller Bearings $ $ $ $ $ $ $ $ $ $ $
15 | 93 Thrust Bearings/Washers $ $ $ $ $ $ $ $ $ $ $
16 [ 94 Thrust Roller/Needle Bearings $ $ $ $ $ $ $ $ $ $ $
17 [ 00 Transmission Assembly of Internal Clutches $ (061)]$ @@85]|$ (047N]$ (2.93)] $ - $ - $ - $ - $ - $ $ (2.93),
SUB-SUBSYSTEM ROLL-UP $ (19.46)| $ (8.87)| $ (34.46)| $ (62.80)] $ (0.47)|$ (4.27)|$ (4.28)[$ (1.90) $ (10.91)) $ (0.26)| $ (73.98)
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FEWV

APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission

Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0802 ( N0802 New Technology Configuration)

( B0802 Baseline Technology Configuration)

Printed: 3/26/2010

NEW TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . S
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
E Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
=13 i c o | End item § y (Component/ Component/ Assembly Cost]
: Material | Labor | Burden | (Componen SG&A Profit  [ED&T-R&D[ " pgsembly) | (COMP Impact to OEM
S Assembly) Scrap Assembly)
4]
0207 Mechanical Controls Subsystem
1 [ 01 valve Body Assembly $ - $ - - $ $ - $ - $ - $ - $ - $ - $
2 | 02 Valve Body $ = $ = = $ $ = $ = $ = $ = $ = $ = $
3 | 03 Vvalves - Mechanical (Spool) $ - $ - - $ $ - $ - $ - $ - $ - $ - $
4 | 04 Vvalves - Electro-Mechanical (Solenoids) $ - $ - - $ $ - $ - $ - $ - $ - $ - $
5 | 07 Plugs and Cups $ - $ - - $ $ - $ - $ - $ - $ - $ - $
6 | 09 _Piston $ = $ = = $ $ = $ = $ = $ = $ = $ = $
7 [ 10 Accumulator Assemblies $ - $ - - $ $ - $ - $ - $ - $ - $ - $
8 | 15_Shafts/Rods/Pins $ = $ = = $ $ = $ = $ = $ = $ = $ = $
9 | 20_Springs $ = $ = = $ $ = $ = $ = $ = $ = $ = $
10 | 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ - $ - - $ $ - $ - $ - $ - $ - $ - $
11 | 70 Pipes, Hoses, Ducting $ - $ - - $ $ - $ - $ - $ - $ - $ - $
12 | 75 _Brackets $ = $ = = $ $ = $ = $ = $ = $ = $ = $
13 | 80 Boltings (Includes Nuts, Washers, etc) $ - $ - - $ $ - $ - $ - $ - $ - $ - $
14 | 85 Sealing Elements $ - $ - - $ $ - $ - $ - $ - $ - $ - $
15 [ 90 Bearing Elements $ - $ - - $ $ - $ - $ - $ - $ - $ - $
16 | 99 Miscellaneous $ - $ - - $ $ - $ - $ - $ - $ - $ - $
17 [ 00 Transmission Assembly of Mechanical Control Components $ - $ - - $ $ - $ - $ - $ - $ - $ - $
SUB-SUBSYSTEM ROLL-UP $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
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FEWV

APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0802

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission

Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Casef: 0802 ( N0802 New Technology Configuration)

( B0802 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
5 Speed Automatic Transmission: 2004-2006 Toyota Camry
FE‘J Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost
= End Item . (Component/ Assembly Cost|
Q Material Labor Burden | (Component/ SG&A Profit  |ED&T-R&D| " agsembly) (Component/ Impact to OEM
S Assembly) Scrap Assembly)
4]
0207 Mechanical Controls Subsystem
1 [ 01 valve Body Assembly $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
2 | 02 valve Body $ - $ = = $ = $ = 2 $ = $ 2 $ e $ 2 $ =
3 | 03 Vvalves - Mechanical (Spool) $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
4 | 04 Vvalves - Electro-Mechanical (Solenoids) $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
5 [ 07 Plugs and Cups $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
6 | 09 _Piston $ = $ = = $ = $ = = $ = $ = $ = $ = $ =
7 [ 10 Accumulator Assemblies $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
8 | 15 Shafts/Rods/Pins $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
9 | 20 _Springs $ = $ = = $ = $ = = $ = $ = $ = $ = $ =
10 | 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
11 | 70 Pipes, Hoses, Ducting $ 0.12 | $ 0.10 043 | $ 0.65] $ 0.00 0.04 | $ 0.03 | $ 0.01 | $ 0.07|$ 0.02 | $ 0.74
12 | 75 Brackets $ - $ - - $ = $ = 2 $ = $ 2 $ e $ 2 $ =
13 | 80 Boltings (Includes Nuts, Washers, etc) $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
14 | 85 Sealing Elements $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
15 | 90 Bearing Elements $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
16 | 99 Miscellaneous $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
17 [ 00 Transmission Assembly of Mechanical Control Components $ 005|%$ 042 0.08 | $ 0.54 | $ - - $ - $ - $ - $ - $ 0.54
SUB-SUBSYSTEM ROLL-UP $ 017|$ 052|$ 050(%$ 1.19|$ 0.00 004|$% 003|$ 001|$% 0.07]% 0.02 [ $ 1.28
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FEWV

APPENDIX C.3 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0802

Printed: 3/26/2010

Technology Level: 08 - 6 Speed Automatic versus 5 Speed Automatic Transmission

Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Casef: 0802 ( N0802 New Technology Configuration)

( B0802 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
5 Speed Automatic Transmission: 2004-2006 Toyota Camry

é Manufacturing Total ) Markup Total Markup Tota\. Net
5 -§ Sub-Subsystem Description Manucfzcstturmg Cost Pacckoasgtmg Component/
2 5 Y P Component/ | End Item . y (Component/ Component/ Assembly Cost|
2 Material Labor Burden (Assé’mb‘y) Scrap SG&A Profit |ED&T-R&D| ~ Agsembly) (Assepmb‘y) Impact to OEM
4]
0207 Mechanical Controls Subsystem
1 [ 01 valve Body Assembly $ $ $ $ $ $ $ $ $ $ $
2 | 02 valve Body $ $ $ $ $ $ $ $ $ $ $
3 | 03 Vvalves - Mechanical (Spool) $ $ $ $ $ $ $ $ $ $ $
4 | 04 Vvalves - Electro-Mechanical (Solenoids) $ $ $ $ $ $ $ $ $ $ $
5 [ 07 Plugs and Cups $ $ $ $ $ $ $ $ $ $ $
6 | 09 _Piston $ $ $ $ $ $ $ $ $ $ $
7 [ 10 Accumulator Assemblies $ $ $ $ $ $ $ $ $ $ $
8 | 15_Shafts/Rods/Pins $ $ $ $ $ $ $ $ $ $ $
9 | 20 _Springs $ $ $ $ $ $ $ $ $ $ $
10 | 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ $ $ $ $ $ $ $ $ $ $
11 |70 Pipes, Hoses, Ducting $ (0.12)|$ (0.10)|$ (0.43)] $ (0.65)]$ (0.00)]$ (0.04)]$ (0.03)]$ (0.01)]$ (0.07)] $ (0.02)| $ (0.74)
12 | 75 Brackets $ $ $ $ $ $ $ $ $ $ $
13 | 80 Boltings (Includes Nuts, Washers, etc) $ $ $ $ $ $ $ $ $ $ $
14 | 85 Sealing Elements $ $ $ $ $ $ $ $ $ $ $
15 | 90 Bearing Elements $ $ $ $ $ $ $ $ $ $ $
16 | 99 Miscellaneous $ $ $ $ $ $ $ $ $ $ $
17 [ 00 Transmission Assembly of Mechanical Control Components $ (0.05]|$ (0.42)]$ (0.08)]$ 0.54)] $ - $ - $ - $ - $ - $ $ (0.54)|
SUB-SUBSYSTEM ROLL-UP $ (0.17)[$ (0.52)|$ (0.50)| $ (1.19)] $ (0.00)[ $ (0.04)| $ (0.03)]$ (0.01) $ 0.07)] $ (0.02)| $ (1.28)
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0902 ( N0902 New Technology Configuration)

( B0902 Baseline Technology Configuration)

