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FOREWORD

This document (Vol III) contains cost estimates for heliostats. This
work was performed under DOE Contract EG-77-C-03-1604, "Solar Central
Receiver Prototype Heliostats". Companion documents are the Final
Technical Report (Vol I) and the Phase II Program Plan (Vol II). The
primary objective of this study was to develop a preliminary design and
cost estimate of heliostats which is consistent with production quantities
and rates projected for future commercial utilization of solar energy.
Work under this Phase I contract was initiated on October 1, 1977, and
is scheduled for completion on June 30, 1978. Program management was
performed by the DOE office in QOakland, California, and technical per-
formance was monitored by Sandia Laboratories in Livermore, California.
This report complies with the Contract Reporting Requirements Checklist.
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1.0 SUMMARY

The Boeing heliostat design can be produced and installed for a Capital
Cost of $42 per square meter at high commercial plant quantities and rates.
This is 14 percent less than the DOE cost target. Even at a low
commercial plant production rate of 25,000 heliostats per year the Capital
Cost of $48 per square meter is 2 percent less than the cost goal esta-
blished by the DOE.

Boeing Engineering and Construction submits herein the projected capital
costs and 30 year maintenance costs for three scenarios of production and
installation:

1) Commercial rate production of 25,000, 250,000, and 1,000,000
heliostats per year.

2) A one-time only production quantity of 2500 heliostats.

3) Commercial rate production of 25,000 heliostats per year with
each plant (25,000 heliostats) installed at widely dispersed
sites throughout the Southwestern United States.

These three scenarios for solar plant locations and the manufacturing/
installation processes are fully described in Sections 3.1, 3.2 and 3.3
respectively. Detail cost breakdowns for the three scenarios are pro-
vided in Sections 5.1, 5.2 and 5.3 respectively.

The first scena#io of commercial rate production utilizes highly automated
on-site manufacturing/assembly facilities at each of the plant sites. At
the rate of 25,000 heliostats per year, all annual productions are
assembled and installed at one location. At the rates of 250,000 and
1,000,000 per year the annual productions are assembled and installed at
10 and 20 southwestern locations respectively. The resulting capital
costs are approximately 48, 43, and 42 dollars per square meter for the
three production rates. With 30 year maintenance cost included, the

total cost is approximately 59, 53, and 52 dollar per square meter.

~ The second scenario of the one-time production of 2500 heliostats results
in a Capital cost estimate of $84 per square meter.
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The third scenario is similar to the first scenario, except that at the
annual production rate of 25,000 per year, the annual installations are
at widely dispersed locations. The configuration is amenable to widely
dispersed plant sites. A penalty of approximately 10 percent in life

cycle cost is incurred compared to the centralized concept of the first
scenario. The resulting total 30 year cost is $64.50 per square meter.

The Boeing concept of an environmentally protected heliostat has the
design features to achieve the low-cost goals compatible with commercial
utilization of solar energy. The primary, features which minimize the
cost/performance ratio are: '

1) The protective enclosure allows a Tightweight reflector utilizing
a metalized membrane. ‘

2) The lightweight reflector allows the use of a small two-axis gimbal/
actuator assembly and a lightweight support structure.

3) The reflector, protected from wind loading, is cost optimized at
a relatively large area of 65.7 square meters.

4) The gravity focusing capability of the tensioned membrane maximizes
energy on the receiver.

5) Each component has been designed from the standpoint af highly
automated manufacturing and assembly processes.

6) The heliostat is completely assembled in the factory environment
using assembly line facilities. There is no labor intensive
assembly in the field. ’

7) The heliostat foundation concept of auger cast concrete piles is
highly automated.

8) The installation concept utilizes simple welds to the piling cap
plates at the pedestal and three stanchions.” Electrical connections
complete the installation. . ’

9) Alignment and checkout is an automated procedure utilizing an optical
detector array on the receiver tower to achieve the pointing inputs
to the computer software and to record image intensity profiles of
heliostat groups.



10) Maintenance requirements have been minimized by the pressurized
protective enclosure requiring a very low input of highly filtered
air. This environment eliminates the need for mirror cleaning
for at least 15 years. Placement of electronic parts on the base
shell eliminates the need for access into the heliostat for electronic
component replacement. ‘

11) The concept for cleaning the protective enclosure (dome) includes
spray rinsing from sprinklers, plus an occasional cleaning with
a special mobile automated washing machine using high pressure
water sprays.

12) Because commercial rate production is highly automated, heliostat
materials - rather than labor - become the dominate cost factor.
The protective dome concept allows the lightweight structure and
results in a minimum usage of materials. Table 1.0-1 shows a
break out of the quantities of materials for the proposed heliostat
design. Excluding the concrete foundation piling, the material usage
totals only 36 LB/mz.

The DOE capital cost goal for commercial solar heliostats has been esta-
blished at $70/m2-Reflectivity (63.7/m2) of reflective surface. The
equivalent value for the protective enclosure concept with a dome trans-
missivity of 0.88 is $54.20/m2—R, or $49.30/m2, Figure 1.0-1 shows how
the BEC target goal was distributed and compares the target costs with
the costs identified as a result of this study. The thermoforming of the
weatherized polyester enclosure results in costs considerably below the
initial target established for fabricating by gore seaming. In total,
the identified costs are 2 to 14 percent below the DOE target cost

for production rates varying from 25,000 to 1,000,000/year.

Table 1.0-2 provides a summary of costs per square meter by the Cost
Breakdown Structure (CBS) items.

Table 1.0-3 provides the distribution of cost to categories of heliostat
capital costs of materials, labor, and facilities; and the maintenance
cost for the specified 30 year plant life. It is seen that the "Economies



cBS
4410
4420
4430
4451
4452

4440

TABLE 1.0-1
WEIGHT BREAKDOWN

ITEM

Reflector

Drive Unit
Control

Support Structure
Enclosure

Subtotal
Foundation

TOTAL
Steel:
Sheet
Pipe
Machined Castings/Forgings
Extrusions
Rebar
Other
Aluiiid nuin:
Tubing
Castings

Plastic:
Polyester Sheet
Extrusions

Electronics:
Controller
Wiring

Concrete

TOTAL

LB

301
65
30

. 1940

54

2390
4370

6760

685
1145
70
16
70
60

200
90

61

20
10

4300
6760

29.5
0.8

36.4
' 66.5

102.9

10.4
17.4
1.1
0.7
1.1
0.9

3.0
1.4

0.9
0.1

0.3
0.2

65.4
102.9
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TABLE 1.0-2 SUMMARY - Dollars Per Square Meter
(Reflector Area = 65.7 Square Meters)

ANNUAL PRODUCTION RATE o

CBS ITEM ZSJEEB JE?BOO 250,000 1,000,000 BEC TARGET
4410 Reflector 10.37 10.20 9.18 8.86 6.30
4420 Drive Unit 7.09 7.07 5.1 5.04 6.30
4430 Control & Instrumentation 4.64 4.63 4.14 3.86 5.40
4440 Foundation & Site 5.36 5.10 5.10 5.10 15.20
4451 Support Structure 16.83 16.13 14.39 14.39
4452 Enclosure 4. 21 3.68 3.37 3.37 10.00

Subtotal (48.50) (46.81) (41.29)  (40.62) (43.20)
4460 Field Assy & C/0 1.22 1.10 1.10 1.10
4470 Engineering Liaison .18 .06 .06 .06 6.8
4810 Temporary Facilities, etc. 1.91 .48 .45 .42
4850 Plant Startup & C/0 1 .10 .10 .10

CAPITAL COST (51.92) (48.55) (43.00) (42.30) (50.00)
OM210  Spare Parts .30 .15 14 .13
0M220 Materials for Repairs Neq. Neg. Neg, Neg.
OM230 Other - Special Equip 2.53 2.53 2.38 2.26
OM231 Other - Maint. Mtls. 4,36 4.36 4.07 4.00
OM310 Scheduled Maint (Labor) 2.63 2.39 2.39 2.39
OM320 Corrective Maint (Labor) 2.78 1.39 1.39 1.39

Subtotal (12.60) (10.82) (10.37) (10.17)

TOTAL COST 64.52 59.37 63.37 52.47

E:> Third Scenario for dispersed solar plant sites.

E:> First Scenario for centralized concentration of solar plants at one site.



TABLE 1.0-3  COST SUMMARY - Dollars Per Heliostat

ANNUAL PRODUCTION RATE

J;?BOO ES,OOO 250,000 1,000,000

Raw Material 1813.69 1775.69 1576.36 1555.30
Purchased Equipment 1111.48 1094.48 . 933.32 - 909.90
Total Material 2925.17 2870.17 2509.68 2465.20
Fabrication Labor 230.51 202.06 - 202.06 202.06
Installation & C/0 Labor 90.12 80.33 80.33 80.33
Total Labor 320.63 282.39 282.39 282.39
Special Maintenance Equipment 166.12 166.12 156 .64 148.34
.Maintenance Materials 305.70 295.95 276 .54 272.08
Maintenance Labor 355.49 248.38 248.38 248.38
Total Maintenance 827.31 710.45 681.56 668.80
Facility, Tooling, & Special 165.52 38.59 33.76 31.35
Equipment - —_—

4238.63 3901.60 3507.40 3447.75

[>> Third Scenario for dispersed solar plant sites.

[:> First Scenario for centralized concentration of solar plants at one site.
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of Production Rate" are related primariiy to materials rather than to
labor. The labor does have an improvement factor with time or with units
produced per each on-site manufacturing/assembly facility; but no labor
improvement factor has been credited when increasing the production rate
from 25,000 per yeaﬁ to 1,000,000 per year. This is because the higher
rates of production are achieved by simultaneous multiple site production
using identical automated tooling and facilities.

The cost distribution illustrated by Figure 1.0-2 shows that heliostat
materials is the dominant cost. Manufacturing/installation labor are
not the large cost drivers. Low life-cycle cost will only be achieved
with a design concept which minimizes the usage of materials and which
utilizes low-cost materials and material forms which are currently in
the large volume market. Steel sheet and steel pipe as utilized in the
base design are examples of current high production items. The plastics
industries currently produce polyester film in quantity for a multitude
of applications. The air supply blower and filter components, and the
gimba]iactuators utilize components which have many applications in the
commercial market. The heliostat controller electronics are current
state-of-the art in applications using high rate automated production.

In this cost analysis, emphasis has been placed on the detailed defini-
tion to provide visibility of the cost accounts (CBS) and the methodo-
Togy utilized in the cost estimates. These data are provided in Sections
3.0, 4.0 and 5.0.

In reviewing the cost estimates it is seen that several items are worthy
of further analysis and have the potential for significant reduction.

One example appears to be the reflector structural design where the
three tee-shaped castings and the hub casting are significant cost items.
Further trade-study and design definition should have potential for
reducing cost. Replacement of the steel base dish with an imMipregnated -
fabric design may reduce cost. These and other prospects for cost
reduction are discussed in Section 7.0.



2.0 REQUIREMENTS

2.1 COST ESTIMATE

Capital cost estimates are required for an initial production of 2500
heliostats and for heliostat steady state production/installation rates
of 25,000, 250,000, and 1,000,000 heliostats per year plus the operations
and maintenance cost for an assumed 30 year plant life. The power plant
locations are defined as being in the region of the eight southwestern
states. Costs are provided to the DOE specified Cost Breakdown Structure.
Costs are recurring costs only of items identified with the heliostat.
Costs exclude the interface with plant control and therefore exclude
the power and signal distribution wiring in the collector field. Costs,
defined in Section 5.0, are generated for a power plant field of 25,000
heliostats with operations and maintenance for an assumed 30 year life.
The resulting plant cost is reduced to a cost per heliostat and a cost
per square meter of reflective surface to allow comparison with competitive
design concepts.

2.2 PERFORMANCE ESTIMATE

Optical performance at the receiver is required for each of three
specified heliostats on each of four specified days. These data are
documented in Section 2.3 of Volume I, Technical Report and are
summarized in this Volume III Section 6.0. These data allow the DOE

to calculate the Cost Performance Ratio (CPR). The CPR is the quotient
of Total Annual Cost (TAC) and the Net Reflected Power (NRP) for a com-
plete single heliostat as installed and maintained for a 30 year life.

10



3.0 MANUFACTURING/INSTALLATION SCENARIO

3.1 SCENARIO 1 - COMMERCIAL RATE PRODUCTION

To estimate costs for commercial utilization of solar electric power,
the following scenario for heljostat production and installation was
established.

1) A solar central receiver power plant has 25,000 heliostats.

2) Relatively small land areas are dedicated to high density instal-
lation of solar power "parks." A solar power "park" is some
multiple of individual solar plants, as defined in Item 6.

3) Solar parks are located in the reasonabie vicinity of population
centers to assure local availability of manufacturing, assembly
and site installation labor. The number of solar .power "parks"
is a function of the specified production rates as defined in Item 6.