Printed: 3/26/2010

SYSTEM & SUBSYSTEM DESCRIPTION NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen
5 Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
=13 i c o | End item § y (Component/ Component/ Assembly Cost]
: Material | Labor | Burden | (Componen SG&A Profit  [ED&T-R&D| " pgsembly) | (COMP Impact to OEM
S Assembly) Scrap Assembly)
4]
0202 Case(s) Subsystem
1 |01 Transaxle Case $ 3384(% 2.90 | $ 481 | $ 41.54 | $ 212 | $ 2.75 254 $ 0.42 | $ 7.831% 0.47 | $ 49.84
2 |02 Transaxle Housing $ 2957 (% 349 | $ 546 | $ 38.52 | $ 193 ([$ 2.50 231 (% 0.39 | $ 7.131% 0.47 | $ 46.12
3 [03__Covers $ = $ = $ = $ = $ = $ = = $ = $ $ = $
4 |04 Actuators $ - $ - $ - $ - $ - $ - - $ - $ $ - $
5 los_TBD $ = $ = $ = $ = $ = $ = = $ = $ $ = $
6 [20_Plugs $ = $ = $ = $ = $ = $ = = $ = $ $ = $
7 [70 Pipes, Hoses, Ducting $ - $ - $ - $ - $ - $ - - $ - $ $ - $
8 |75 Brackets $ = $ = $ = $ = $ = $ = = $ = $ $ = $
9 [80__Boltings $ = $ = $ = $ = $ = $ = = $ = $ $ = $
10 |85 Sealing Elements $ 0.04 | $ 021 |$ 0.39 | $ 0.63] $ 0.00 | $ 0.04 0.04 | $ 0.01 | $ 0.09 ] $ 0.00 | $ 0.72
11 [o0 Bearing Elements $ - $ - $ - $ - $ - $ - - $ - $ $ - $
12 [99 Miscellaneous $ - $ - $ - $ - $ - $ - - $ - $ $ - $
13 [o0  Transmission Assembly of Case Components $ 141|$ 069]|$ 243|$ 453]$ - $ - - $ - $ $ - $ 4.53
SUB-SUBSYSTEM ROLL-UP $ 6485|% 7.28|% 13.09($ 8522|$% 4.05|% 530 489|% 081|$ 1505 $ 095 |$ 101.21
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0902 ( N0902 New Technology Configuration)

( B0902 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
5 Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
=13 i c o | End item § y (Component/ Component/ Assembly Cost]
: Material | Labor | Burden | (Componen SG&A Profit  [ED&T-R&D| " pgsembly) | (COMP Impact to OEM
S Assembly) Scrap Assembly)
4]
0202 Case(s) Subsystem
1 |01 Transaxle Case $ 2833|$ 188[($ 1285|$ 43.06 | $ 0.22 2.80 258 | % 1.08 | $ 6.67 1% 0.22 | $ 49.96
2 |02 Transaxle Housing $ 21.00|$ 6028 2678|$ 53.81 ] $ 0.27 3.50 3.23|$% 135 % 8.34|$% 0.22 | $ 62.37
3 |03 Covers $ 7.03 | $ 116 [ $ 513 | $ 13.33| $ 0.07 0.88 0.81|$%$ 0.33 | $ 209]1% 0.11 | $ 15.53
4 |04 Actuators $ - $ - $ - $ - $ - - - $ - $ - $ - $ -
5 los_TBD $ = $ = $ = $ = $ = = = $ = $ = $ = $ =
6 [20_Plugs $ = $ = $ = $ = $ = = = $ = $ = $ = $ =
7 [70 Pipes, Hoses, Ducting $ - $ - $ - $ - $ - - - $ - $ - $ - $ -
8 |75 Brackets $ = $ = $ = $ = $ = = = $ = $ = $ = $ =
9 [80__Boltings $ = $ = $ = $ = $ = = = $ = $ = $ = $ =
10 |85 Sealing Elements $ - $ - $ - $ - $ - - - $ - $ - $ - $ -
11 [o0 Bearing Elements $ - $ - $ - $ - $ - - - $ - $ - $ - $ -
12 [99 Miscellaneous $ - $ - $ - $ - $ - - - $ - $ - $ - $ -
13 [oo  Transmission Assembly of Case Components $ 267|% 140]|$ 118|$ 526]$ - - - $ - $ - $ - $ 5.26
SUB-SUBSYSTEM ROLL-UP $ 59.04|$ 1047 |$ 4595 ($ 11546 | $ 0.55 7.18 662 (% 276|$% 17111 $ 0.56 | $ 133.12

File: Subsystem CMAT, CS0902, RPT2-032510.xls
EPA Contract:EP-C-07-069 WA1-3

Apdx. C.4 Cases, Page: 2 of 24

Author: G. Kolwich
(248)373-6000 Ext. 2411



FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Caseft: 0902 ( N0902 New Technology Configuration)

( B0902 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

FE‘J Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
= a c o | End item . y (Component/ Component/ Assembly Cost|
; Material Labor Burden | (Componen SG&A Profit  |ED&T-R&D| " agsembly) (Comp |mpact to OEM
S Assembly) Scrap Y Assembly) P
7]
0202 Case(s) Subsystem
1 [o1  Transaxle Case $ 5518 102[s (805]s 153)]s 190[s (0053 (0043 (0653 116 | $ 0.25 | $ (0.12)
2 [02  Transaxle Housing $ 856]% (254)]3% (21.32)]s 1529  166]$ (099)]$ (0.92)]$ (0.96)] s @.20)] $ 0.25 [ $ (16.26)
3 [o3  Covers $ (703))s @iels (.13)s (1333)Is  (0on[s ©88))s (©8n[s (0.33)]s (2.09)] $ 0.110)] $ (15.53)
4 |04 Actuators $ - $ $ $ $ $ $ $ $ $ $
5 los_TBD $ - s $ $ $ $ $ $ $ $ $
6 [20_Plugs $ - s $ $ $ $ $ $ $ $ $
7 [70 Pipes, Hoses, Ducting $ - $ $ $ $ $ $ $ $ $ $
8 |75 Brackets $ - s $ $ $ $ $ $ $ $ $
9 [80__Boltings $ - s $ $ $ $ $ $ $ $ $
10 |85 Sealing Elements $ 0.04 | $ 021 |$ 0.39 | $ 0.63]$ 0.00 | $ 0.04 | $ 0.04 | $ 0.01 | $ 0.09 | $ 0.00 | $ 0.72
11 [o0 Bearing Elements $ - $ $ $ $ $ $ $ $ $ $
12 [99 Miscellaneous $ - $ $ $ $ $ $ $ $ $ $
13 [oo  Transmission Assembly of Case Components $ (126)|$ ((07)]$ 125|$ 0.73)] $ $ $ $ $ $ $ (0.73),
SUB-SUBSYSTEM ROLL-UP $ 582(|$ (3.19)]% (32.86)| $ (30.24)| $ 3.49|3% (1.88)|$ (1L.73)[$ (1.94)] % (2.06)] $ 0.39|$ (31.91)
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IFEV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE Printed: 3262010
CASE STUDY #0902

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0902 ( N0902 New Technology Configuration)
(B0902 Baseline Technology Configuration)
SYSTEM & SUBSYSTEM DESCRIPTION NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen
5 Manufacturing Total Markup Total
14 . Total Markup . Net
c 7 Manufacturing Cost Packaging Component/
o | 2 Sub-Subsystem Description Cost Cost
=3 Material | Lab Burd (Component/ | Endltem | g0 profit  |epeT-ren| GomPO" | (component [AS5eMP!Y Cost
_g aterial abor urden Assembly) Scrap rof - Assembly) Assembly) Impact to OEM
]
0203 Geartrain Subsystem
1 o1 Sun Gears $ - s - - s - Is - ]s - s - s - |s - Is - s -
2 |02 Lepelletier Planetary Set $ = $ = = $ = $ = $ = $ = $ ° $ = $ ° $ =
3 |03 Ring Gears $ - s - - s - s - ]s - s - [s - |s - Is - s -
4 o4 Counter Gears $ - s - - s - Is - ]s - s - s - |s - Is - s -
5 |os Differential Gears $ = $ = = $ = $ = $ = $ = $ ° $ = $ ° $ =
6 |06 carriers $ - s - - s - Is - ]s - s - [s - |s - Is - s -
7 |07 Pins/Journals $ = $ = = $ = $ = $ = $ = $ ° $ = $ ° $ =
8 [10  Gears Misc $ - s - - s - s - ]s - s - s - |s$ - Is - s -
9 11 Shafts $  7.23|$ 468 14.07 | $ 2599]$ 028|$ 276]$ 315[$ 079[s 6.97 | $ 0.37 | $ 33.33
10 [12  Input Shaft Outer $  657]|$ 3.0 9.29 | $ 19.05 | $ - |s - s - |3 - s - |s 0.02 | $ 19.07
11 [13  Output Shaft, 1 thru 4 $ 14.09]|$ 539 21.64 | $ 41.12]$ 029|$ 288]$ 3293 082][s% 7.28] $ 0.46 | $ 48.85
12 |14 Output Shaft, 5,6 & Reverse $  924]|$ 405 15.87 | $ 20.16]$ 020|$ 204]$ 233[$ 058[s% 5.16 | $ 0.44 | $ 34.76
13 [15  Snap Rings $ - s - - s - Is - ]s - s - s - |s - Is - s -
14 |16 Reverse Transfer Shaft $  452]$  0.90 4.76 | $ 1017|$ o007|$ o071[$ o081[$ o020]$ 1.80 | $ 0.55 | $ 12.53
15 [17 Drive Adapter $ - s - - s - Is - ]s - s - s - |s - Is - s -
16 |18 Synchronizers $  232]|$ 275 6.65 | $ 11.72|$  008|$ 082[$ 094[3 023]$ 2.07] $ 0.55 | $ 14.35
17 |70 Pipes, Hoses, Ducting $ - s - - s - s - ]s - s - s - |s - Is - s -
18 |75 Brackets $ - s - - s - s - ]s - s - s - |s - Is - s -
19 |80 Boltings (Includes Nuts & Washers) $ = $ = = $ = $ = $ = $ = $ ° $ = $ ° $ =
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IFEV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission

Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0902 ( N0902 New Technology Configuration)

(B0902 Baseline Technology Configuration)

Printed: 3/26/2010

SYSTEM & SUBSYSTEM DESCRIPTION

NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen

g Manufacturing Total Markup Total
14 . Total Markup . Net
c 7 Manufacturing Cost Packaging Component/
H B Sub-Subsystem Description Cost Cost |
=13 . Component/ | End Item ) (Component/ (Component/ Assembly Cost]
g Material Labor Burden | ( p SG&A Profit [ED&T-R&D Assembly) p Impact to OEM
8 Assembly) Scrap Assembly)
7]
0203 Geartrain Subsystem
20 |85 Sealing Elements $ $ $ $ $ $ $ $ $ $ $
21 |90 Bearings Elements Misc $ 0.09 | $ 0.39 | $ 101 ($ 1501 $ 0.01 | $ 0.10 | $ 0.12 | $ 0.03 | $ 0.26 | $ 0.06 | $ 1.82
22 |91 Bearing/Bushings $ $ $ $ $ $ $ $ $ $ $
23 [92 Roller Bearings $ $ $ $ $ $ $ $ $ $ $
25 |93 Thrust Bearings/Washers $ $ $ $ $ $ $ $ $ $ $
26 [94 Thrust Roller/Needle Bearings $ $ $ $ $ $ $ $ $ $ $
27 [99 Miscellaneous $ $ $ $ $ $ $ $ $ $ $
28 [100 Transmission Assembly of Gear Components $ 1326[$ 386[($ 237|$ 19491 % $ $ $ $ $ = $ 19.49
SUB-SUBSYSTEM ROLL-UP $ 5731 (% 2522 (% 7567 |$ 15820|$ 093|$% 931 (|$ 1064 ($ 266|$ 23551 % 245 | % 184.21
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IFEV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0902 ( N0902 New Technology Configuration)
(B0902 Baseline Technology Configuration)
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . N
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

5 Manufacturing Total Markup Total

14 . Total Markup . Net
c 7 Manufacturing Cost Packaging Component/
o | 2 Sub-Subsystem Description Cost Cost
=2 Material | Labor | Burden | (Component [ Endlem | soon 1 on |epgTRen| PO | (Component [RoSemPlY Cosi

3 Assembly) Scrap Assembly) Assembly) Impact to OEM

]
0203 Geartrain Subsystem
1 o1 Sun Gears $ 319|$ 529($ 14.08]$% 2257]|$ 017|$ 217]$ 200[$ 033[s 467]$ 0.20 [ $ 27.43
2 |02 Lepelletier Planetary Set $ 1350|$ 861[$ 1425[$ 36.37|$ 218|$ 636]$ 587[$ 098[s 15.40| $ 0.10 [ $ 51.86
3 |03 Ring Gears $ 103|$ 265[$ 515[$ 884|s o007|$ o086[$ 079[$ 013]$ 1.84]$ 0.07 [ $ 10.75
4 |04 Counter Gears $ - s - [s - |s - s - ]s - s - [s - |s - Is - |3 -
5 |os Differential Gears $ 1176|$ 593[$ 18.34[$ 36.04]$ 020|$ 288]$ 2443 0313 5.83]$ 0.14 [ $ 42.01
6 |06 cCarriers $ - s - [s - |s - s - ]s - s - [s - |s - Is - s -
7 |07 Pins/Journals $ 158|$ 246[$ 6.83]$% 1087|$ 005|$ o071[$ 065[3 o011]$ 1.52] $ 0.00 [ $ 12.40
8 [10  Gears Misc $ 285|$ 761[$ 17.28]$% 27.74|$ 014|$ 180]|$ 166]|$ 028[$% 3.88]s 0.03[$ 31.65
9 11 Shafts $ 09|$ 071[$ 385]$% 552|$ 003|$ 036[$ 033[$ 006]$ 0.77] $ 0.02[$ 6.32
10 [12" Input Shaft Outer $ - s - [s - [s - Is - [s - s - s - [s - |Is - |s -
11 |13 output Shaft, 1 thru 4 $ - s - [s - [s - Is - [s - s - s - [s - |Is - |s -
12 14 Output Shaft, 5,6 & Reverse $ - s - [s - |s - s - ]s - s - s - |s$ - Is - s -
13 [15  Snap Rings $ 035]|$ o051[s 167]$ 253|$ 001|$ o016[$ 015[$ 003]$ 0.35]$ 0.01[$ 2.89
14 |16 Reverse Transfer Shaft $ = $ = $ = $ = $ = $ = $ = $ o $ = $ o $ =
15 [17 Drive Adapter $ = $ = $ = $ = $ = $ = $ = $ o $ = $ o $ =
16 |18 Synchronizers $ = $ = $ = $ = $ = $ = $ = $ o $ = $ o $ =
17 |70 Pipes, Hoses, Ducting $ = $ = $ = $ = $ = $ = $ = $ o $ = $ o $ =
18 |75 Brackets $ - s - [s - |s - s - ]s - s - [s - |s - Is - s -
19 |80 Boltings (Includes Nuts & Washers) $ 015[($ 041($ 1.01]|$ 157|$ 001]|$ 010|$ 009($ 0.02[$ 0.22]$ 0.02 | $ 1.81
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IFEV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission

Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0902 ( N0902 New Technology Configuration)

(B0902 Baseline Technology Configuration)

Printed: 3/26/2010

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

5 Manufacturing Total Markup Total

14 . Total Markup . Net
c 7 Manufacturing Cost Packaging Component/
H B Sub-Subsystem Description Cost Cost |
=13 . Component/ | End Item ) (Component/ (Component/ Assembly Cost]

fi Material Labor Burden ( P SG&A Profit [ED&T-R&D Assembly) p Impact to OEM

2 Assembly) Scrap Assembly)

7]

0203 Geartrain Subsystem
20 |85 Sealing Elements $ = $ $ = $ $ = $ = $ = $ $ = $ $ =
21 |90 Bearings Elements Misc $ 2.00 | $ 1.64|$ 337 | $ 7.00]$ 0.04 | $ 0.46 | $ 042 | $ 0.07 | $ 0.98 ] $ 0.02 | $ 8.00
22 |91 Bearing/Bushings $ 0.77 | $ 1.68 | $ 3.05| $ 550 $ 0.02 | $ 0.34|$ 0.25 | $ 0.02 | $ 0.63] $ 0.03 | $ 6.16
23 [92 Roller Bearings $ = $ $ = $ $ = $ = $ = $ $ = $ $ =
25 |93 Thrust Bearings/Washers $ 0.07 | $ 1.10 [ $ 181 (% 2.991% 0.01 | $ 0.19 | $ 0.18 | $ 0.03 | $ 0421 $ 0.01|$ 3.42
26 [94 Thrust Roller/Needle Bearings $ = $ $ = $ $ = $ = $ = $ $ = $ $ =
27 [99 Miscellaneous $ = $ $ = $ $ = $ = $ = $ $ = $ $ =
28 [100 Transmission Assembly of Gear Components $ 971[($ 410($ 123]|$ 15.041$ = $ = $ = $ $ = $ 0.04 | $ 15.07
SUB-SUBSYSTEM ROLL-UP $ 4793 ($ 4272($ 91.92|$ 18257 |$ 292|% 1639 (|$ 1485($ 235($ 36.51|$ 0.69 | $ 219.77
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IFEV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Sty Caset 0902( B(Ogggoga’:eel‘?;Z?Cehcmﬂg%ygszﬁiﬁgs:zgn) NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen
SYSTEM & SUBSYSTEM DESCRIPTION BASE TECHNQLOGY PA.CK.AG.E COST INFORMATION
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
= .
£ -"g’ SubSubsysiem pescrpton Material | Labor | Burden (Curr?gs;ent/ Endlitem | goen Profit  |EpeT-Ren| ComPOnenY (Corr?sjéent/ Assembly Cost
S Assembly) Scrap Assembly) Assembly) |mPact to OEM
]
0203 Geartrain Subsystem
1 o1 Sun Gears $ (319]3$ (5.29 (14.08)| $ 22570l ©01n]s (2.17) (2.000| $  (0.33)| $ 4.67)] $ (0.20)] $ (27.43)
2 |02 Lepelletier Planetary Set $ (1350)$ (8.61) (14.25)| $ 3637 s (18| (6.36) 58N $  (0.98)] $ (15.40)] s 0.10)| $ (51.86)
3 03 Ring Gears $ (1L03)|$ (2.65) (5.15)] $ 8.849l$ (0.00]$ (0.86) 0.79)] $  (0.13)| $ (1.84)] s 0.07)] $ (10.75)
4 |04 Counter Gears $ $ - $ - |s $ - $ - |s $ - s
5 |05 Differential Gears $ (11.76)| $ (5.93) (18.34)] $ 36.00]s (0203 (2.88) (2408  (0.31]$ (5.83)] $ (0.19)| $ (42.01)
6 |06 cCarriers $ $ - $ - |s $ - $ - |s $ - s
7 07 Pins/Journals $ (158)|$ (2.46) (6.83)[ $ 10.87)]s (0o5|$ (0.71) 065 $ (011)]$ 1.52)] $ 0.00)| $ (12.40)
8 [10 Gears Misc $ (285)|3$ (7.61) (17.28) $ 770ls  ©014)]s (180 (1.66)| $  (0.28)| $ (3.88)] ¢ (0.03)] $ (31.65)
9 Ill Shafts $ 6.27 | $ 3.97 10.23 [ $ 20.47 | $ 0.25|$ 2.40 282 |$ 0.73 | $ 6.20] $ 035 $ 27.01
10 |12 Input Shaft Outer $ 6.57 | $ 3.20 9.29 [ $ 19.05] $ $ = $ = $ $ 0.02 [ $ 19.07
11 |l3 Output Shaft, 1 thru 4 $ 14.09|$ 5.39 21.64 | $ 41121 % 029 | $ 2.88 3.29 | $ 0.82 | $ 7.281% 0.46 | $ 48.85
12 |l4 Output Shaft, 5,6 & Reverse $ 9.24 | $ 4.05 15.87 | $ 29.16 | $ 0.20 | $ 2.04 2.33[$ 0.58 | $ 5161 $ 0.44 | $ 34.76
13 [15 Snap Rings $ (035)]$ (0.51) 1.67)| $ 253)s (on[s (0.16) 0.15)$  (0.03)] $ 0.35)] $ (0.0nf (2.89)
14 |16 Reverse Transfer Shaft $ 452 | $ 0.90 4.76 | $ 10.17 | $ 0.07 | $ 0.71 0.81|$ 0.20 | $ 1801 $ 0.55 [ $ 12.53
15 [17 Drive Adapter $ $ - $ - |s $ - $ - |s $ - s
16 |18 Synchronizers $ 232 |$ 2.75 6.65 | $ 11.72 | $ 0.08 | $ 0.82 0.94 | $ 0.23 | $ 207]1$% 0.55 [ $ 14.35
17 |70 Pipes, Hoses, Ducting $ $ - $ - |s $ - $ - |s $ - s
18 |75 Brackets $ $ - $ - |s $ - $ - |s $ - s
19 |80 Boltings (Includes Nuts & Washers) $ (0.15)]$ (0.41) (1.01)| $ (157)]$ (0.01)]$ (0.10) (0.09)[ $ (0.02)| $ (0.22)] $ (0.02)| $ (1.81)|
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IFEV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission

Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0902 ( N0902 New Technology Configuration)

(B0902 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION

6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

5 Manufacturing Total Markup Total
c % Manufacturing Tota(l:l;/I;rkup Packaging ComN(e)tnent/
o | 2 Sub-Subsystem Description Cost Cost P
=2 Material | Labor | Burden | (Component [ Endiem | ooop | on |eperren| GOMPOMMY | (Components [RSSemPlY Cost
_Ug) Assembly) Scrap Assembly) Assembly) Impact to OEM
0203 Geartrain Subsystem
20 |85 Sealing Elements $ $ = $ $ = $ $ = $ $ = $ $ = $
21 [90 Bearings Elements Misc $ (190))$ @25)|% (235)]% G50l ©02)f$ (035)]$ (030))$ (0.04)]3 0.72)] $ 0.04 | $ (6.19)
22 |91 Bearing/Bushings $ 07793 @68))s (3.05)]$ 550 $  (0.02)[$ (034]$ (©25]3 (0.02)]3$ 0.63)] $ (0.03)| $ (6.16)
23 [92 Roller Bearings $ $ = $ $ = $ $ = $ $ = $ $ = $
25 93 Thrust Bearings/Washers $ 0O0n|$ @1))s @8yl 299$ ©on[$s (019]$ (©.18]3$ (0.03)]$ 0.42)] $ (0.0n| $ (3.42)
26 [94 Thrust Roller/Needle Bearings $ = $ = $ $ = $ $ = $ $ = $ $ = $
27 [99 Miscellaneous $ = $ = $ $ = $ $ = $ $ = $ $ = $
28 |1OO Transmission Assembly of Gear Components $ 355|3% (0.24)] $ 114 | $ 4.46 | $ $ - $ $ = $ $ (0.04)| $ 4.42
SUB-SUBSYSTEM ROLL-UP $ 9.38|% (17.50)| $ (16.25) $ (2437 $ (1.99)|$ (7.08)|$ (4.20)($ 031]$ (12.96)] $ 176 [ $ (35.57)
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Caseft: 0902 ( N0902 New Technology Configuration)
(B0902 Baseline Technology Configuration)
SYSTEM & SUBSYSTEM DESCRIPTION NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen
FE‘J Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost
= End Item . (Component/ Assembly Cost|
Q Material Labor Burden | (Component/ SG&A Profit  |ED&T-R&D| " agsembly) (Component/ I\ - = 0 OEM
S Assembly) Scrap Y Assembly) P
4]
0204 Internal Clutches Subsystem
1 o1 Sprague/One Way Clutches $ - $ - $ - $ $ - - $ - $ - $ $ - $
2 [o2  Clutch Assembly $ - $ - $ - $ $ - - $ - $ - $ $ - $
3 03 Clutch & Brake Hubs $ - $ - $ - $ $ - - $ - $ - $ $ - $
4 [04 Sleeve & Couplers $ - $ - $ - $ $ - - $ - $ - $ $ - $
5 |05 Disc & Plates $ = $ = $ = $ $ = = $ = $ = $ $ = $
6 los_TBD $ = $ = $ = $ $ = = $ = $ = $ $ = $
7 [07__Synchronizers $ 1001[{$ 1075[$ 2811]$% 48.87]$ 0.6 335[/$ 309|$ 051]$ 7201 $ 052 (3% 56.59
8 |09 _Pistons $ = $ = $ = $ $ = = $ = $ = $ $ = $
9 |25 Snap Rings $ = $ = $ = $ $ = = $ = $ = $ $ = $
10 [70 Pipes, Hoses, Ducting $ - $ - $ - $ $ - - $ - $ - $ $ - $
11 |75 Brackets $ = $ = $ = $ $ = 2 $ = $ 2 $ $ 2 $
12 [80 Boltings $ = $ = $ = $ $ = 2 $ = $ 2 $ $ 2 $
13 |85 Sealing Elements $ - $ - $ - $ $ - - $ - $ - $ $ - $
14 [90 Bearing Elements Misc $ - $ - $ - $ $ - - $ - $ - $ $ - $
15 [o1 Bearing/Bushings $ - $ - $ - $ $ - - $ - $ - $ $ - $
16 [92 Roller Bearings $ - $ - $ - $ $ - - $ - $ - $ $ - $
17 [93  Thrust Bearings/Washers $ - $ - $ - $ $ - - $ - $ - $ $ - $
18 [94  Thrust Roller/Needle Bearings $ - $ - $ - $ $ - - $ - $ - $ $ - $
19 [99 Miscellaneous $ - $ - $ - $ $ - - $ - $ - $ $ - $
20 [o0  Transmission Assembly of Internal Clutches $ 080|$ 447|$ 160]|$ 6.87 ] $ - - $ - $ - $ $ 0.03 | $ 6.90
SUB-SUBSYSTEM ROLL-UP $ 1081 |$ 1521 |$ 2971 ($ 55.73|$ 0.26 335(|% 3.09|% 051($% 720]% 055 | % 63.48
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Caseft: 0902 ( N0902 New Technology Configuration)
(B0902 Baseline Technology Configuration)
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

E Manufacturing Total Markup Total

@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost
= End Item . (Component/ Assembly Cost|

Q Material Labor Burden | (Component/ SG&A Profit  |ED&T-R&D| " agsembly) (Component/ Impact to OEM

S Assembly) Scrap Assembly)

4]