4) For the purpose of costing the delivery of materials, Phoenix,
Arizona has been assumed as an average location for sites.

5) Transport over dedicated roads is utilized within the boundaries
of the solar park. Solar parks are widely separated in the eight
southwestern states, precluding dedicated roads between solar parks.

6) A separate scenario is assumed for each of the three specified
production rates as discussed in the following and summarized
in Table 3.0-1.

25,000 Heliostats Per Year
A solar park will contain thirty power plants (750,000 heliostats).

The park will be completed in thirty years. Each plant within
the park will be installed sequentially such that one plant
installation is complete each year.

11



2l

TABLE 3.0-1

SOLAR PLANT INSTALLATION ASSUMPTIONS

(SCENARIO 1)

Heliostats Per Plant

Total Planis in 3J Years

Number of Solar Parks

Plants Per Park

Years to Complete a Park

Plants Complete Per Year Per Park

Number of Parks in Simultaneous Construction

Plants Complete Per Year

Annual Froduction Rate

25,000 250,000
25,000 25,000
30 300

1 10

30 30

30 30

1 1

1 10

1 10

1,000,000

25,000
1,200
20

60

30

2

20

40



250,000 Heliostats Per Year

A solar park will contain 30 power plants (750,000 heliostats).
Each power park is completed in 30 years at a rate of one
plant per year. Ten parks are in simultaneous construction.

1,000,000 Heliostats Per Year
A solar park will contain 60 power plants (1,500,000 heliostats).
Each power park will be completed in 30 years at a rate of

two plants per year. Twenty parks are in simultaneous construction.

The scenario as described above provides a pistribution of plants throughout
the Southwestern states while retaining the efficiency of dedicating
an on-site high rate production facility to a 30 year production life
at each southwestern site (solar park). The manufacturing/assembly
facility is modularized. The module with its automated tooling has
the capability to fabricate, assemble, and install 25,000 heliostats
per year. At the highest production rate of 1,000,000 heliostats

per year, two factory modules are required to meet the production
rate at each of twenty parks. With this scenario a factory module of
208,000 square feet was defined with automated tooling and equipment
to produce 100 heliostats per day on a two shift/day basis. The cost
for this scenario is summarized in Section 5.1 and detail estimating

work sheets are provided in Appendix A.
3.2 SCENARIO 2 - 2500 HELIOSTATS

This scenario is for the one time only production of 2500 heliostats as may
be desired for an initial demonstration plant. The configuration and the
manufacturing/installation scenario is the same as for commercial rate
‘production except that the prototype tooling and handling equipment is

not highly automated. The cost for this scenario is summarized in Section
5.2 and detail cost estimating worksheets are provided in Appendix B.

13



3.3 SCENARIO 3 - 25,000 HELIOSTATS PER YEAR AT DISPERSED SITES

At the Tow commercial production rate (25,000 per year) as described

in Section 3.1, all heliostats would be installed at one site location.
This 1s the most cost-effective approach requiring capital investment
in only one assembly facility.

The following describes an alternate scenario in which individual
plants of 25,000 heliostats would be installed at widely separated
sites in the Southwestern United States. For this scenario, all helio-
stat components, including the protective enclosure and the base dish
are fabricated off-site and transported to the site assembly facility.
The assembly facility size is thereby reduced from 208,000 square feet
to 160,000 square feet. An assembly facility building is required at each
site to support the yearly production rate. At the end of the year's
production, 40,000 square feet are retained for maintenance purposes
and the remaining 120,000 square feet are sold or leased. Initial
tooling is provided for the first two assembly facilities. Subsequent
assembly site tooling 1s provided by moving tools in leap frog fashion
(No. 1 to No. 3, No, 2 to No. 4, etc.) .

The heliostat configuration for this scenario is the same as defined
in Section 3.1 with the exception that the large steel base dish,
fabricated off-site, would be transported in two halves with weld
assembly at the site.

The cost for this scenario is summarized in Section 5.3 and detail
cost estimating worksheets are provided in Appendix C.

14



4.0 COST ESTIMATING APPROACH

Table 4.0-1 lists the major elements of heliostat recurring costs

and shows the general methodology of cost estimation. Raw material
costs using supplier quotes were generated from detailed parts lists
considering gross material reduirements. Purchased equipment and
components are defined by the Make/Buy plan of Table 4.0-2. The

plan is to purchase all small components which could be shipped from
off-site suppliers. Only those components too large for shipment

are produced in the on-site manufacturing/assembly facility. Supplier
quotes were utilized for the gimbal/actuator assembly and for the
heliostat control electronics. Other purchased components from off-
site manufacturing were estimated by a detailed analysis of material and
man-hour estimates times burdened labor rates.

4.1 LEARNING CURVE FACTOR

The appropriate "Learning Factor" is very difficult to establish for

a highly automated high productjon rate factory. It is well documeﬁted
that productivity improvement or reduction in man-hours per unit of
production does occur. The Aerospace industry experiences an improve-
ment as described by an 85% learning curve where:

log .85
COST Nth Unit = (1st Unit Cost) (N)'09 2

The Aerospace experience is for low quantity production using relatively
labor intensive fabrication and assembly procedures. Industries with

a long history of high rate automated production also show very signi-
ficant improvements in productivity with time. Figures 4.2-1, 4.2-2, and
4.2-3 illustrate productivity improvements which have been achieved.

15



Table

4.0-1

COST ESTIMATE METHODOLOGY

ELEMENT

METHOD

Heliostat Raw Material

Purchased Equipment

Purchased Components - Material
- Labor

On-Site Mfg/Assy Labor

Mfg/Assy Facility

Production Tooling

Special Equipment

Auger Cast Foundations

Installation & Functional Check

Align & Checkout

Maintenance

Qty x Unit Cost Supplier Quotes

16

Supplier Quotes

Supplier Quotes Plus Transportation
Per Pound.

Man-hour Estimate x Rates & Factors
Man-loading x Rate§ & Factors
Facility Design & Cost Estimate
Material Plus Hours x Rates & Factors
Similarity to Existing Equipment
Subcontractor Estimate

Man-loading x Rates and Factors

Man-loading x Rates and Factors

Man-laoding x Rates and Factors



Table 4.0-2

MAKE/BUY PLAN

Item
Support ring - segments

Stanchions .
Pedestal
Enclosure attach ring

Reflector structural componerts

Hatch assy

Flanges - hatch
Gimbal/actuator assy & harness wire
Air Supply assy
Relief Valve assy
Electronics equipment
Piling installation
Hub

Tee's

Base Dish

Enclosure

Heliostat Assy & instl

Reflector assy

NOTE: M

B = Off-site manufacture

i

17

Make (M)

Bu

w0 > o & (=] e~} e [=~)

oL o™

X 2 =2 0

On-site manufacture or assembly

=

B

Drawing Number

277-10048-41
277-10048-5
277-10048-6
277-10048-X
277-10051-7
277-10051-8
277-10051-9
277-10048-10

277-10048-13 & -14

277-10052-1
277-10052-2

277-10050-1
277-10054-1
277-10053-1, -2
277-10048-3
277-10049-1

1277-10048-1

277-10051-1 & -2



8l

Hours Per Output - Peroent

100

” -
80 -

4] oad

Bottied & canned soft deinks
L Manmade fibers
Hosiery
0 r—-
Source: Statistical Abstrast of U S., 1877
L L 1 L L . 1 ] ]
1908 1908 1967 1908 o 1970 1971 1972 1973 1974

Year

Figure 4.1-1. Production Worker Hours Per Output - Automated Industries

1976



6l

Hours Per Output - % ot 1558

100 — 300
90 - -1 250
80 -4 200
70 — — 160
60 -W 100
Source: U.S. Dept. of Labor Bureau of Labor Statistics, 1977
50 1 | 1 1 1 L 1 1
1958 1960 1962 1964 1966 1968 1970 1972 1974 1976
Year

Figure 4.1-2. Production Workers - Motor Vehicles and Equipment

Output - % of 1988



0¢

Hours Per Qutput - Percent

— 80% learning curve

w b
Source: Tomparative Growth in Manufactu,rihg\Productivi'ty in Selected Countries
1J.S. Dept. of Labor, Bureau of Labcr Statistics, 1977
50 , ] ! 1 i | 1
1860 1962 1964 1966 1968 1970 1972 1974

Years

Figure 4.1-3. Fabricate Metal Products - United States



These data would indicate that "learning” or improvement continues over
~ the many years of production without apparently leveling off at an
- ultimate achievenient. These data do not indicate.however, the amount
of capital investment in new tooling that may have been required to
achieve and maintain the indicated levels of productivity improvement.

For this cost estimate, a conservative estimate of the "learning curve"
has been chosen td represent the commercial heliostat production
scenario. This scenario has assumed that the plant startup period has
been compieted. The tooling and processes have been developed and
debugged. The learning process has reached the point of steady state
continuous production. This point is estimated to be about 18 months
and approximately 25,000 heliostats (an initial plant) has been produced.
The man-loading estimates have been based on this initial production
level. Heliostat costs are based on the steady-state continuous
production following this start up period. It is then estimated that
productivity improvement would be described by a 95% learning curve
which continues over the next 20 years followed by no improvement for
the next 10 years. Tne application of this improvement makes the

first unit be the 25,000th unit on the learning curve. This "Learning
Curve" is illustrated in Figure 4.1-5.

o log .95
COST (25,000 + N) (st Unit Cost) (25,000 + N)1°9 2
' log .95
COST (25,000) (1st Unit Cost) (25,000)1°9 2

This approach results in an average unit labor learning factor of

0.834 over the 30 years of steady state production and installation.

This value is probably conservative, especially in the area of maintenance
labor where experience is likely to solve probelms such as part failures
or develop improved cleaning processes.

21
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4.2 COST BREAKDOWN STRUCTURE DEFINITION

The following definition of the cost elements included in each item
of the CBS are provided for understanding and clarity.

4410 Reflective Unit

The reflective urit includes the aluminized membrane, the structural
ring and spoke assembly with the hub casting which interfaces with
the Drive Unit. Structural components costs are estimated as off-
site fabrication. The structural assembly and the bonding of the
membrane is accomplished in the on-site assembly facility. Labor
cost includes the final assembly of the reflector to the gimbal
mounting plate. Tooling cost for off-site component fabrication

and for on-site assembly are separately identified. Transportation
cost for the off-site fabricated components is included as an item
of material.

4420 Drive Unit

The Drive Unit consists of a two-axis gimbal with identical azimuth

and elevation drive actuators. The unit includes limit switches,

encoders, and the wiring and connectors which interface with the

heliostat controller. The structural interface is at the mounting

plate at the top of the pedestal. The on-dock cost of this total

unit has been obtained by a budgetary competitive bid to a Boeing specification.
It is accounted for as Purchased Equipment (material) in this CBS.

The labor cost is that of functional checkout and .installation on the

pedestal at the final assembly position of the on-site facility.

4430 Control and Instrumentation

The heliostat controller is estimated as & subcontract item. The subcontract
estimate includes cost of facilities, materials, and labor. Trans-

portation cost and the installation labor at the final aséemb]y

position in the on-site assembly facility has been added.
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4431 Sensor or Calibration Equipment

Heliostat tracking sensors are not required. Calibration Equipment
is not included in the heliostat cost. The equipment which would
be located on the receiver tower is very low cost per heliostat for
calibration of 25,000 helijostats.

4432 Field Control Electronics

Heliostat Controllers are included in CBS 4430. Field Controllers
located at the plant central control are not included in the heliostat
cost.

4433 Control Signal Distribution Equipment

CBS 4420 includes heliostat wiring. Field cabling is not included
in heliostat cost.

4440 Foundation and Site

The foundation consists of four auger cast steel reinforced piling

with steel cap plates. The Truzillo Company supported the cost estimate
with design of the automated equipment and performed the

cost analysis for foundation installation. The cost quotation

of $335 per heliostat included equipment developmeént cost,

equipment cost including maintenance and replacement for 30 years,

grout cost, reinforcing steel cost, labor and fee.

- 4450 Heliostat Support and Protection

44571 Heliostat Support Structure

The support structure consists of the base structure and the reflector
support pedestal. The base structure consists of a dish, a structural
ring and three support stanchions. The dish provides an interface
attachment for the protective enclosure. The stanchions interface
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with three of the foundation piles. The pedestal interfaces with the
gimbal mount plate and with the center foundation pile. The base

dish includes an access hatch with mounting provisions for the heliostat
controller. The air supply assembly is included in this CBS.

All componenté, with the exception of the base dish, are made off-site
and have been cost estimated by detailed material and fabrication
labor estimates. The initial cost of tooling and the transportation
cost to the on-site assembly facility is included. The base dish,

due to its size, is fabricated in the on-site assembly facility.

The cost includes raw material, labor, and the cost of tooling. All
assembly Tabor including material handling, sandblasting, painting,
etc. has been included.

4452 Protective Enclosure

The protective enclosure is a one-piece dome thermoformed in the on-

site manufacturing/assembly facility. The cost includes raw material

and the cost of the tooling. Labor is based on man-loading all functions
of material handling and the final assembly to complete the heliostat.

4453 Lightning Protection

Protection is included in the heliostat control. The provisions for
grounding to a field installed protective grid is negligible.

4460 Field Assembly and Checkout

This item includes the cost of ail special equipment and the Tabor

from the time that the completed heliostat leaves the assembly

facility until it is attached to its foundation piles, field power is
applied and it has been verified ‘that mirror control properly functions,
and that the air supply is maintaining design pressure. The heliostat
is now ready for alignment and plant startup as described in CBS 4850.
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Time-11ne analysis has defined the quantity of transporters and defined
the crew mix and number of crews to support the rate of 25,000 heliostats
per year per plant module. Field labor rates are based on a Union trades
ski1l mix and include the factors defined in Section 4.1.

4470 Design and Engineering

The contract statement of work requires only recurring costs. This item
therefore includes only the cost of engineering liaison to manufacturing
and installation. After initial plant startup the requirement for engineer-
ing 1iaison will become very small. The average man-loading for the

thirty years of production assumes one man for factory and one man for
field.

4800 Distributables and Indirect Costs

4810 Temporary Facilities, Equipment, Etc.

This item is a fabrication/assembly facility building. It has been
designed to accommodate all the tooling and processes for the production
of 25,000 heliostats per year. This facility includes material storage,
tool rooms, office space, lunch room, lavatories, etc.,. for a factory
force of approximately 80 people on each of two shifts. The building
has 208,000 square feet of flonr space with high bay requirements,

large doors, overhead crane facilities, etc. This building with its
services is typical of aerospace factories and has been estimated

by the Boeing Facility Design Organization. The cost includes A and E,
site preparation, paint and sandblast facility, automated handling
equipment, and miscellaneous vehicles. It does not include the installed
tooling and equipment which have been costed against the appropriate

CBS items.

At the production rate of 250,000 heliostats per year, a facility is
required at each of ten southwestern sites. For the production rate
of 1,000,000 heliostats per year, two facilities are required at each
of 20 southwestern sites. Costs are appropriately factored for the
multiple facilities. '
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4820 Spare Parts
A]] spare parts are included in CBS item OM210.

4830 Architectural Engjneering,Seryices

Included in CBS item 4810,

4840 Construction Management

Facility construction management is included in CBS item 4810.

CBS items 4440 and 4460 include management of field installation.

This includes factory and field superintendents for each shift. A

In addition 2 shop foreman are costed in each of CBS items 4410, 4451,
and 4452. Overhead rates account for the plant manager and other
indirect management functions.

4850 Plant Startup and Checkout

Startup and checkout includes the man-loaded labor to accomplish
alignment and to scan for image signature, power centroid and total
power. Control operating modes are verified. The collector subsystem
is gradually powered up by groups, followed by one month of full '
operation'for system verification.

486G Contingency

No specific cost allowance is included. The field installation and
checkout rate can achieve.the required rates with a five percent
time loss due to inclement weather. '

OM10 Operations

Operations is considered a total plant function and is not included

in heliostat cost. The cost of parasitic heliostat power requirement
is not included because it has been deducted from the heliostat thermal
performance at the receiver.



| OM200 Maintenance Materials

OM210 Spare Pérts

Spare parts requirements were generated from analysis of component
failures and maintenance repair procedures. Procedures include on-site
repair of some failed components and return to supplier for repair of
other components. Costs are the initial on-site spare part inventory
which will keep the plant operational while cuiponenl repairs dre being
made. Included in spares inventories are those items (enclosures and
reflectors) which may suffer inadvertent accidental damage or vandalism.
The full quantity of spares for replacement of failed components is in
CBS Z31.

OM220 Materials for Repair

This CBS includes only those items of minor repair which are performed
in the field such as repair of holes in enclosure or access hatch seals.

OM230 Other - Special Maintenance Equipment

The special equipment items for maintenance, cleaning and dome replacement
have been estimated from conceptual equipiment desiyns. by mudification

to or similarity to other equipment of comparable complexity. The

major cost item is a sprinkler system installed throughout the field.

This was estimated on a subcontract basis using a detailed analysis of
materials and labor. The unit cost of special equipment is factored

when purchasing multiple units for the higher production rates.

0M231 Other - Replacement Parts

This CBS was added to define costs of those components which will be
replaced in the thirty year plant life. Some replacement parts are

for random failures. The planned replacement 15 for the enclosure.

The 1ife of the enclosure is 15 to 24 years depending on location
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within the field. The average replacement time is 18 years. The
enclosure replacement cost is therefore factored by 12/18 or 0.67.

OM300 Maintenance Labor

OM310 Scheduled Maintenance

This CBS collects the labor for all scheduled maintenance of:

Alignment checks

Enclosure washing

Air pre-filter replacement
Enclosure replacement

The costs are based on man-hour and man-loading for each function.
Alignment checks aie performed annually. Enclosure washing conser-
vativeiy assumes a weekly spray rinse plus an annual washing. Air
prefilters are replaced at 5 year intervals. The labor cost for
enclosure replacement occurs between the 15th and 24th years at an
average time of 18 years. Enclosure labor is therefore factored by
12/18 or 0.67. '

0M320 Corrective Maintenance

This CBS collects the labor cost for all corrective maintenance. This
CBS refers to the maintenance of those items of spare parts costed

in CBS OM210. The analysis of man-hours includes replacement in the
field, removing to the on-site repair shop, the repair time; and the
repair cost of those items, such as e]ectrqnic components, which are
returned for supplier repair. ‘
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5.0 HELIOSTAT COSTS

5.1 SCENARIO 1 - COMMERCIAL RATE PRODUCTION

A summary cost per heliostat breakdown for each of the three production
rates is provided in Table 5.1-1. These costs are for the heliostat
defined in 0257-101054, Volume I, Technical Report. The configuration
has 65.7 square meters of reflector. The heliostat cost per square
meter is summarized in Table 1.0-2. A cost summary by materials, labor,
facilities, and maintenance is provided in Table 1.0-3.

From examination of these data, it is seen that:

1) The heliostat support structure (CBS 4451) is the most costly item.

2) The protective enclosure (CBS 4552), thermoformed from weatherized
polyester is not the significant cost item.

3) Heliostat materials (including the replacement parts for 30 years
maintenance) is approximately 80 percent of the total heliostat
cost, and labor is nearly the remaining 20 percent.

1) The capital investment in facilities, Luuliny, and special equipment
1s 1nsignificant cost per heljostat when producing the quantity of
heliostats for 30 years.

5) Only slight "Economics of Production Rate" are achieved above a
basic production rate of 250,000 heliostats per year.

Detailed cost breakdown sneets for each CBS item are provided in Appendix
A. These detail data for each production rate are organized to show
cost by elements of material, fabrication labor, installation labor,
facilities and special equipment. The maintenance cost for 30 years

is organized by elements of material, labor, and special equipment.

Each element of each CBS is defined in detail by material parts lists or
labor function. The estimation by quantities, unit costs and factors
are.self explanatory.
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cas
4410
4420
4430
4440

4451
4452

4460
4470
4810
4850

0M210
0M220
0M230
OM231
oM310
0M320

TABLE 5.1-1 COST SUMMARY - SCENARIO 1
(COMMERCIAL RATE PRODUCTION - Dollars per Heliostat)

ITEM

Reflector

Drive Unit

Control and Instrumentation
Foundation and Site

Support Structure

Enclosure

Subtotal
Field Assy and C/0
Engineering Liaison
Temporary Facilities, Etc.
Plant Startup and Checkout

CAPITAL COST
Spare Parts
Materials For Repairs
Other - Special Equipment
Other - Maintenance Materials
Scheduled Maintenance (Labor)
Corrective Maintenance (Labor)

0 & M COST
TOTAL HELIOSTAT
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ANNUAL PRODUCTION RATE

25,000 250,000 1,QQQ,Q00

670.30 603.04 581.86 .
464.65 335.75 331.23
304.50 272.24 253.34
335.00 335.00 335.00
1059.98 945.43 945.24
241.78 221.70 221.61
(3076.21) 2713.16 2668.28
72.27 72.13 72.06
4.00 4.00 4.00
31.83 29.71 27.77
6.84 6.84 6.84
(3191.15) 2825.84 2778,95
9.72 8.92 8.66
.02 .02 .02
166.12 156.64 148.34
286.21 267.60 263.40
156.90 156.90 156.90
91.48 91.48 91.48
(710.45) (681.56) (668,80)
3901. 3507.40 3447.75
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5.2 SCENARIO 2 - 2500 HELIOSTATS
5.2.1 Summary

Table 5.2-1 summarizes a budgetary capital cost estimate for an initial
one-time production quantity of 2500 helicstats. The installed capital
cost is $5,515 or $84 per square meter. Table 5.2-2 summarizes the
capital cost elements of material, labor, and facilities. This breakdown
is illustrated in Figure 5.2-1. As expected, labor and the facilities
becume significaint cost elements for an initial one-time production of

a small demonstration plant.

Detailed cost estimation worksheets are provided in Appendix B.
5.2.2 Ground Rules and Assumptions

The following ground rules and assumptions are pertinent to this
estimate:

1) The configuration is the same as described for the commercial
heliostats in D277-10105-1, Final Technical Report.

2) The site 1s assumed to be near Phoenix, Arizona.

3) The period of fabrication/installation is approximately 18 months
following a 6 month period of facility and tooling installation.

4) The Make/Buy plan is the same as Table 4.0-2.

5) The basic tooling is prototype units of the future automated high
production rate tooling. Development cost of the tooling is not
included.

6) An on-site facility of approximately 100,000 square feet is costed
for assembly of heliostats.
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TABLE 5.2-1 CAPITAL COST SUMMARY - SCENARIOQ 2
(2500 HELIOSTATS)

cBS ITEM $/HELIOSTAT $/5Q. METER
4410 Reflector 987 15.00
4420 Drive Unit 654 10.00
4430 Control and Instrumentation 461 7.00
4440 Foundation and Site 500 7.60
4457 Support Structure 1509 23.00
4452 Protective Enclosure 328 5.00
4460 Field Assy and Checkout 19 2.90
4470 Design and Engineering 100 1.50
447N Program Management 171 2.60
4810 Facilities 590 9.00
4850 Plant Startup and Checkout 24 0.40
TOTAL CAPITAL COST ‘ . 5515 84.00

TABLE 5.2-2 CAPITAL COST SUMMARY - SCENARIO 2
(2500 HELIOSTATS)

Raw Material 2108 32.00
Purchased Equipment 1599 24 .40
TOTAL MATERIAL 3707 56.40
Fabrication Labor 485 7.40
Installation & Checkout Labor 280 4.30
Program Management 171 2.60
. 936 14.30
Facility, Tooling & Special 872 13.50
Equipment -
TOTAL CAPITAL COST 5515 84.00
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7) Basic tools, i.e. dish forming and enclosure thermoforming, are
provided. The highly automated materials handling equipment is
not provided. Fabrication is therefore more labor intensive than
commercial production.

8) The basic tools could be utilized in future heliostat production.
Residual value is assigned to the facility building and to the
tooling.

9) The heliostat would be fully assembled in the on-site facility.
Transport to the field and field installation is the same as des-
cribed for the commercial high production rate quantities.

10) Costs are recurring capital cost only (R & D excluded) and no costs
are included for extended testing or maintenance.

5.2.3 Cost Estimating Approach

The material costs were developed from detail parts lists considering
the gross material requirements. Supplier quotes were utilized for the
Drive Unit and the Control System.

Facility and tooling costs reflect those portions of the highly automated
commercial production rate tooling which were both cost effective for
2500 units and which would be important in the development and demonstra-
tion of the commercial rate processes.

The on-site manufacturing/assembly labor was not estimated by man-loading
of functions as was done for the highly automated commercial rate pro-
duction. Instead, the conventional Boeing estimating approach was
utilized. This approach analyzes each manufacturing function to establish.
the required manufacturing hours for the 100th unit of production.

This value has been adjusted to the average unit cost of 2500 units

based on an 85 percent learning curve where:

log .85
COST Nth Unit = (1st Unit Cost) (N)'°9 2

The average unit cost is therefore 21 percent of the first unit cost.
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5.2.4 Cost Breakdown 3tructure Definition

The definition of all capital CBS items is the same as provided in
Section 4.3 with the following exceptions and clarifications.

4471 Program Management

This item was added to the DOE Cost Breakdown Structure to collect cost
of the direct management functions. Included is the cost of travel

and per diem from Seattle to the site. A1l other personnel are on
permanent assignment to the site or are from the local labor source.

4810 Temporary Facilities, Equipment, Etc.

A fabrication/assembly facility building has been costed. This 100,000
square fcot building will accommodate the assembly of 2500 units in an
18 month period. It is assumed that the building would have a residual
value of two-thirds its cost. Possible alternatives, depending on
location, could be lease of existing buildings or rental of temporary
facilities such as an air-supported structure.