0204 Internal Clutches Subsystem
1 o1 Sprague/One Way Clutches $ 346|% 420 9.43 | $ 17.09]$ 015|$ 209|$ 186|$% 028|$ 439]$% 0.48 | $ 21.96
2 02 _Clutch Assembly $ 315|$% 387 564 [ $ 1265|$  059|$ 585]|$ 669[$ 3348 16.46 | $ 0.05 | $ 29.17
3 |03 _Clutch & Brake Hubs $ 218|$% 103 6.38 | $ 1049]$  005|/$ 068]|$ 063[$ 0103 1471 % 0.03 | $ 12.00
4 [04  Sleeve & Couplers $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
5 |05 Disc & Plates $ 2635|$% 16.92 31.98 [ $ 7524|$  041|$ 538|$ 497($ 0748 1151]$ 1.08 [ $ 87.83
6 los _TBD $ = $ = = $ = $ = $ = $ = $ = $ = $ = $ =
7 [07 Synchronizers $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
8 09 _Pistons $ 1218]$% 3.92 1061 [ $ 2671|$ 034|$ 182]$ 168[$ 028|$ 4131 0.85 | $ 31.69
9 |15__Snap Rings $ 021]|$ 037 0.62[$ 120]$ 001[|$ 008[$ 007|$3 001]$ 017]s 0.03 | $ 1.40
10 [70 Pipes, Hoses, Ducting $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
11 |75 Brackets $ = $ = = $ = $ = $ 2 $ = $ 2 $ e $ 2 $ =
12 [80 Boltings $ = $ = = $ = $ = $ 2 $ = $ 2 $ e $ 2 $ =
13 |85__Sealing Elements $ 012]|$ 056 128 |$ 1950/ 001[$ 013[$ 012|$ 002]$ 027]s 0.18 | $ 2.41
14 [90_Bearing Elements Misc $ 159]|$ 032 021($ 213|$ 001|$ 014]|$ 013[($ 002]|$ 030]$ 0.11 ]| $ 2.53
15 [o1 Bearing/Bushings $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
16 [92 Roller Bearings $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
17 [93  Thrust Bearings/Washers $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
18 [94  Thrust Roller/Needle Bearings $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
19 [99  Miscellaneous $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
20 [o0  Transmission Assembly of Internal Clutches $ 563|% 576 1.30 | $ 12691 $ - $ - $ - $ - $ - $ - $ 12.69
SUB-SUBSYSTEM ROLL-UP $ 5486 |% 37.85 67.45 | $ 160.16 | $ 157 ($ 16.17|$ 16.15|$ 481 ($ 38.70 | $ 281 ($ 201.67
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Cased: 0902 ( Tz Mol Techoloay 5?:3#’3:‘;’2”) NEW TECHNOLOGY PACKAGE COST INFORMATION
g 9 6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
é Manufacturing Total ) Markup Total Markup Tota\. Net
£ 2 Manufacturing Cost Packaging Component/
o = Sub-Subsystem Description Cost Cost
= a (Component/ End Item . (Component/ (Component/ Assembly Cost|
_g Material Labor Burden Assepmb\y) Scrap SG&A Profit |ED&T-R&D Assembly) Assepmb\y) Impact to OEM
4]
0204 Internal Clutches Subsystem
1 o1 Sprague/One Way Clutches $ (346)|$ (420)$ (9.43)] $ (17.09]1$ (0.15)]$ (209)|$ (1.86)|$ (0.28)]$ (4.39)] $ (0.48)] $ (21.96)
2 02 _Clutch Assembly $  (315]% (3B8N]|$ (5.64)]$ (12.65]$ (059)[$ (585 (6.69]$ (3.39)]$ (16.46)] $ 0.05)[ $ (29.17)
3 |03 _Clutch & Brake Hubs $  (218)]$ (193)|s (6.39)]% (10.49] s (0.05]$ (068)[$ (063)]$ (0.10]$ (1.47)] $ (0.03)] $ (12.00)
4 [04  Sleeve & Couplers $ $ $ $ $ $ $ $ $ $ $
5 |05 Disc & Plates $ (26.35)]$ (16.92)$ (31.98)]$ (75.24] s (04n]$ (538)s @9n|s (0.74)]$ 1150] $ (1.08)] $ (87.83)
6 lo6 TBD $ $ $ $ $ $ $ $ $ $ $
7 [07__Synchronizers $ 1001[($ 1075[$ 2811]$% 4887]$ 026[$ 335[$ 3.09($ 051]$ 7201 $ 0.52|$ 56.59
8 09 _Pistons $ (12.18)]$  (3.92)| $ (10.61)]$ @6.70)l$ (0343 @82)]s @68)|3$ (0.28)]% (4.13)] $ (0.85)] $ (31.69)
9 |15__Snap Rings $  (021)]$ (03N]$  (0.62)]$ 120008 ©on[$ (0o8))s (.on]s (0.onfs 0.17)] $ 0.03)[ $ (1.40)
10 [70 Pipes, Hoses, Ducting $ $ $ $ $ $ $ $ $ $ $
11 |75 Brackets $ $ $ $ $ $ $ $ $ $ $
12 [80 Boltings $ $ $ $ $ $ $ $ $ $ $
13 |85 Sealing Elements $  (0.12)]$  (0.56)] $ (1.28)] $ (1.95]$ (0.0D|$ (0.13)]$ (0.12|$ (0.02)] $ 0.27)] $ (0.18)| $ (2.41)
14 [90_Bearing Elements Misc $  (159)]$ (0.32)]$ (0.21)]$ 2138 ©on[$ (014)]$ (0.13)]$ (0.02)]$ 0.30)] $ 0.11)] $ (2.53)
15 [o1 Bearing/Bushings $ $ $ $ $ $ $ $ $ $ $
16 [92 Roller Bearings $ $ $ $ $ $ $ $ $ $ $
17 [93  Thrust Bearings/Washers $ $ $ $ $ $ $ $ $ $ $
18 [94  Thrust Roller/Needle Bearings $ $ $ $ $ $ $ $ $ $ $
19 [99  Miscellaneous $ $ $ $ $ $ $ $ $ $ $
20 [o0  Transmission Assembly of Internal Clutches $ (483)]$ (1.30)$ 030]$ (5.83)] $ $ $ $ $ $ 0.03 | $ (5.79)|
SUB-SUBSYSTEM ROLL-UP $ (44.06)| $ (22.63)| $ (37.74)| $ (104.43)l $ (1.32)| $ (12.82) $ (13.06)| $ (4.30)| $ (31.49)) $ (2.26)| $ (138.19)
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0902 ( N0902 New Technology Configuration)

( B0902 Baseline Technology Configuration)

Printed: 3/26/2010

SYSTEM & SUBSYSTEM DESCRIPTION NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen

5 Manufacturing Total Markup Total

@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
=13 i c o | End item § y (Component/ Component/ Assembly Cost]

: Material | Labor | Burden | (Componen s SG&A Profit  [ED&T-R&D[ " pgsembly) | (COMP Impact to OEM

S Assembly) crap Assembly)

4]

0205 Launch Clutches Subsystem
1 [o1  Torque Converter Assembly $ - $ - - $ - $ - $ - $ - $ - $ $ - $
2 |02 Clutch Assembly C1/C2 $ 2297 |$ 1141 40.60 | $ 7497 | $ 045 | $ 5.65 | $ 537 | % 0.96 | $ 12431 $ 0.35 | $ 87.76
3 [03  Fly Wheels/Flex Plates/Starter Rings $ 20.93|$ 11.40 15.35 [ $ 4767]$ 051|$ 196($ 181|$ 030]$ 459 )% 024 | $ 52.51
4 lo4 _TBD $ = $ = = $ = $ = $ = $ = $ = $ $ = $
5 15 Snap Rings and Retainers $  149|%$ 097 191 |$ 437]1$ 002|$ 028($ 026[$ 004]$ 0.61]$ 0.06 | $ 5.04
6 |20 _Springs $ = $ = = $ = $ = $ = $ = $ = $ $ = $
7 [70 Pipes, Hoses, Ducting $ - $ - - $ - $ - $ - $ - $ - $ $ - $
8 |75 Brackets $ = $ = = $ = $ = $ = $ = $ = $ $ = $
9 [80__Boltings $ = $ = = $ = $ = $ = $ = $ = $ $ = $
10 |85 Sealing Elements $ 0.03 | $ 0.19 0.13 | $ 0.35]$ 0.00 | $ 0.02 | $ 0.02 | $ 0.00 | $ 0.05] $ 0.05 | $ 0.44
11 |90 Bearing Elements $ 0.07 | $ 0.11 0.10 | $ 0.28]1$ 0.00 | $ 0.02 | $ 0.02 | $ 0.00 | $ 0.04|$ 0.02 | $ 0.34
12 [99 Miscellaneous $ - $ - - $ - $ - $ - $ - $ - $ $ - $
13 [oo  Transmission Assembly of Launch Clutches $  112|$ 444 3.46 | $ 9.03] $ - $ - $ - $ - $ $ - $ 9.03
SUB-SUBSYSTEM ROLL-UP $ 46.61|$ 28.52 6155 | $ 136.68|$ 099 |$ 7.94|% 748($ 131 (% 17711 $ 072 1% 155.11
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Case#: 0902 ( N0902 New Technology Configuration)

( B0902 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

E Manufacturing Total Markup Total

@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
=13 i c o | End item § y (Component/ Component/ Assembly Cost]

: Material | Labor | Burden | (Componen SG&A Profit  [ED&T-R&D| " pgsembly) | (COMP Impact to OEM

S Assembly) Scrap Assembly)

4]

0205 Launch Clutches Subsystem
1 [01  Torque Converter Assembly $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
2 02 Clutch Assembly C1/C2 $ = $ = = $ = $ = $ = $ = $ = $ = $ = $ =
3 [03  Fly Wheels/Flex Plates/Starter Rings $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
4 lo4 _TBD $ = $ = = $ = $ = $ = $ = $ = $ = $ = $ =
5 15 Snap Rings and Retainers $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
6 |20 _Springs $ = $ = = $ = $ = $ = $ = $ = $ = $ = $ =
7 [70 Pipes, Hoses, Ducting $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
8 |75 Brackets $ = $ = = $ = $ = $ = $ = $ = $ = $ = $ =
9 [80__Boltings $ = $ = = $ = $ = $ = $ = $ = $ = $ = $ =
10 |85 Sealing Elements $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
11 [o0 Bearing Elements $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
12 [99 Miscellaneous $ - $ - - $ - $ - $ - $ - $ - $ - $ - $ -
13 [oo  Transmission Assembly of Launch Clutches $ 89.44|% 046 0.83 | $ 90.74 | $ - $ - $ - $ - $ - $ - $ 90.74
SUB-SUBSYSTEM ROLL-UP $ 8944 |$% 046 083 (% 90.74|$ - $ - $ - $ - $ - $ - $ 90.74
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers

Study Caseft: 0902 ( N0902 New Technology Configuration)

( B0902 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

FE‘J Manufacturing Total Markup Total Mark Total Net
£ % Manufacturing Cost up Packaging Component/
c| 2 Sub-Subsystem Description Cost (Component/ Cost Assempbly Cosdl
B Material | Labor | Burden | (Component/ | Endltem | qqg Profit [EDET-R&D| agsembly) | (COMPOnent! |\ ot to OEM
S Assembly) Scrap Assembly)
7]
0205 Launch Clutches Subsystem
1 [01  Torque Converter Assembly $ $ $ $ $ $ - $ $ $ $ $
2 |02 Clutch Assembly C1/C2 $ 2297 (% 11.41|$ 40.60]|$ 7497 | $ 045 | $ 5.65 | $ 537 | % 0.96 | $ 12431 $ 0.35 | $ 87.76
3 [03  Fly Wheels/Flex Plates/Starter Rings $ 2093|$ 1140|$ 1535]|$ 4767]% 051|$ 1.96($ 181[|$ 030]|$ 459]$% 024 | $ 52.51
4 lo4 _TBD $ $ $ $ $ $ - |3 $ $ $ $
5 15 Snap Rings and Retainers $ 149|%$ 097]|$ 191|$ 437]$ 002|$ 028|$ 026]|$ 004]$ 0.61]$ 0.06 | $ 5.04
6 |20 _Springs $ $ $ $ $ $ - |3 $ $ $ $
7 [70 Pipes, Hoses, Ducting $ $ $ $ $ $ - $ $ $ $ $
8 |75 Brackets $ $ $ $ $ $ - |3 $ $ $ $
9 [80__Boltings $ $ $ $ $ $ - |3 $ $ $ $
10 |85 Sealing Elements $ 0.03 | $ 0.19 | $ 0.13 | $ 0.35]$ 0.00 | $ 0.02 | $ 0.02 | $ 0.00 | $ 0.05] $ 0.05 | $ 0.44
11 |90 Bearing Elements $ 0.07 | $ 0.11 | $ 0.10 | $ 0.28]1$ 0.00 | $ 0.02 | $ 0.02 | $ 0.00 | $ 0.04]$ 0.02 | $ 0.34
12 [99 Miscellaneous $ $ $ $ $ $ - $ $ $ $ $
13 [o0  Transmission Assembly of Launch Clutches $ (88.32)[$ 3.98|% 263|%$ @L71)] $ $ - $ $ $ $ $ (81.71),
SUB-SUBSYSTEM ROLL-UP $ (42.83)|$ 28.06 |$ 60.71 (% 45941% 099 ($ 794 |$ 748|$% 131($ 17711 $ 072 [ $ 64.37
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0902 ( N0902 New Technology Configuration)
(B0902 Baseline Technology Configuration)
SYSTEM & SUBSYSTEM DESCRIPTION NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen

5 Manufacturing Total Markup Total

@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
=13 i c o | End item § y (Component/ Component/ Assembly Cost]

: Material | Labor | Burden | (Componen SG&A Profit  [ED&T-R&D[ " pgsembly) | (COMP Impact to OEM

S Assembly) Scrap Assembly)

n

0207 Mechanical Controls Subsystem
1 |01 Valve Body Assembly $ 993[$ 527 12.05 | $ 272418 069|$ 180[$ 173|$ 032][$ 454]$ 0.25]$ 32.02
2 02 Solenoids $ - $ - - $ $ - $ - $ - $ - $ $ - $
3 |03 Sensors $ - $ - - $ $ - $ - $ - $ - $ $ - $
4 o4 Switches $ - $ - - $ $ - $ - $ - $ - $ $ - $
5 o5 Wiring Harnesses $ - $ - - $ $ - $ - $ - $ - $ $ - $
6 |06 _Mechanical Controls $ 754[{$ 508 11.47 [ $ 2408]$ 021]$ 279[$ 258|$ 046]$ 6.05]1$ 037]$ 30.50
7 [07_Plugs and Cups $  012{$ 087 1.28 [ $ 22718 001]$ 015[$ 014|$ 002][$ 032]$ 0.00$ 2.59
8 [10 Accumulator Assemblies $ - $ - - $ $ - $ - $ - $ - $ $ - $
9 |15  Shafts/Rods/Pins $ - $ - - $ $ - $ - $ - $ - $ $ - $
10 120 Springs $ - $ - - $ $ - $ - $ - $ - $ $ - $
11 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ 017|$ 071 179 | $ 267]$ 001|$ 017($ 016|$ 003]|$ 0.37]$ 0.00 | $ 3.04
12 [70 Pipes, Hoses, Ducting $ - $ - - $ $ - $ - $ - $ - $ $ - $
13 |75 Brackets $ - $ - - $ $ - $ - $ - $ - $ $ - $
14 [80 Boltings $ - $ - - $ $ - $ - $ - $ - $ $ - $
15 |85 Sealing Elements $ - $ - - $ $ - $ - $ - $ - $ $ - $
16 |90 _Bearing Elements $  065[$ 405 8.12|$ 128218 004|$ 0778 o051|$ - [$ 1.32]$ 0.01]$ 14.15
17 99 Miscellaneous $ 003[$ 004 0.03 ] $ 010]$ 000|/$ o001[$ o000l - [ 001]s 0.00$ 0.11
18 [oo  Transmission Assembly of Mechanical Control Components $ 542|% 768 771 | $ 2082 $ - $ - $ - $ - $ $ - $ 20.82
19 | $ - [s - - |s $ - [s - 1s - |s - s $ - |s
20 | $ - [s - - |s $ - [s - 1s - s - s $ - |s
SUB-SUBSYSTEM ROLL-UP $ 2385 |% 2371 4244 | $ 90.00]$ 096 |3% 568($ 512($ 083|$ 1261 $ 0.63 [ $ 103.23
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Caseft: 0902 ( N0902 New Technology Configuration)
(B0902 Baseline Technology Configuration)
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

FE‘J Manufacturing Total Markup Total

@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost
= End Item . (Component/ Assembly Cost|

Q Material Labor Burden | (Component/ SG&A Profit  |ED&T-R&D| " agsembly) (Component/ Impact to OEM

S Assembly) Scrap Assembly)

4]