5.3 SCENARIO 3 -« 25,000 HELIOSTATS PER YEAR AT DISPERSED SITES

The cost summarized in Table 5.3-1 is for the alternate scenario defined
in Section 3.3. These costs are for individual plants (25,000 helio-
stats) widely dispersed in the Southwestern United States. By compari-
son of Table 5.3-1 with 5,1-1 (also summarized in Tahle 1.0-2), it is
seen that dispersing the plant sites incurs a cost penalty of less than
ten percent as compared to the annual assembly and installation at one
centralized site. Approximately three percent penalty is associated
with component production; partly due to packaging and transportation,
and partly due to loss in the assembly labor learning curve factor.

An additional three percent penalty is associated in the capital cost
primarily due to the need for an assembly facility at each of the sites.
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The remaining four percent is due to the maintenance inefficiency associated
with decentralization.

Detailed cost estimating worksheets for this scenario are provided in
Appendix C. Note on the Appendix C worksheets that the estimates are
explained by simi]arity and difference to Appendix A worksheets. In
both the centralized and dispersed scenarios it has been assumed that
costs are based on 30 years of production and installation.
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4410
4420
4430
4440
445)
4452

4460
4470
4810
4850

OM210
UMzzu
0M230
0M231
OM310
0M320

TABLE 5.3-1 COST SUMMARY - SCENARIO 3
(25,000 per Year at Dispersed Sites)

ITEM

Reflector

Drive Unit

Control and Instrumentation
Foundation and Site

Support Structure

Enclosure

Subtotal

Field Assy and Checkout
Engineering Liaison
Temporary Facilities, etc.
Plant Start Up and Checkout

CAPITAL COST

Spare Parts ‘
Matérials foy Rapairs

Other -« Special Equipment
Other - Maintenance Materials
Scheduled Maintenance (Labor)
Corrective Maintenance (Labor)

0&M COST
TOTAL HELIOSTAT
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$/HELIOSTAT

681.28
465.51
304.60
352.00
1105.62
276.91

(3185.92)
80.09
12.00

125.79
7.52

(3421.32)
19.45
.04
166.12
286 .21
172.53
182.96

(827.31)
4238.63

7:09
4.64
5.36
.83

"
N

(48.50)
.22
.18
91
1

o - O -

(51.92)
0.30
Nuy.
2.53
4.36
2.63
2.78

(12.60)
64.52



6.0 HELTOSTAT GPTICAL PERFORMANCE

The Net Radiated Power (NRP) at the receiver is provided in Table 6.0-1
for each of the three specified heliostats for each of the four specified
days. The derivation of this performance is discussed in D277-10105-1
Volume I, Section 2.3.1.

TABLE 6.0-1 NET DAILY INCIDENT ENERGY ON RECEIVER (KW-HR)

HELIOSTAT
PERIOD A B C
Spring & Fall Equinox 285 277 231
Summer Solstice 363 362 393
Winter Solstice 230 220 146

These data may be combined with the cost data provided in this Volume III
to derive the Cost Performance Ratio (CPR). The CPR is defined as the
Total Annualized Cost (TAC) divided by the NRP. The TAC values for each
production rate are tabulated below:

ANNUAL PRODUCTION RATE
25,000 250,000 1,000,000

HELIOSTAT COST (30 YEARS) 3902 3507 3448
ANNUALIZED COST (TAC) 130 117 115
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7.C POTENTIAL COST REDUCTION

‘The detailed cost analysis performed for this study was very useful in
gaining an understanding of the cost drivers and the cost uncertainties.
This understanding will provide guidance for further study in Phase II.
The following paragraphs discuss potential cost reductions that need to
be verified by further analysis and test.

CBS 4451 Heliostat Support Structure

The current base ring is conservatively designed to 1imit deflections
due to Y0 mph wind 16ads from the most adverse direcliun., The allowable
deflection was established to assure no possible interference between
the protective enclosure and the reflector. It is believed that the
preliminary deflection analysis was conservative in selecting a schedule
40 pipe with 4.0 inch nominal diameter and 0.237 inch wall thickness.
The material for this ring costs $318 per heliostat. Further analysis
which should be verified by test is expected to reduce the required

pipe size to 3.0 inch nominal diameter by 0.216 wall thickness. The
cost séving would be at least $100 per heliostat or $1.50 per square
meter.

CBS 4410 Reflector

The three reflector ring sections and spokes are joined by electromagnetic
swaging the aluminum tubing to three tee fittings. The current design

of these tee castings has an estimated cost of $250 per heliostat.

It is believed that further design studies could reduce the cost of

these electromagnetic swaging fittings. The result may be a revised

joint concept or a simplification of the casting. A possible cusl saving
of $100 or $1.50 per square meter is feasible.

The above two items alone show a potential of reducing the cost hy 5

percent. Further design and development effort should uncover additional
increments of cost saving.
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APPENDIX A

DETAILED COST ESTIMATES

FOR

COMMERCIAL RATE PRODUCTION
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D277-10105-3

This Appendix contains delail coust estimating worksheets.
These data are summarized in Section 5.1 of D277-10105-3,
Volume III, "Cost Estimate”.
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LABOR RATES

Labor rates were estanlished for each of the following categories:

On-Site Fabrication/Assembly Labor Factor Rate
Average Base Rate $7.00/hr
Fringe Benefits . ' 2.45/hr

Subtotal ' 9.45/hr
G & A Factor ' 1.138 1.30/hr
Subtotal 10.75/hr
Overhead Factor ‘ 1.330 3.55/hr
Subtotal 14.30/hr
Quality Control Factor 1.066 , .95/hr
Total Burdened Rate $15.25/hr

This overhead rate is based on a man-loaded manufacturing operation
of approximately 300 employees at Phoenix, Arizona. [t does not include
factors for the facility buildings and t00ling which are separately
priced. It does include:

Indirect Salaries & Fringe Benefits

Use and Occupancy

Equipment Maintenance

Miscellaneous Non-labor

Off-Site Component Fabrication Labor

Total Burdened Rate ) $25.00/hr

This rate is typical of relatively small steel fabrication companies.
This rate is probably conservatively high for a plant which could
dedicate itself to a 30 year large volume production of a single
component or class of simple components such as cutting, forming and
welding of pipe.
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Field Installatibn Labor

Average Base Rate
Fringe Benefits
Subtotal
G & A Factor
Subtotal
Overhead Factor
Subtotal
Muality Cantyal Factor
Total Burdened Rate

Factor .

1.114

1.278

1.068

Rate

$9.00/hr
2.45/hr
11.45/hr
1.30/hr
12.75/hr
3.55/hr
16.30/hr
.95/ hy
$17.25/hr

This rate was derived using a mix of Union Trade skills including
truck drivers, metal workers, electricians and laborers at Bureau of

Labor rate data for Phoenix, Arizona.

Maintenance Labor

It is assumed that the Union trade skills involved are similar to the
installation labor resulting in the same rates and factors.

Total Burdened Rate

Alignment and Checkout Labor

Average Base Rate
Fringe Benefit

Subtotal
G & A Factor

Subtotal
Overhead

Subtotal

Quality Control
Total Burdened Rate

This assumed a higher base rate for the skills involved.
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Factor

1.097

1.241

1.052

$17.25/hr

Rate

$11.00/hr
2.45/hr
13.45/hr
1.30/hr
14.75/hy
3.55/hr
18.30/hr
.95/hr
19.25/hr
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PRODUCTION RATE

25,000 PER YEAR

CBS N0, kb0

TITLE REFTLECTIVE UNIT

ELEMENT

MATERIAL

» st

= Tooasis
Iten Qty. |unitsf unit Sub-Total FACTORS Total Total
' Cost Units Tearnin

per yeor Eomve ] ¢ 8 & Joverneas [IRTY Thcore™ per tettostat

4,270,000 | FT 1.33 $/FT || $5,679,000 ¢ 5,073,044 ey, il
25,0001 EA 72.00 £A 1,800,000 1,579,273 7.9
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PRODUCTION RATE 23,000 FER YRAR
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PRODUCTIIN RATE

250,000 PER YRAR

€8S MO. 4b1d

TITLE REFLECTIVE UNIT

ELEMENT MATERIAL & TOOLING

FACTORS

C8S TOTAL

Item Qty. Units Unit Sub-Total Total Total
per year Cost Units cse_:g "] 68 A |Overhead &ﬂ:g J?;g:gle per Heliostat
MATERIAL
Rirg - Tubing 4z,700,0cq_FT .26 |¢/rrll 53,802,000 53,892,000 z15.21
b - Casting 250,000 EA 70.00 $/EA 17,500,000 17,595,950 ARA
Tees - Cesting 759,04 EA 66.67 " |3§/=a 50,000,000 52,392,550, &Ll
Natalized polyester 241,250,060 P ovr Perer]  11ke7,500 11,k27,55) 5.70
Reflective Putch 83,L} FT .180 $/FT 15,000 15,975 A
Refl - Ashesive 48,250,060 FT 026 {&/FT 1,237,500 1,227,567 ]
Refl - Aihesive 23,942,560 FT .052_ {$/Fp 1,237,500 1,237,590 L.35
Transportstion 75,000,000 1bs 0w |3/ 1,050,000 1,759,059 Lz
_MATERIAL SUBTOTAL (136,269,550) (=45.°8)
TCOLING
Tooling - Off Site 3,800 HRS || 25.00 $/vF 870,000 INjCLUDED 3¢ 29,000 12
* Tool Nat'l - CIf Site 34,804 HRS 4,00 $/ 139,200 3C b,€LD e
] Tooling - On Site - Bay ' 120,000 ) L,29) .
Zooling - On Site - Fab 120,54 HRS |} 25.00 $/1R 3,011,350 INjcLuDgD 30 107,378 RO
# Tool Mpz'l ~ Cn Site - Pcd 120,45L) HRS 4.00 $/HR 481,816 30 16,061 JE
TOCLING SUSTOTAL (154,979) (.££€)
NOTES:  w7ool zaterisl is based on tool fab. hours. PAGE TOTAL $136,423,600 $5us.Ta




PRODUCTION RATE __230,000 PER YRAR

CBS N0, Lhlo TITLE REFLECTIVE m ELIENT LABGR
Iten Qty.  fuatts]  untiz Sub-Tota) FACTORS Total Total
per year Cos= nits - YY) rw«%@‘r per Heliostat
CFF SITE MO
Ring Segnent 82,300 | s 2500 ls/em § 2,057,525 8% b g | ﬁ Ly n]n 1,715,976 £.%
Sooke 9,602 | ms 2500 |sAm | 250,05 83 18cLuBn gD 230,262 .82
Spo 19,20% | RS 25.50 R | 480,100 .83 Iclezurdn PR LA
Reflective Film Assy 26,36 | ms 25.00 |$/mm 2,657,650 .83% IRfcLUC §D 2,216,430 8.67
OFF SX;S SUBTOTAL . (4,532,061) (18.13}
C3 SITE IFG
Reflzctor Fud & Assy 0,000 | ERS 9.4 Y4/wn 8 4980 000 Ay ] 1.138 | 1.330 | 1,066 5,584, 82 2.32
Store & Handling 120,000 | KRS 9.45 Ii/m 1,134,000 83 ] 1. 1.330 ) 1,06 1,523,934 £
Tinal Assy 252,000 | RS 9.43  |3/HR 2,362,500 834 1.138 | 1.330 | 1.9%€ 3,172,789 12,72
ON SITE SUBTVTAL (5,751,285) {33.17;
HOTES: PAGE TOTAL  $1%,32L,346 1. -
€3S TOTAL $150,7L.8,000 1623, &




PRODUCTION RATE 1,000,000 PER YEAR

6Y

eBS KD, 4410 TITLE REFLECTIVE UNTY ELEMENT ___MATERIAL & TOOLING
Iten Qty.  |units] unit : Sub-Total FACTORS Total Total
er yea Cost Units Tearnin ality |Prorate Peliostat
j Peroyer . . Curve 9[ 68 A [overhead Sgn?ro Years per helio
FATERIAL
Ring - Tudlng 170,800,000 FT 1.26  |$/FT 215,208,000 215,208,50G 215.21
Hub - Castlog 1,000,000 EA 65.00 4/EA 65,000,000 €555 AN
Tees - Casting 3,000,000 EA 61.67 $/EA 185,0C0,000 | 185,055,529 1V 185007
}otzlized Polyester | 965 ,000,000{ FT .Ok7 {/FT 43,355,000 . ke acg5 2oy Le 3¢
Reflective Patch 333,600 FT2 .180 $/FT° 60,000 ) - €5, SLE
Refl. - Adhesive 193,000,000] FT .02k $/FT 4,600,000 L ,€9),000 L.ED
Refl. - Ashesive 95,770,000| FT .Ok8 $/FT 4,6¢0,000 U, €005 505 L,63
Trensportazion 300,000,000| 1bs .01k 3/1bs 4,200,000 L,eu5,20% ~.2%
LATERIAL SUSTUTAL (524,022 7. {52k .32
TOCLING
Took - Off 3ite 139.200] 1mS 25.20 /iR 3,480,000 - INCHUDED; 29 116,527 12
* TO3L Mat'l - Off Site 129,820| RS 4,00 &R 556,820 ' 20 12,5475 e
Tooling - On Site Buy 480,000 30 15,055 JLe
Tooling - On Site Fabd 396,692] HRS 25.00 $/HR 9,917,300 INCHUDED 30 St 225,577 .33
* Taol ¥et'i - On Site 396,692|- HrS L.00  [&/mR 1,586,768 39 52,852 .5
TOCLLIS SUSICTAL ’ (52k,225; [.5%)
NOTES: #Tool Material is based on tool fab. hows. PAGE TOTAL $524 ,5%57 ,000 1%L .5

€8s TOTAL



PRODUCTION RATE __ 1,033,000

0§

CBS NO. LL10 TITLE REFLECTIVE UNIT ELEMENT -LABCR
Iten Qty.  {units lénit !{u " Sub-Total FACIORS Total Total Hostat
ost nits [Tearning rora Helios
per year Curve 6 & A lOverbead 8‘;: Years per
CFF SITE MTG ,
Ring Segment 329,205 | MRS 25,00 $/H 8,230,125 834 I1rz2lyUuUDED 6,86%,924 €.
Spoie 38,407 | 1Bs 25.00  $/mm 960,175 834 1rzydupep 82,785 .53
Spoze 76,815 | 1@s 25.09 $/HR 1,920,375 .83k Ir-UuUDEBY 1.5°1.9%% BV
Rerlsctive File Assy k25,224 | s 25.00 | $/WR 10,630,600 .83k IrT-YYDED ! 8,765,925 [ A
i
. 7 ' .
OFF SITS SUETOTAL (18,132,223) 018,14
O SITE MG |
Reflactor Fad & Assy 1,600,000 | &S 9.k | e/m 15,120,000 83 1,128 | 1,935 11,066 23,315,525
Stor: & Henlling 480,000 } KRS 9.u $/HR 4,536,000 .83b 2.138 1,335 ]1.966 £.153%,583
Final Assy 1,000,006 H€FS 9.4% $/HR 9,450,000 .83 1.138 1.72> 11.066 12,715,95% 2.7
OX STTE SUBTOTAL (33,1£5,127) {32.17)
NOTES: PAGE TOTAL $57,297,3€0 $57.39

€35 TOTAL £561,854 ,300 $581.%



1S

PROCUCTION RATE ___25,000 FER YEAR
CBS XO. LLzo TITLE IRIVE UNIT ELENENT MATERIAL & LABOR
Iten Qty. Units Unit Sub-Total FACTORS Total Total
per year Cost Units Ccﬁ‘a_cging G &A [Overhead gu:ﬂt P;_g;‘:te per Feliostat
Gi=bel ‘Actuator Assy 25,002 EA u56.00 $/EA 11,400,000 IN[CLUDHD 11,L00,940 L56.¢0
¥ATZRIAL SUSTOTAL (11,49%,%00) (b.5£)
Store ard Hemdling 2,000 HRS 9.4s $/'R 18,900 .83k 1.138 1.330 1.066 25,432 1.%2
Final Assy 15,000 { YRS 9.45 $/HR 141,750 834 1.128 1.230 1,46 15%5,T4% T.6%
- 2203 SUBTOTAL (226,170) (B.£5)
NOTES: PAGE TOTAL
€8S TOTAL 411,616,020 $16L €5




2S

PRODUCTION RATE _250,000 TR XEAR

C8s NO. ¥20 TITiE DRIVE UNIT ELEMENT ___ MATERIAL ARD LASCR
Iten . Qty.  |units] Untt Seb-Total FACTORS Total Total
per year tost  Junits 'm’sﬁﬂa" 6 & A JOverhead |78 'm: per Helfostat
Gicdal/Actuator Assy 250,000 { BA JRT.IC  |$/BA 81,775,000 INICLUDHD 81,775,000 327.19
VATERIAL SUBTOTAL (31,775,%%) {227.13)
!
Store and Handling 20,000 | HRS 9.5 le/mm 199000 B .83 |1.138 11.330 1.066 254 ,2m 1.22
Final Aesy 150,000 | HRS 9.3¢  [3/m 1,417,500 834 1.138 1.330 1.066 1,372,409 T.£%
i LARSR SURTOTAL. {251, 70) (8.£3)
KoTES: PAGE TOTAL
css TOTAL $83,93€,79) §335.75



13°]

PRODUCTION RATE 1,000,000 PER YEAR
Cc8S NO. 4520 TITLE DRIVE UNIT ELEMENT VATERIAL ARD LABOR
Iten Qty.  |units] unit Sub-Total FACTORS Total Total
er year Cost Units earnin Tity 17 T
per ¥ CEarnTnaT s & A [Overhead [q531 1ty hTOrate per Heliostat
Gizral/Actuator Assy 1,000,000 { EA 322.58 |$/EA 322,580,000 INICLUDHD 322,520,000 z2z.:2
MATERIAL SUSTOTAL (322,582,00C) (2z2.58)
Store end Hzrilizg 85,000 | HR3 0.5 |3/ 756,030 834 1.138 1.330 1.9766 1,917,270 i.0%
Final Assy 600,000 | HRS 9.45 /W 5,670,000 .83k 1,138 1.330 1.086 7,623,570 7.62
LACR SUSTOTAL ¥ (8,64€,8m) (£.£5)
NOTES:
PAGE TOTAL
CBS TOTAL $331,226,800 $331.2%

T




¥s

PRODUCTION RATE ___25,000 “ER YEAR
CBS NO. __ 430 TITLE ___ CONTROL AND INSTRUMENTATICHN ELENENT __ FASERIAL & LAEDR
Item Qty.  |untes] unit L"’ Sub-Total FACTORS Total | o
per year Cos= ts [Prorate |
Curve 68 A [Overhead 8;3:"” 5 Veors per Hellostat
ol 72525"' m‘mm
Subcontract 25,000 | BA 29928 F/EA 7,482,000 7,482,97 2y3.22
Trarsportation 750,000 |1v/yr 0k B 105,000 105,90 Lz
FATERIAL TCTAL 7,587,000 7,587,053 1218
ipal Assy iavor 2,000 | W 95 IR 18,900 .83k 1.138 1.330 | 1.06¢ 5,57 1,02
| i
i
i
U
1 z
NOTES:
FAGE TCTAL §7,€12,50 11mlS3
£es TOTAL i7,6:2,27 $1m.50




qS

PRODUCTION RATE

CBS NO. 4430

250,000 FER YEAR

CONTROL ARD IFSTRUVENTATION

MATERIAL & LABOR

TITLE ELEMENT
tem 1 Qty.  |unitsf unte Sub-Total . FACTORS Total Total
! per year Cost  |Units tcg:v'r 'gTr\g G & A |Overhead gan;. ?ggﬁte per Helinstat
EELIOSTAT CONTROLLER ";
Sucsgntast ] 250,000 | Ea 267.02_[3/ea || 74,820,000 74,823,29) 27.%2
Treaspartation ,500,000 {1b/yr 0.14 1,05C,000 1,55%,07% “.22
MATESTAL SUSTOTAL {15,670,000) (75,370,05%) (z)L.22)
Final Assy Labor 20,000 | HR 9.45 | /M 189,000 834 1.138 1.330 1.066 254,575 1.7
NOTES:
PAGE TOTAL
€8S TOTAL $76,5.24 650 327:.24




PRODUCTION RATE
cos 00, . W3

- —_— - | Total Total
— f HESTun™] 68 8 A [overhead [2530 Ry [T0T2 per teliostat
SubeentFast

1,000,000 | BA § E38,iE |§/EA | €48,189,000 T €€, 120,020 %218

‘ snaportation 32,000,009 | 11 0. [s/in i b.880,000 L,2%0,5% Lo
VATERIAL SUBFOTAL N N N (852,323,%00) || ese.iz)
Pinal Ag6y Leber

1.066

1,61€,59%% 1.Ce
NOTESs

PAGE TOTAL

€8s TOTAL $253,336,000 $852.34



LS

PROOUZTION RATE ___ 25,000 FER YEAR

ces Ko, __ b0 TITLE __ FCBTATION AND SITE ELEMENT __ MATSRIAL
Item . - Qey. Units Unit Sub-Total FACTORS Total
per year. Cost Units Nesrning Total
: Coove 9] 6 8 A loverhead [fuaTty JTTOTate per Helfostat
FONTATION - PILING CCINCRETE 25,000 | EA 355.00 | $/EA $8, 375,000 41,275,090
= YT
KOTES

e’

PAGE TOTAL 35,277,000 3220.35

€8S VOTAL $&,27%,200 $33.50

€-60101-£420



PRODUCTION RATE _ 299,000 FER YEAR

CcBS N0, Lo TITLE ___ FOANDATION AND SIE CLOENT __ NATERIAL
Item Qty. Units lén; vt 5ub-Tota) FACTORS Total Yotal
per yaar ° nits CEIPRYR] G & A Joverhead [JoaT oy [Prorate per Helfostat
Poundation - Piling Conmerete 250,000 lta § $33500 P4/EaQ $89,750,000 483,750,000 133595
|
i
1
i
i
2
i
i
NOTES: - -
PAGE TOTAL 83,750,200 $335.30
€8S TOTAL 483,750,500 $335.%




65

PRODUCTION RATE 1,000,000 FER YEAR

CBS ND. 4640 TITLE FOUNDATION AND SITE ELEMENT . MATERIAL
Iten Caty. |untesl  umit Sub-Total ~ FACTORS Total Total
per year Cost  |Units [LE3TMINGT ¢ 4 A Joverhead [qual ity [riorate per Helfostat
Toundation - Piling Comcrete 1,080,000 | EA $335.00 |[$/EA R $335,000,000 $335,570,07 13235.0%
¢
1
NOTES: PAGE TOTAL $335,270.220 $:35.93

¢8S TOTAL $235,7 .03 $235.70



09

PRODUCTION RATE

CBS N0, __ WhSY

25,000 FER IEAR

TITLE ___HELIOSTAT SUPFORT SIMXTIRE

BLomT _ MATRIAL

nty. Units Unit Scb-Total FACTORS Total
Tten par year Cost  [Units €8 6 8 A JOverhead JQUaIT ra Total per Heliostat
Curve d er Years

Dish 22,340,000 b 256 [4/1p 5,942,000 $, 92,990 Rt
Rinz Support 1.9:8,800] Fr L.,0375 J$/FT 7,918,800 7,94£,£% i
Stanchion Pipe 393,70| FT 2.85  |4/FT 1,122,500 1,12¢,50 .
Pedestal Post 393,759] PT 5.75 $/=r 2,264,000 2,215,230 7.5
Stazchicn Flate g,20l me? 1 .00 Ny 38,750 15,79 1.0
Hatch Access 769,505 1bs 2755 ¢/ 212,000 212,030 e.le
Handle 50,000| F2 ATS  R$/ET 3,750 £,750 L33
Hateh 6,250 ;2 B 1,200 |s/ep® 72500 7.2 22
HateY Flarnge Inside 287,600] 128 L3304 1471, 87,500 27,59 .00
Pecestal 25,00 F1° 200 [3fprC 2,500 z,.2 1
Seal Hatah 2.0,020] F? .19 1o k7,200 7,0 1.35
Filerclass 22,08 P2 .780 P 177,500 17.,.%0 7.2

1 Frizer 150,000] 3AL 1.08  |i/cal 158,750 1:5,7:0 .z
1 wuite Pelnt 150,00¢| GAL 1.62y /AL 2h3, 790 @.2,7.0 3.7
Rinz Siue - Weld 200,000 EA 013 |i/Ea 1,300 1,300 .2
Hateh 70-sle Clawp 00,0001 EA 299 Z/EP Q. 000 G 0% Y]
Coacentrfc Reducer 25,000 2A 9.00 /EA 225,000 : €,200 2.2
}errox Clasp 23,000] EA L.L0 $/EA 112,500 112,:0C L9
Rivets 1,200,000 EA .01 $/EA 11,000 11,323 -
Cap Screws 75,002 EA .027  |&/ma 2,000 2,00 ol
wing hut ¥00,000] EA .013 1/za 1,300 1,2 LY
Lock But #0,000] A .005 §/Ea 230 2,0 3

. 5 2 totals.