0207 Mechanical Controls Subsystem
1 |01 Valve Body Assembly $ 1413[$ 2614[$ 3465|% 7492|$ 053 695|$ 6423 107]$ 14.98] s 0.19 | $ 90.09
2 02 Solenoids $ - $ - $ - $ - $ = = $ = $ 2 $ e $ 2 $ =
3 |03 Sensors $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
4 o4 Switches $ - $ - $ - $ - $ - = $ = $ 2 $ e $ 2 $ =
5 o5 Wiring Harnesses $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
6 [06 Mechanical Controls $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
7 [o7 Plugs and Cups $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
8 [10 Accumulator Assemblies $ 009|$ 010]|$ 023]|$ 0.42]$ 0.00 003|$ 003|$ 000]|$ 0.06 ] $ 0.03 | $ 0.50
9 |15  Shafts/Rods/Pins $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
10 120 Springs $ - $ - $ - $ - $ - = $ = $ 2 $ e $ 2 $ =
11 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ 020|$ 209|$ 480]|$ 7.09]$ 004 053|$ 049|$ 008|$ 1.14]1$ 0.01 | $ 8.24
12 [70__Pipes, Hoses, Ducting $ 043[$ 029[$ o051]% 12418 o001 008|$ 007]|% 001]$ 017]s 0.01]$% 1.42
13 |75 Brackets $ 002[{$ 006[$ 009]8% 0.17]$  0.00 001|$ 001]|$ 0.00]$ 0.02]$ 0.01]$% 0.20
14 [80 Boltings $ - $ - $ - $ - $ - = $ = $ 2 $ e $ 2 $ =
15 |85__Sealing Elements $ 003[$ 031[$ 056]|8% 0.90]$  0.00 006|$ 005|$ 001]$ 013]s 0.01]$% 1.04
16 [o0 Bearing Elements $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
17 [99 Miscellaneous $ - $ - $ - $ - $ - - $ - $ - $ - $ - $ -
18 [oo  Transmission Assembly of Mechanical Control Components $ 053|$ 250|$% 040]|$ 3.43]$ - - $ - $ - $ - $ 0.00 | $ 3.43
19 | $ - [s - |s - |s - Is - - 1s - ls - s - Is - s -
20 | $ - [s - |s - |s - Is - - 1s - ls - s - Is - s -
SUB-SUBSYSTEM ROLL-UP $ 1544 ($ 3149 |% 4123 |% 88.16|$ 0.59 766($ 707|%$ 118|$% 16.50 | $ 026 | $ 104.92
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Cased: 0902 ( é5“9%%(’;a'if}‘ﬁ“ﬂff:;ﬁf'}%?gg(y’%‘é‘gﬁéiﬂ;’l‘gn) NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen
SYSTEM & SUBSYSTEM DESCRIPTION BASE TECHNQLOGY PAQKAGE COST INFORMATION
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
£ }
| .
£ % SubrSbsysiem Bescrpton Material | Labor | Burden <00n?s§;em/ Endltem | gen Profit |EaT-Re| (GOmPOeNY (Co;s;;:lem/ Assembly Cos
e Assembly) Scrap Assembly) | T embly) |ImPact to OEM
(72}
0207 Mechanical Controls Subsystem
1 o1 Valve Body Assembly $ _ (421)[s (20.88)|$ (22.60)| $ (47.68)] s  015[s (5.16)|s 4.69)[s (0.75)|s (20.44) 8 0.06$ (58.07)
2 [02__Solenoids $ $ $ $ $ $ $ $ $ $ $
3 |03 Sensors $ $ $ $ $ $ $ $ $ $ $
4 04 __Switches $ $ $ $ $ $ $ $ $ $ $
5 o5 Wiring Harnesses $ $ $ $ $ $ $ $ $ $ $
6 |06 __Mechanical Controls $  754[$ 508|$ 11478 2408]$ 021|$ 279[$ 258|$ 046]$ 6.05]$ 0.37 [ 30.50
7 07 __Plugs and Cups $ _ 012[$ 087]|$ 128($ 227]$ 001[$ 015|$ 014|$ 002[$ 0.32]s 0.00 | $ 2.59
8 |10 _Accumulator Assemblies $  (0.09]$ (0.10)[$ (0.23)] $ (0.42)] $  (0.00)[$ (0.03)] $ (0.03)] $ (0.00)| $ (0.06)] $ (0.03)] $ (0.50)
9 [15__Shafts/Rods/Pins $ $ $ $ $ $ $ $ $ $ $
10 |20__Springs $ $ $ $ $ $ $ $ $ $ $
11 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ (0.04]$ (@138)]$ ((30D]|$ (4.42)]$ (0.03)]$ (0.36)]$ (0.33)|$ (0.05]$ ©.77)] $ (0.00)| $ (5.20)
12 [70__Pipes, Hoses, Ducting s (043)[s (029]s (051[$ @24]s _ ©on[s (ogls on]s (on|s [0 B 0.00)] s (1.42)
13 |75_ Brackets s (002)]s (0.08)[s (0.09]s ©17]s _ (©o00[s ©opls ©on]s (0.00]s 0.02)] $ 0.00)] s (0.20)
14 [80_Boltings $ $ $ $ $ $ $ $ $ $ $
15 |85__Sealing Elements s (003)[s (©3)[s (056)|S ©0.90)]s _(©.00[s (©oels (005]s (0.on]s (0.13)] s 0.00)] s (1.04)
16 |90 Bearing Elements $  065[$ 405|$ 812($ 1282]$ 004|$ 077[$ o051|s - |$ 132]s 0.01[$ 14.15
17 [99__Miscellaneous $ _003[$ 004|$ 003]|$ 010]$ o000[$ 001|$ o000|$ - [s 0.01]s 0.00 | $ 0.11
18 [oo  Transmission Assembly of Mechanical Control Components $ 489|%$ 518|% 731|$ 17391 $ - $ - $ - $ - $ - $ (0.00)| $ 17.39
19 | $ $ $ $ $ $ $ $ $ $ $
20 | $ $ $ $ $ $ $ $ $ $ $
SUB-SUBSYSTEM ROLL-UP $ 841($ (7.79)|$ 121|$ 1.83|$ 037|$ (1.98)|$ (1.95)|$ (0.34)$ (3.89)| $ 037 |% (1.69)
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FEW APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0902 ( N0902 New Technology Configuration)
(B0902 Baseline Technology Configuration)
SYSTEM & SUBSYSTEM DESCRIPTION NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen
5 Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
=13 i c o | End item § y (Component/ Component/ Assembly Cost]
: Material | Labor | Burden | (Componen SG&A Profit  [ED&T-R&D| " pgsembly) | (COMP Impact to OEM
S Assembly) Scrap Assembly)
@)
0208 Electrical Controls Subsystem
1 [o1  Controller $ - $ - - $ $ - - $ - $ - $ $ - $
2 02 Solenoids $ = $ = = $ $ = = $ = $ = $ $ = $
3 |03 Sensors $ - $ - - $ $ - - $ - $ - $ $ - $
4 o4 Switches $ = $ = = $ $ = = $ = $ = $ $ = $
5 o5 Wiring Harness $ - $ - - $ $ - - $ - $ - $ $ - $
6 o6 Valves $ = $ = = $ $ = = $ = $ = $ $ = $
7 |09 _Pistons $ = $ = = $ $ = = $ = $ = $ $ = $
8 [10_TBD $ = $ = = $ $ = = $ = $ = $ $ = $
9 [15_TBD $ = $ = = $ $ = = $ = $ = $ $ = $
10 |20 _Springs $ = $ = = $ $ = = $ = $ = $ $ = $
11 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ - $ - - $ $ - - $ - $ - $ $ - $
12 [70 Pipes, Hoses, Ducting $ - $ - - $ $ - - $ - $ - $ $ - $
13 |75_ Brackets $ 013[|$ 019 0.60 [ $ 0.92]$  0.00 006[($ 006|$ 001]$ 013]8$ 0013 1.06
14 [80__Boltings $ = $ = = $ $ = = $ = $ = $ $ = $
15 |85__Sealing Elements $ 003]|$ o024 044 (8 071]$ _ 0.00 005[($ 004|$ 001]$ 010]8$ 0.00[$ 0.82
16 [90 Bearing Elements $ - $ - - $ $ - - $ - $ - $ $ - $
17 [99 Miscellaneous $ - $ - - $ $ - - $ - $ - $ $ - $
18 [o0  Transmission Assembly of Electrical Control Components $ 9559 |% 595 7.91|$ 109.45 | $ - - $ - $ - $ $ - $ 109.45
SUB-SUBSYSTEM ROLL-UP $ 95.75|$% 6.38 895 (% 111.09]$ 0.01 011|$ 010|$ 0.02|$ 023]% 001|$ 111.33
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FEW APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Caseft: 0902 ( N0902 New Technology Configuration)
(B0902 Baseline Technology Configuration)
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

E Manufacturing Total Markup Total

@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost
= End Item . (Component/ Assembly Cost|

Q Material Labor Burden | (Component/ SG&A Profit  |ED&T-R&D| " agsembly) (Component/ I\ - = 0 OEM

S Assembly) Scrap Y Assembly) P

4]

0208 Electrical Controls Subsystem
1 [o1  Controller $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
2 02 _Solenoids $ = $ = = $ = $ = 2 $ = $ 2 $ e $ 2 $ =
3 |03 Sensors $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
4 o4 Switches $ = $ = = $ = $ = 2 $ = $ 2 $ e $ 2 $ =
5 [o5  Wiring Harness $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
6 o6 Valves $ = $ = = $ = $ = = $ = $ = $ = $ = $ =
7 |09 _Pistons $ = $ = = $ = $ = 2 $ = $ 2 $ e $ 2 $ =
8 [20_TBD $ = $ = = $ = $ = = $ = $ = $ = $ = $ =
9 [15_TBD $ = $ = = $ = $ = = $ = $ = $ = $ = $ =
10 120 _Springs $ = $ = = $ = $ = 2 $ = $ 2 $ e $ 2 $ =
11 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
12 70 Pipes, Hoses, Ducting $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
13 |75 Brackets $ 046]$% 057 1741 % 277]$ _ 0.02 024($ 022|$ 004]$ 05118$ 0.01]$% 3.29
14 [80 Boltings $ = $ = = $ = $ = 2 $ = $ 2 $ e $ 2 $ =
15 |85 Sealing Elements $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
16 [o0 Bearing Elements $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
17 [99 Miscellaneous $ - $ - - $ - $ - - $ - $ - $ - $ - $ -
18 [o0  Transmission Assembly of Electrical Control Components $ 10440 |$  3.37 428 | $ 112.05] $ - - $ - $ - $ - $ - $ 112.05
SUB-SUBSYSTEM ROLL-UP $10486 |$ 3.94 6.01 (% 11482 ]$ 0.02 024($ 022|%$ 004]% 0511]% 0.01($ 115.34
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FEW APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE

CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE
Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Cased: 0902 ( Tz Mol Techoloay (;%‘é'gffri‘r';’l‘gn) NEW TECHNOLOGY PACKAGE COST INFORMATION
9 9 6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen
BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
6 Speed Automatic Transmission: 2007-2009 Toyota Camry
é Manufacturing Total ) Markup Total Markup Tota\. Net
£ 2 Manufacturing Cost Packaging Component/
o = Sub-Subsystem Description Cost Cost
=13 Material | Labor | Burden | (Componeny | Endlitem g0, profit  |Epar-ran| OO | (component [ASSEMPLY Cost
2 aterial aol urde Assembly) Scrap ofi A Assembly) | T Comply) |mPact to OEM
n
0208 Electrical Controls Subsystem
1 [o1  Controller $ $ $ $ $ $ - $ $ $ $ $
2 02 Solenoids $ $ $ $ $ $ = $ $ $ $ $
3 |03 Sensors $ $ $ $ $ $ - $ $ $ $ $
4 o4 Switches $ $ $ $ $ $ = $ $ $ $ $
5 [o5  Wiring Harness $ $ $ $ $ $ - $ $ $ $ $
6 o6 Vvalves $ $ $ $ $ $ - $ $ $ $ $
7 [o9 Pistons $ $ $ $ $ $ = $ $ $ $ $
8 [10 TBD $ $ $ $ $ $ - $ $ $ $ $
9 |15 TBD $ $ $ $ $ $ - $ $ $ $ $
10 120 Springs $ $ $ $ $ $ = $ $ $ $ $
11 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ $ $ $ $ $ - $ $ $ $ $
12 70 Pipes, Hoses, Ducting $ $ $ $ $ $ - $ $ $ $ $
13 |75 Brackets $  (033)]$ ©3n[s @i19]s 1853 ©on[s (018)]3s (0.16)]$ (0.03)]3% (0.38)] $ (0.00)] $ (2.23)
14 [80 Boltings $ $ $ $ $ $ = $ $ $ $ $
15 |85__Sealing Elements $  003[$ 0243 044s 071]$ 000|/$ 005[$ 004|$ 001]$ 010]s 0.00 [ $ 0.82
16 [o0 Bearing Elements $ $ $ $ $ $ - $ $ $ $ $
17 [99 Miscellaneous $ $ $ $ $ $ - $ $ $ $ $
18 [o0  Transmission Assembly of Electrical Control Components $ (881)|$ 257|$ 364|$ (2.60)1 $ - $ - $ - $ - $ - $ - $ (2.60)|
SUB-SUBSYSTEM ROLL-UP $ (9.12)[$ 244|% 294(s$ (3.73)] $ (0.01)|$ (0.13)[$ (0.12)|$ (0.02)$ (0.28)] $ 0.00 | $ (4.01)
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission

Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0902 ( N0902 New Technology Configuration)

( B0902 Baseline Technology Configuration)

Printed: 3/26/2010

SYSTEM & SUBSYSTEM DESCRIPTION NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen
5 Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
=13 i c o | End item § y (Component/ Component/ Assembly Cost]
: Material | Labor | Burden | (Componen SG&A Profit  [ED&T-R&D[ " pgsembly) | (COMP Impact to OEM
S Assembly) Scrap Assembly)
4]
0209 Park Mechanism Subsystem
1 |01 _Rods/Shafts/Pins $ = $ = $ = $ = $ = $ = $ = $ = $ $ = $
2 |02 _Springs $ = $ = $ = $ = $ = $ = $ = $ = $ $ = $
3 |03 _Pawls $ = $ = $ = $ = $ = $ = $ = $ = $ $ = $
4 lo4 _TBD $ = $ = $ = $ = $ = $ = $ = $ = $ $ = $
5 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ - $ - $ - $ - $ - $ - $ - $ - $ $ - $
6 [70 Pipes, Hoses, Ducting $ - $ - $ - $ - $ - $ - $ - $ - $ $ - $
7 |75 Brackets (& Levers) $ - $ - $ - $ - $ - $ - $ - $ - $ $ - $
8 80 Boltings (Includes Nuts, Clips, Retainers, etc) $ - $ - $ - $ - $ - $ - $ - $ - $ $ - $
9 |85 Sealing Elements $ - $ - $ - $ - $ - $ - $ - $ - $ $ - $
10 [o0 Bearing Elements $ - $ - $ - $ - $ - $ - $ - $ - $ $ - $
11 [99 Miscellaneous $ - $ - $ - $ - $ - $ - $ - $ - $ $ - $
12 [o0  Transmission Assembly of Park Brake Control Components $ 010|$ 085]|$% 076]|$ 171]$ 001|$ 011]|$ 013|$ 010]$ 0.35] $ - $ 2.06
SUB-SUBSYSTEM ROLL-UP $ 010|$ 085|3% 076($ 1.71|$ 001|$ 011|$ 013|$ 010($ 035]% - $ 2.06
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission

Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Case#: 0902 ( N0902 New Technology Configuration)

( B0902 Baseline Technology Configuration)

Printed: 3/26/2010

BASE TECHNOLOGY PACKAGE COST INFORMATION
SYSTEM & SUBSYSTEM DESCRIPTION . .
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

E Manufacturing Total Markup Total

@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost |
=13 i c o | End item § y (Component/ Component/ Assembly Cost]

: Material | Labor | Burden | (Componen SG&A Profit  [ED&T-R&D| " pgsembly) | (COMP Impact to OEM

S Assembly) Scrap Assembly)

4]

0209 Park Mechanism Subsystem
1 |01 _Rods/Shafts/Pins $ = $ = $ = $ = $ = $ = = $ = $ = $ = $ =
2 |02 _Springs $ = $ = $ = $ = $ = $ = = $ = $ = $ = $ =
3 |03 _Pawls $ = $ = $ = $ = $ = $ = = $ = $ = $ = $ =
4 lo4 _TBD $ = $ = $ = $ = $ = $ = = $ = $ = $ = $ =
5 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ - $ - $ - $ - $ - $ - - $ - $ - $ - $ -
6 70 Pipes, Hoses, Ducting $ - $ - $ - $ - $ - $ - - $ - $ - $ - $ -
7 |75 Brackets (& Levers) $ - $ - $ - $ - $ - $ - - $ - $ - $ - $ -
8 80 Boltings (Includes Nuts, Clips, Retainers, etc) $ - $ - $ - $ - $ - $ - - $ - $ - $ - $ -
9 |85 Sealing Elements $ - $ - $ - $ - $ - $ - - $ - $ - $ - $ -
10 [o0 Bearing Elements $ - $ - $ - $ - $ - $ - - $ - $ - $ - $ -
11 [99 Miscellaneous $ - $ - $ - $ - $ - $ - - $ - $ - $ - $ -
12 [o0  Transmission Assembly of Park Brake Control Components $ 030|%$ 102]|$ 072]|$ 203]$ 001]|$ 0.12 014|$% 0.10]$ 0.38]$ - $ 2.41
SUB-SUBSYSTEM ROLL-UP $ 030|$ 1.02|% 072(% 203]$ 001|% 012 014($ 010|$ 038]% - $ 2.41
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FEWV

APPENDIX C.4 - SUBSYSTEM COST MODEL ANALYSIS TEMPLATE
CASE STUDY #0902

Printed: 3/26/2010

Technology Level: 09 - 6 Speed Automatic versus 6 Speed Direct Shift Transmission

Vehicle Class: 02 - Mid to Large Size Passenger Vehicle, 4-6 Passengers
Study Caseft: 0902 ( N0902 New Technology Configuration)

( B0902 Baseline Technology Configuration)

INCREMENTAL COST TO UPGRADE TO NEW TECHNOLOGY PACKAGE

NEW TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Direct Shift Gearbox (dual clutch): 2007-2009 VW Jetta SportWagen

SYSTEM & SUBSYSTEM DESCRIPTION

BASE TECHNOLOGY PACKAGE COST INFORMATION
6 Speed Automatic Transmission: 2007-2009 Toyota Camry

FE‘J Manufacturing Total Markup Total
@ . Total Markup . Net
£ 2 Manufacturing Cost Packaging Component/
c| 2 Sub-Subsystem Description Cost Cost
= End Item . (Component/ Assembly Cost|
Q Material Labor Burden | (Component/ SG&A Profit  |ED&T-R&D| " agsembly) (Component/ I\ - = 0 OEM
S Assembly) Scrap Y Assembly) P
7]
0209 Park Mechanism Subsystem
1 |01 _Rods/Shafts/Pins $ $ $ $ $ $ - $ $ $ $ $
2 |02 _Springs $ $ $ $ $ $ - $ $ $ $ $
3 |03 _Pawls $ $ $ $ $ $ - $ $ $ $ $
4 lo4 _TBD $ $ $ $ $ $ - $ $ $ $ $
5 25 Retainers (Spring Clips, Push Nuts, Cotter Pins, etc) $ $ $ $ $ $ - $ $ $ $ $
6 70 Pipes, Hoses, Ducting $ $ $ $ $ $ - $ $ $ $ $
7 |75 Brackets (& Levers) $ $ $ $ $ $ - $ $ $ $ $
8 80 Boltings (Includes Nuts, Clips, Retainers, etc) $ $ $ $ $ $ - $ $ $ $ $
9 |85 Sealing Elements $ $ $ $ $ $ - $ $ $ $ $
10 [o0 Bearing Elements $ $ $ $ $ $ - $ $ $ $ $
11 [99 Miscellaneous $ $ $ $ $ $ - $ $ $ $ $
12 [o0  Transmission Assembly of Park Brake Control Components $ (0200|$ (0.16)]$ 0.04]|$ 032]$ (000)]$ (O0D|$ (0.01|$ (0.01)f$ (0.03)] $ $ (0.34),
SUB-SUBSYSTEM ROLL-UP $ (0.20)$ (0.16)|$ 0.04|3% 0.32) $ (0.00)|$ (0.00)$ (0.01)]$ (0.01)|$ 0.03)] $ $ (0.34)

File: Subsystem CMAT, CS0902, RPT2-032510.xls
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