NOTES: 1. Small error not orrectgd i1 totals PAGE TOTAL $20,:09,7.3 co1mana

€8S TOTAL




19

PRODUCTION RATE __._25,00C FER YEAR

€8S NO. sy TITLE IELIOSTAT SUPPCRT STRUCTURE ELEMENT __MATERIAL
Item Qty.  lunits) Unit Sub-Total FACTORS Total Total
per year Cost Units [C:?—;’eﬂng 6 & A |Overhesd aliti vro'v_'gt.e per Heliostat
Air Supply Systenm 25,000 EA 102.00 |¢/EA 2,550,000 2,539,000 172,95
¥rten Flance Cutside 713,501 b L3048 13/10 215,900 N 21.,5% .2
Trenspor:ation 32,500,000] 1o 01k 4/10 455,000 e, 0% L1i.20
PATERIAL SUETOTAL (22,502,£0) (=4.1)
NOTES: PAGE TOTAL $32,221,92) 18%..2

€8S TOTAL




29

PRODUCTION RATE _ 25,000 FER YEAR -

C8S MO, LL5)1 TITLE RELIOSTAT SUPFORT STRUCTURE ELEMENT TOCLIKRG
Item - Qty.  |units] init Sub-Total FACTORS Total Total
per year Sost  [Units [EATMTR] 6 & A Joverhead aTTE Yr—te—erg;: per Kelios:at
TOCLE - CFF SITE 3,80 |ws 25.00_J¢/im 87,000 IXELuDAD kP 2,5% .11
* TCCL MAT'L - OFF SIIE 3,480 HRS L.00 |&/WR 13,920 30 Lik T
TOXLING - C SITE FAZ 53,99 IRS 25.00 [¢/HR || 1,399,850 INELYUD YD 30 Lo, .2 1..7
TUCLIS - ON SITS BUY 1,670,000 | ¢ 1,870,000 20 2,373 2.-3
* TCL MAT'L - O SITS FAB 55,996 |!mS Lo J¢/w 223,97€ =0 7,527 p)
NOTES: etool raterial i: tased on tool fab. hours. PAGE TOTAL $119,225 ST

€8BS TOTAL



€9

PRODUCTTION RATE 25,000 PER YPAR

Lasy

CBS NO. TITLE HELIOSTAT SUPFORT STRUCTURE ELENENT __OFF SITE MANUPACTURING LANOR
Item Qty. |units] unit Sub-Tatal FACTORS Total Total
per year Cost Units Tearnin uality [Prorate Hellostat
Carve 7] 6 8 A [overnead gon;;gl Years per .‘
Zatch Tlange - OutsiZe 7,L81 RS 25.00 |$/m 192,029 834 rujcLUuDED 170,149 R
Strap 2,537 |mRS 25.00 |$/1m 63,435 834 INCLUDED 22,590 2.1z
Stanchion 8,024 RS 23,00 |$/mR 200,€00 834 INCLUDED 147,300 3
Fecestal Assy L,732 HRS 25.00 |¢/mm 118,300 834 INCLUDSD 97,772 2.5
ST3 IRS 25,00 |:im 1b,325 .83k INIcLUDZD 122,707 L.l
85  |=ms 25.00 |¢/mR 17,150 .83t INICLUDRD 14,203 A
Jell €3¢ |meS 25.00 ¢/ 17,150 .83k, INCLUDED 11,403 .27
Fatch Fleere - Inside 6,99 IRS 25.00 |§/wm 174,900 .33k THcLUDED 145,807 £.23
Vatca ASS, 3,292 HRS 27,00 |i/m 82,300 .23 INcLUDSZD 73,732 2.7
.0 |HRS 25,00 [¢hm 2k,000 .83k IKlcLUDED 20,01% 222
3,020 |ms 25.00 ¢/ 85,724 .834 15lcLuDpgD 7,45 P
4dotch Seal 1,509 iRS 25.00 l4/im 37,720 .83h IElcLUDRD z1,h03 1.2.
Pecestal Seal 1,784 IRS 25.00 |&/'R kb, 600 .83h IKICLUDRD 27,13 1.-%
Zezention Seal 2,048 RS 25.00 |i/1R 51,450 .83 1icLUDE D 12,909 1.72
Soul ler 1,cke RS 25.00 [¢/:m k1,150 .83h IlcLup 3D 34,313 1.:37
Flenge - Psdestal Seal £,938 RS 25.00 |3/ 123,L%0 834 IkjcLUuDdD 122,57 ~.1z
NOTES: PAGE TOTAL 21,161,260 L7,

CBS TOTAL




Tota?
Total _par Heliostat
go3kss Il e
8ing » Bupperd 203,555 B
|___Patnting 1,006 63, kE5 PR
pisk/Ring Assy .33 | 1,066 161,788 Lo
Podestal Assy ; 1.066 301,786 v,
%4@&% - g § 153800 M .83 1 3,130 | 1,330 | 3.00€ » ﬁ_ﬁ;,vﬁbé £
Pinal Assy 49,600 8,15 BB 78,600 B3 | 3.3 | 1,330 | 1006 cuk, €8 || &s.3h
| = 2
|
| B —
H
, ] ——
e PAGE TOTAL  $3,565,91 16,9
€8S TOTAL  $B6,589,569 11,959.98
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PRODUCTION RATE _250,000 PRR XEAR

€8s TOTAL

CBS KO, LLs51 TITLE ___ HELIOSTAT SUPFORT STRUCTURE ELEMENT ___MATERIAL

Item gty. |unies{ unit Sub-Total FACTORS Toxal Total

er year Cost Units Tearnin ualit rorate er Heliostat

per y Curve o] 68 A lovernead [fh2i 1Y [T : P
Dich 223,400,003 1bs .252 $/1v | 56,296,800 56,256,350 22c.19
2inl Support 19,688,000 Fr |l 3.825 $/FT || 75,206,600 758,32% .60 321,23
Stenchion Pipe 3,937,500 FT § 2.700 $/FT || 10,631,250 10,621,25% 42,53 -
Pedestal Pogt 3,937,500 FT # 5.45 $/FT | 21,459,375 21,L50,375 g tn
Sianchion Plete 62,50| rr° Il 5.800 $/F1° 362,500 20 c0 1is
E:tch Access 7,695,003 1vs .261 $/1b 2,003,395 2,578,395 €.52
Herdle 5C3,000] FT .150 $/FT 75,000 15,99 Kl
H: teh 62,50¢] F1° || 1.200 $/F1° 75,000 75,509 .20
Fetch Flange Inside 2,878,050 Lbs .288 $/1b 828,864 £28 85k .52
Fadastal 25C, 020 ':2 .100 $/;-"r2 25,000 25 171 15
Sesl Ratch 2,505,009] Fr 19 $/FT 175,000 175,00 1.
Filerglass 2,250,000| 7% || .78 s/l 1,755,000 1,755,0% 1.51
Prizer 1,500,2C0 GAL || 1.0958 $/6AL 1,587,500 1,567,750 €.2
white Paint 1,500,005{ cAL || 1.625 $/carl 2,437,500 2,L37,500 9.75
Ring Stud-leld 1,000,000] EA .012 $/EA 12,000 12,90 -,
Entch Togsle Claxp 1,000,000 EA 950 t/EA 950,000 RN 22 z.E%
Concentric Raducer 250,030] LA 9.00 $/EA 2,250,000 2,259,290 9.7
Farwoz Clerp 250,000f =5 4,50 S/EA 1,125,000 1,125,000 [
2ivets 11,000,000| EA .0l 4/EA 110,000 115,060 b
Cep Screws 750,02 { EA .027 3/EA 20,000 23,707 A

1,060,500 EA 012 - /EA 12,000 12,50% ac

500,000 A 005 S /EA 2,500 . 2,500 R
NOTES: 1. Scall error not corrected in totals. PAGE TOTAL $177,895,26% 2711.22




PRIDUCTION MTE 220,000 i3 TRAR

Item 0ty.  |units] Unmt Sub=Tota) Total
per year Cowt  (Units Total per Hallostat

- m— z = c . e SRR

_tosan piana ovisde EXERS I N Y T o | e
AL Supply Systen 1 ool us | oses Lo § evier,s00 ” 1 postsn § ot

Troneportation 325,903.090 1hs 0§/ 4,950,000 L,559,9% 2.z
. VATERIAL SUBTOTAL . ] (2:£,567,66%) 0 (Bin ek}
NOTES:

PAGE TOTAL $30,762,380 $12:.%%

(8BS YOTAL




L9

PRODUCTION RATE 250,000 PER YEAR

.

C8S NO. uLs1 TITLE HELIOSTAT SUPFORT STRUCTURE ELEMENT TOOLING
[ten Qty. Units Unit Sub-Yotal FACTORS Total Total
3 ar Cost Units Tearning ality |Prorate Helfostat
per e Curve 91 6 & A Joverhead ggg;ml Years per
Tooling - Off Site 34,800 HRS 25.00 $/HR 870,900 . INICLUDRD 30 3,90 L1z
*  Tool kat'l - Cff Site 34,800 HRS 4.00 $/R 139,200 20 L,64o Joe
Tooling Op Site Buy 15,305,000 30 51,167 2.~
*  Tool Mat'l On Site Fab 73,195 HRS L.00 $/HR 292,780 30 13,752 B
Tocling On Site Pad 73,195 HRS 25.00 $/HR || 1,829,875 IN[CLUDHD 30 60,5% Le
NOTES: #Too. material is based on the tool fab, hours. PAGE TOTAL $614,562 §2.L6
Tooling labor hours benefit onm 90% l=arning curve.
C8S TOTAL




mocUSTION MTe 50,000 BR YRR

05 M, kML TITLE_ HELICSTAT GUFPORY STROOTRE B} aomr T O R
 lumits]  umit Sub-Total FACTORS 1 Total
Iten gey. fun , SUNNSEN [ 1Y °
per year Cest nits oGl G & & [overhead [Jod o:: per Hellestat
Haten Plange » Dutside 76,85 | m® #.00 |i/m 1,920,375 83 tjcLunfo 1,601,593 €43
Sttap 25,376 IR 2.0 [/m 634,400 .83k tqcrunko 549,095 e
StzRIRion __Boekh  © s 25.0C  §i/HA 2,006,100 .B34 I{CLUD}D 1,673,327 £.L5
Peiestal Asey 47,323 2.00 |3/ 1,263,075 .834 tdcrLunfo L, EE5 5.5
Pienge 61,76 | m | 2.0 fo/m i 1,543,150 834 tdcLuvho L,266,%7 || 5.5
——Pudastal 5,058 HR 25,00 L/# 171,450 2834 IHcLUPpED 102,93 T
Bell 6,858 R 25.00 k/HR 171,450 .83k 14cLuDED 142.569 <7
y:4sh Plange o IaPige 69,85 | m 25.00 |3/m 1,748,900 L83u -dcrupkop 1,6€5,E2 5,82
Eabeh AS6Y 38,921 o) 25.00 {¢/MR £23,025 .83k cdcLuDkD €8E 403 2.7¢
Hateh 9,602 | m 2¢.00 |i/mR 240,056 .834 t{cLUDED 2,808 || &
Hapdde jh,292 | iR 22,00 /1 857,300 834 1CLUDED 71L,9€8 2.
Hatet Boal 15,789 R 25.00 /W 377,225 .83k 1lcLuDED 21k ,674 1.8
2des 17.8327' _IR 25.00 #{Pﬂ Lk5,800 _ 834 JijcLUuDED ) 71,777 1L;9‘~ -
Ratartian Eeal B3,573 | IR 25.00 5IR 514,375 _ 83 IMCLUDED e e 1.9
Paubler 10,460 i 25.00 [:/nn 111,59 83k IHNCLUDED 43,191 1.327
23 = bg, 381 | R 2500 |/HR 1,234,525 834 IcLudk D' 1,529,535 L, 1
- — -
- -
NOTES! PAGE TOTAL £11,511,773

tL7.65
CBS TOTAL '




250,000 FIR YRAR

s w. ML

iy

o~y

It , ts]  vete Sub-Total FCTORS B Total
per year | Cost  fmits ’ XY - Tel per Melfostat
__Dish 160,000 mS B 9.45 $/= 1,512,000 1.138 1.3 1.066 2,650,553 &.2a
: 31ng Support 160,000 945 glnl 1,512,000 1.138 | 1.30 | 1.066 2,038,553 )
Paint 160,000 | HRS 9.85 $/m 1,512,000 113 | 1.33 1.066 2,534,553 8.1%
| —nian‘sing Asey 80,000 9. m 736,000 118 |10 | 106 1,017,27 Ay
Pedestal Assy 80,000 m3S 9.5 $/m 56,000 1.138 | 1.330 1.066 1,617,276 L.
|___Storgs & fmdleg 160,000 9.05 [$/my 1,512,000 1.138 | 1.330 | 1.066 £,934,553
. Pinal Assy soo,000 S| 945 |4/m] 3,780,000 1138 | 1.330 | 1.066 5.
WOTES:
PAGE TOTAL 415,259,145 1.~
ca8s TOTAL $236,353,14h- $RS5..3




oL

PRODUCTION RATE

casmo, _ MSY

1,000,000 PER TEAR

TITLE __ FSLICSTA? SUPFORT STRUCTURR

Item Qty. Unfts Urt Sud-Total Total
_ per ymar (33 1ts W per Haljostat
Dish 893,600.000] 1be 352 /1 225,187,200 225,187,800 £25%.19
Ring Support 18,752,000 rr § 3.825 $/refl 301,226,400 351,426,400 321,23
Staachion Pipe 15,750,00| Fr § 2.0 || $/r7 42,525,000 42,528,000 ba.53
Pedestal Post 15,750,200 FT sl 85,837,500 85,837,5% 03.84
Stanchion Plate 2so000f ] s.e0 |4/ 1,450,000 1,452,000 1.48
Hatch Access 30,780,000] 1bs A1 $/1 8,033,580 8,023,382 8.8
Hopdls 2,000,000] rT .10 FT 300,000 B YR - R
Hateh 2s0000] r?] Lzo | /er] 300,000 300,000 39
Hstch Flange Inside 1,512,000f we] 288 g/ 3,315,456 3,118,486 3,32
Pedeszal 1,00,00] r*°§ .10 |$ 100,000 203,209 BY)
Scal Retch 10,000,300} FT .19 &/rr 1,900,000 1,929,579 1.5
Fiderglass 0,000,900 FPl .1m 1 7,020,000 7,120, 7.51
Prizer €,000,00| caL] 1.08 | $/eA] 6,350,000 6,280,409 €.3
White Paint §,000,000| eaL] 1.65 $/ 9,750,000 9,780, 9.75
Ring §tud - Weld 4,000,200] EA .02 $/EA 50,000 $3,050 .25
Hateh Toggle Clamp 4,000,200] RA 950 | $/BA 3,800,000 3,8%9,5% 3.8%
Comcentric Reduper 1,000,000] EA 9.0C $/EA 9,000,000 9, %%0,5%% 9.9
¥arzos Clamp 1,000,000| A L.5¢ $/enf 4,500,000 L,5%50,00¢ Lt
Rivets 44,000,000] EA .03 $/EA 440,000 63,67, b
Cap Screvs 3,000,000] RA Kerd $/BA 80,000 8,95 o8
vieg Nt 4,000,G00] EA .01 $/EA 50,000 $2,%5% .23
Lock Dyt 2,000,009 ma 006 | $/ea 10,000 16,07 KA
NOTES: 3. corrected 1s.
3. Smll error mot cted {n totals PASE TOTAL $71,425,13 1.3

css TOTAL



¥4

PROCUCTION RATE 1,000,000 PER YEAR
o m. W52 Time __ FELIOSTAT SUPORT STRUCTUER apey _ MERA
Iten Qty. |units] unit Sub-Total FACTORS Total
Cost
per year l""'” YY) WW Total per Helfostat
Hateh Flange Outside 28,540,000]. 1vs .288 [sln 8,219,520 ] 8,219,522 8.2z
| ___Aix Suoply System 1,000,000} EA 96.63 Is/xn 96,630,000 96,620,000 %.63
Transportatioa 1,300,000,040 1bs .01b ¢/ 1vs 18,200,000 18,295,000 1£.29
, .
(824 ,27%,656) (E3k.28)
NOTES: .
PAGE TOTAL $123,949,520 $123.35

€8S TOTAL




el

asmw MW TITLE ___HELIOSTAY SUPFORT STEUCTUMR ELENENT __TOOLING
ny.  [units] umit Sub-Total FACTORS Totad
Toen per yoar Cost XY P Totad per Maltostat
Tooling - Off Site 159,200 | mS 25.00 3,430,000 ISfLUDE 32 116,230 22
® Tool Mat‘l - Off Site 119,200 | w3 4,00 356,800 30 18,560 L2
Tooling - On Site Fad 256,159 | mrs 25.00 6,403,975 INgLUDE 20 213,866 21
Tooling On Site Puy 56,686,576 20 1,882,553 A.83
Tool Mat'l Om Site 256,159 | w2 .00 e § 1,006.63% 30 35,155 asd
NOTES: erool aaterial is bBased on tocl fab. hours. PAGI TOTAL 12,271,734 ie.27

Tooling labor hours bepefit an 903 learning curve.

€8S TOTAL




¢l

PRODUCTION RATE __1.000,000 -RER YSAR

ces W, MR

TIMEe__ FELICSTA? SUPFORT STHUCTURE

cas TOTAL

oty. |untes] unse Lﬂ Seb-Total FACTORS Total
Ttem per your Cost  [ntts ™ Total per Helfostat
Hotch Flamge - Outside 307,260 | wrs 25.00 $/1R 7,661,500 5 K 1ucLlubED 6,800,210 (R
J__ strep 101,505 | EBS 25.00 $/mi 2,537,625 B3 1¥cL{uDED 2,116,375 C 2.2
Stanchion 320,975 | mes 25.00 $ i 8,024,375 .83 txcijupEDd 6,692,229 €.€9
Pedestal Asay 189,293 | HBS 25.00 $/m 8,732,325 836 IBCLIUDED 3,946,759 09
Flanze 246,904 | ims 23.00 $/m 6,172,600 .83 INCLIUDED 5,207,548 5.15
Pedestal 27,b3% 25.00 $/ 685,850 .83 I8ctilupED 571,959 .57
Bell 203 {ms | 25.00 | $/mm 605,650 .83° i1acijupEpd 510,999 .57
Hateh Flange Inmside 279,620 | BRS 25.00 8/ 6,995,600 83 1¥cL{upBD 5,834,330 5.83
Rateh Assy 131,682 | mRs 25.00 |$/= 3,292,050 03 IRCLiUDED 2,745,575 2.1
| Hatch 38,407 | RS 25.00 R 950,175 83 INCLUDED EW,T2€ 8%
Handle 137,165 | KBS 25.00 $/1m 3,429,225 .83 INCLUDED 2,839,974 2.65
Huteh Seal 60,354 fizs | 25.00 [4/mf 1,508,850 L 1ncLupED 1,258,361 1,26
Pedestal Seal 71,326 | RS 25.00 $/iR’ 1,783,200 B3 INC x_?u DED 1,487,189 1,49
Betention Sead 82,301 | ERS 25.00 R 2,057,525 .83 INcLiUpED LS. 976 LT2
Doubler 65,841 | s 25.00 | 4/m 1,606,025 834 IRCLiuDED 1,372,7¢S 1.37
Flange - Pedestal Seal 197,525 | s | 2s.00 l¢/ml 4,938,015 8% 1acilupep 118, 385 L2
WOTES: PAGE TOTAL $47,647,130 $LT.63
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MRODUCTION MATE ___).000.000 FER IEAR

€8s M. 3451

TITLL __ SXLICSTAT SUPFORT STRUCTURE

Tten n?, you ittt fie] T l;mw% N o bRl il i Total t:‘nmmt
Dish 650,000 | ”RS 9.45 $/m 6,048,000 8% 1.138 | 1.320 | 1.066 8,138,211 8.1
| ___Ripa Supoors 650,000 | HRS 9.55 j[i | 6,008,000 83 1.138 | 1.320 | 1.966 8,138,211 8.1h
Painting 640,000 | RS 9.l5 $/m €,048,000 83 1.138 | 1.330 | 1.066 8,138,211 8.1k
Dish/Ring Assy 320000 ws | ot Jvm) 3,004,000 83 f1a3s | 1330 | 1.066 \,%3,1%5 sy
Pedestal Assy 320,000 | HRS 9.5 b 3,024,000 .834 1.138 | 1.330 | 1.066 4,669,175 Lo
Stores & landling 640,000 | HRS g.k2 3/ 6,048,000 834 1.138 | 1.330 | 1.066 8,1:8,211 8.12
Pinal Assy 1,600000f irs § g.be 3/ml 15,120,000 B3 L 138 | 1,330 | 1.066 25,745,526 20,35
NOTES: PAGE TOTAL $61,03,560 $61.5%
8BS TOTAL $945,239,100 {gis.24
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PRODUCTION BATE __25,000 PER YEAR

cas w. Ws2 TITLE __ HELICSTAT PROTECTIVE ENCLOSURE ELOWENT ___ MATERTAL, YOULINO & LANOR
oty. [onies] omse L Sub-Total I FACTORS Total
Item Total
per year Cost its mliostat
Sove 1SS A reocs —
MATERIAL
Seatherized Polyester 16,439,500 e +330 $/rr] 525,000 5,825,540 2A7.%
TOCLIG
Tooling - On Site Fab 9,6 |ms | 25.00 $/= 240,750 IntLupElD 30 8,025 3%
_Tool Material REVIWS § 5,00 $/m) 39,520 30 i Ve 25
TOOLING SURTOTAL (9,3%9) .37)
ON SITE XFG
Enclosure 16,000 | HRS 9.ks $/m 151,200 834 1.138 | 1.330 | 1.066 203,b55 2,14
Store & Handling 12,000 | KRS 9.45 $/1 113,400 83 L 1.330 { 1.066 152,591 6.16
Pinal fesy 20,000 | HRS 9.45 $/m 189,000 .83t 1.138 | 1.330 | 1.066 255,319 12.17
MPG_SUBTOTAL (610, 365) (&4.41)
NOTES: .
ool catetisl {s based on tool fab bours. PAGE TOTAL $6,044 674 i2-1.78
CBS TOTAL $6,004 674 £2e1.78




9

cas o, %

ELENENT ___AXERUAL, TOGLIND, & LABOR

It Qty.  |umies] umie L Seb-Total FACTORS
per yar Cast its YY)
FATERIAL I
Reatherized Polyeater 156,250 000 #1° 3 Ly oo |
TOOLISG
Tooling - Om Site Mfg ™, 1071ms | 85.00 gm 1,052,613 INSLUDBEBID ]
Tool Kat'd poodms | a0 lgrml  eccaes 30 9,88
TOOLING SUNOTAL (n,637) _{.25)
ox o
Enclosure 160,C00] 1RS 9.55 $/ R 1,512,000 836 1.138 | 1.330 {1.066 2,038,553 £.16
Store & Handling 120,000] KRS L5 HR 1,13k,000 B3k 1,238 | 1.330 131,066 2,528,900 £.12
Tinal Assy 200,000[ tES - X3 $/m 2,890,000 .83k 1.138 | 1.330 | 2.066 2,542,191 19,17
|__NPG SUBTOTAL (6,103,658) (2%.%1)
i
WIS orcol ambertal is bassd oo tool fab, bours. PASE TOTAL 55,423,233 et
cas TOTAL ”5,535,2” $221.70
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PRODUCTION RATE __1,000,000 FER YEAR

8s M. Wws2 TimE __ HELIOSTAT PROTECTIVE ENCLOSURR ELENENT _ MATERIAL, DOLING & LANOR
Ites Qty. [untes| umst Ln Sub-Total FACTORS Total Total
per year Cost its 63 A Joverhead [Proratt | per Helfostat
FATERIAL
Veatherized Polyester 625,000,004 P J3152 s/rr 197,000,000 197,090,600 197.%5
TOOLING
Tooling - On Site Mfg 205,194 HRS | 25.00 $/ MR 5,129,950 INCcLiluDED] 30 179,998 17
* Tool kat'l - On Site 205,1 HRS 4,00 $/HR 820,792 27,35 .97
| TOOLING SUFIOTAL (M_ P
N SIIE MG
Enclosure 6ko,00q MRS [ 9.kS $/HR 6,048,000 .83 1.138 | 1.330 | 1.066 8,128,211 8.1L
Store & dardling 480,20 HRS-§ 9.45 $/HR 4,536,000 834 1,138 | 1.330 | 1.066 €,102,658 €.10
Pinal Assy 800,204 HRS § 9.k5 $/m 7,560,000 83 2,138 | 1.330 ] 1.066 10,172,7€3 15,17
XPG SUBTOTAL (24,b15,632) (eh.t1)
HOTES: wyoo) material ik based on tool fab. hours. PAGE TOTAL $221,612,990 sz21.€1
c8s TOTAL $221,612,990 $221.61




8L

TRODUCTION MATE . 13.000 MR TEAR

oS0, M0 TITLE __TIRLD ASSY & ORCEOUR

*
Ite oty. lusits] Umit Seb-Total FACTORS Total
e B o ] " g e
Site Inetallatice 120,000 lws | s | 1,37 ,000 S faiaw | 1218 [1.058 1,726,054 €9.CA
Checkout seso [ms ] nas e/ A&, 660 F 8% |ias | 2278 |1.0%8 €1,1% P
| __BUBTOTAL (1,787,18%) (n.k3)
F00LIK ;
Tooling - Fab a,800 | w8 .00 [$/m § 32¢,000 iscyupEp| 30 19,6€7 .3
Tooling - Bay 6 | arms] 35,000 fsssevi £1c,000 30 7,000 .28
e Zoo) Jat') 12,800 | ms .00 52,200 30 1,707 o
200LING SUBTOTAL (19,3%%) (.78)
i 1!
I
NOTES: *Tool material 1s based on tool fad, hours. PAGE TOTAL 1,806,558 R.ET
€8S TOTAL 41,806,558 $7.21
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PRODUCTION RATE __230,000 PER YRAR
as w, W0 Time _ UEID ASSY & CHECKOUR QLoENT __ LABR & FUIRGT
Lten aty. funtes] unie L Sub-Total FACTORS 1ol Total
per year Cost 1ts . mw T per Helfostat
Site Installation 1,200,000 | MRS 11.45 $/m] 13,740,000 83 ik 1.218 | 1.058 17,260,554 £3.0k
Chedkout 42,500 | s u.bs | $/m 486,625 83 i 1278 | 1.088 611,311 2,55
SUBTOTAL (17,871,856) (71.45)
TOOLING
Tooling - Peb 92,119 | ws 25.00 |$/m 2,302,975 IN¢LUDE|D 30 76,766 22
yooling — 60 |ser § 35,000 ﬂg! 2,300,000 30 79,000 28
Tooling Mat'l %,119 | ms h.00 |$/mm 68,476 2 12,283 .05
| TOOLING SUBTOTAL {159,C49) (.€r)
A
E
NOTES: PAGE TOTAL
¢8S TOTAL $18,030,905 $72.12




as . W T ___PIED ASSY & cmcrowr apew A5 & Ranen
1t Oty. [ondts] umit k Séb-Total FACTORS
per yaar Cost ts rYYY

- .

Site Inatallation §,500,000 NAS | $/m 94,960,000 B3 | aaas | 1.298 | 21058

Chbckout 170,000} B} .05 14/ml 946,500 § 8% § 3k | o278 12,058

SUBTOTAL

2o0L % "

Tooling - Fad 299,300 | =8 25.00 |¢/m 7,588,600 INCLUDED 30 249,487 R

¢ %o0l Mat'l _299,%8h | ms A.00 ﬂf Y I - S |
[ Tooliag - Py giol aor d 35,000 | 8,400,000 30 _ 28,0 J .6 |

TOOLING BUBTUTAL (5€5,405) (.57)
WNOTES: PASE TOTAL $

€8S TOTAL $72,056,825 $72.06
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PRODUCTION RATE ___23,000 FER YRAR

€8s W. M0 TITLE DESTZN AXD TEGYRERNING ELENENT LABOR
Qty. Units Unit Sub-Total Total
Iten per year Cost J’nus I;IHTE:‘ YY) @f Total per Helfostat
Factory Liajsom 2,000 ERS 25.00 ‘IS/!R 50,000 _50,000 2.%52
Pisld Liaison 2,000 25,00 !ﬂm 50,000 50,000 2,00
.
MOTES: Engineering Liaison - recurring cost enly. PAGE TOTAL
. ¢8s TOTAL $120,000 $h.08




8

PRODUCTION PATE 230,000 FER IBAR

70 e DESIOE AND JNGDEIRENG

£ss . apor A
Qty. [unfes] umit Sub-Total FACTORS Tota)
Item per yaar Cost [ma h‘ S A Total ser el fostat
| pactorvidaieon ) 20000 | s | _2:-_00;_‘545_ 500,000 500,000 2.5
Field Liatace 20,000 [ ®s | 25.00 |J3/m ] 500,000 500,000 2.7
MOTES: Eagilmsaring Lisisam - recurring cost ooly. "”GE TOTAL
ces TOTAL  $1,023,000 .00



£8

PRODUCTION RATE __1.000,000 PER RAR

) TITLE __ DESION AND KNGINREERING fLEMpNT _ LABCR
aty.  [|untes]  unte L Sub-Total FACTORS Tota
Itea Total
per year Cost nits Heliostat
ye ve 3] 6 8 A Jovernead per
Pactory Liaison 80,00 HRS 25.00 $/m 2,000,000 2,000,000 2.09

| Pield Liaison 80,000 s | 25.00 [$/wm |} 2,000,000 2,010,000 2.9)

KOTES: Engineering Liaison - recurring cost only

- . PAGE TOTAL
$4,000,000 $h.00

CBS TOTAL




PRODUCTION RATE 25,000 PR YBAR

ces wo. .t TITLE __ TENTORANY ZACILITIES, TQUITWENT, 2¥C, T
Tte . Qty.  loates] wit ' o] e FACTORS Total o
per yur TA por Maliosta
S Years,
Assesdly Bldg. 1 e 8,000,000 . 20§ 265¢€L7 1.5
8ite Prep. Bte. 1 E - 4 1,500,000 20 50,70 &0
AL 1 s&r 630,000 20 21,007 ;B
Paint & Sandvlast Pac. 1 sEY 1,000,000 20 7,21 XY
|_Autovated jndling Fquip, A 500,000 » 16,667 L2
Vehicles 6 BA 10,000 | $/8A 60,000 30/5 360,005 1N A0
Pork Lifte 3 1y 8,000 |4/ea 24,000 ‘ 05) 48,00 L®
{
1
l ry
NOTES: PAGE TOTAL

cae TOIAL $193,700 $1.83



S8

PROSUCTION RATE 230,000 BER YRAR

€35 M0, w280 TIRE o TEMPORARY. PACTLITIES . EQUIPATN®, EXCe aomr . o0
Qty. luntts] unst Sud-Tatal FACTORS ' Total
Tes per yuar Cost  [Unfts v Total I per Helfostat
Assembly Mag. 0 jams 80,000,000 0.95 30 2,513,000 J 1.1
Site Prep. Ete. 10 f SET8 15,000,000 1.0 30 300,000 2.00
ALE 10 sEr8 6,300,000 0.3 30 A,
Peint & Sandblast Fac.. 8 5 -] 7,600,000 0.93 30 240,705 K3
Autozated Handling Bawlp. 10 6w ‘ 4,730,000 0.95 0 159,40 £
|___Veticles ] Y, - _u.suo_ﬁ.tm_ 600,000 % 0,9% 30/8 § 1,420,000 12.E8
L Pozx rarne X i b 8000 } 0,000 1.0 onsl o0 § 1.9
KOTES: PAGE TOTAL
€8s TOTAL 47,429,100 9N
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PRODUCTION RATE __1.000,000 PER YRAR

cas o, __ 46010 TITLE ___ TEMPORARY PACILITTES ELDNENT ____TOG.0N
FACTORS
Item Qty. Unfts Unit Sub-Total Total Total
per year Cost {ts GaA per Halfostat
[} Y8313,
Assecdly Bldg. AD SETS 320,000,000 .90 30 9,600,000 9.€9
Site Prep. Etc. 4 GETS 60,000,000 .90 20 1.822.50 1,82
ALS Lo SETS 25,220,000 - 30 210,077 221
Peint & Sandblast Fac. 31 SETS 27,920,000 .90 38 827,94 B
Autcxated Mandling Equip. ko SETS 18,000,000 -9 30 540,000 W5t
Vehicles 2ko 10,000 14/RA 2,400,000 .90 30/ 2,969,000 12, %
Fork Lifts 120 BA 8,000 |{/Ea 950,000 95 30/15 §1,824,200 1.82
NOTLS: PAGL TOIAL
€85 T0TAL 327,771,000 21.m




ces »0. k850 TILE FLAEY STABTUP AND CHECEOUT ELENENT __ LABOR
FACTORS T
Ttes Qty. Units Unit F Sud-Total Total Total
per year: Cost 1ts) YY) per Heliostat
: Alignrent and Scan 6,38 HRS 13.05 |$/m 85,865 .83 ] 1.097 | 1.881 |} 21.0%2 102,560 &.13
i
| -
: Pover Up & Demonstrate 4,256 RS 23,45 |$/m ST.2hS 2836 | 2,007 | 1,21 | 3,052 68,315 R
i

NOTES: 1. Bach heljostat {s aligred and scanned for image signature, >ower centroid end total power. Operating modes

are verified. Reguires two 3 man crews, - months on day shift. . PASE TOTAL
: £. Sudbaystem is gradually powered up using receiver as target. Final month at } operation. Requires

4 man crew, 7 months om. day shift. 004 ope ¢ €8S TOTAL $170,935 $6.84




PRODUCTION RATE . 230.C0C IERIRAR

e FLANT STARTUP AND CHRECXOUT aLEENT __ Lam
It Q. funtesp  Unt FACTORS T Yotal I Total
par yaar 13 per Helfostat
SaA Toars
Alignrment and Sean ) 63,850 | ms 13.45 1.097 .2 |1.052 1,025,602 113
Collector Subaystem 42,50 | ms 13.45 1.097 1.4 | L.052 683,730 2.7%
I |
NOTES: :. Bea notes ©r rate of 25,000 per year. PAGE TOTAL .
CBS TOTAL $1,709,350 $6.84
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css w0, __48sa

PRODUCTION RATE .

1,000,000 FER YEAR

TITLE _ELANY. STARTUP AND CHECHOUT

ELESENT ___LABOR

It Qty. [onfes] unmit Sub-Total FACTORS ~ Tota) Total :
Cost Units ‘
per year mﬁi GaA ]mme%' 3 per Helfostat
1 Alicoment. ord Sean 255,360 | 1345 le/m | 3,43,600 8% | 1097 f1.2a [1.052 4,192,400 Lo10
Collector tem .
2 o Subays wo, 20| ms] 3.5 |e/ml 2,289,100 83 11097 |1.280 1082 2,735,990 2.7%
]
%
« 1. S tes for rate of 25,000 .
ROTES: y ee notes rate of 25, per war PAGE TOTAL
€8S TOTAL 46,837,300 46.84
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PRODUCTION RATE 23,000 BE% YEAR
caS M. _GNRN TIWLZ __OPARR PARTS (pRvENCONY) LERENT
Qty. Juntes] st L‘ Sub-Total Totad
Tum par 30 yre Cest  funits Yy Total per Helfostat
| ENCLOSURRS 250 EA 2b..78 60, M5 63,k45 2.2
REFLESTORS 125 JERA 6re.30 | $/En] 83,788 83,7¢8 3.2
GISA. BEARDNGS 100 Im =50 | $/mA 750 750 [ .2
DRIVE NOTORS 400 BA 166.00 | $/Eafl 6k,000 64,020 2.5
GEARSOX EEARDNGS 100 BA 5.50 | $/BA $50 586 SR
1
| ELIOSTAT CCITROLLER j
Pover Cord 10 BA LT | §/mA 12 12
Sransformer 20 |m 9.50 | $/m 150 A .01
Chassis 10 BA 217 14/ 22 22
P.C. Board : k7 | m 29u.00 {$/mAf 13,630 13,630 .S
AIR SUPRLY i
Cozpressor Vanes 300 A $.00 | $/EA 1,500 1,590 JOE
Prefilter 25,000 EA 0.50 [ $/Eal 12,500 12,559 .29
Filter 250 EA 20,00 ! $/ma 5,000 5,000 &)
Conpressor 10 EA 36.00 i $/EA 300 300 01
Check Valve 10 EA §.00 | $/EA 50 50
Clussis 10 EA 35.00 | $/A 3% 359 .01
{
NOTES: PAGE TOTAL
€8S TOTAL $243,087 $9.72
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PRODUCTION RATE _ 250,000 FER YEAR
€8S M. 10 TITLE ___SPARE PARTS (pevENTORY) ELOET MATERIAL
. FACTORS
Iten Qty. Units] Unit Sub-Total ) Total
per 30 yra, Cost  [Units GhA W"MM Total per Nelfostat
EECLOSURES 2,50 |BA 221.70 [$/Ba) 554,250 954,230 .22
REFLECTCRS 3,250 | EA 590.03 | $/EA R 737,550 - 137,950 2.9
|____GINRAL SFARDNGS 1.000 JEA 7:25 | $/EA 7,250 7,852 92
DRIVE MOTORS 4,000 | EA 152.00 |4$/Eaf 608,000 68,7% 2,83
|___ GEAR®OX HSARDNGS 1,000 | EA 5.25 | $/Ra 5,250 3,230 2
FELICSTAT CONTROLLER
Pover Cord 100 { BA 1.10 | $/EA 100 120 Neg.
Iransforver 200 | A 9.00 |4$/8a 1,800 1,827 il
Chassis 100 { EA 2.05 $/BA 200 &M tieg.
P.C. Board b0 | BA 260.00 | $/ea) 122,200 122,827 R
AIR SUFFLY
Cocressor Vanes 3,000 | BA 5.00 $/BA 15,000 13,000 N/
Prefilter 250,000 | EA .50 1 $/BAR 125,000 188,000 .50
‘ Fiter 2,500 | BA 19.00 47,500 L7,590 .13
Comgressar 100 | EA 28,50 | $/EA 2,850 2,850 N33
Check Yalve 100 | EA 5.00 500 $20 Teg.
Casssis 100 | BA 33.25 |[4/mA 3,325 3,385 0
notes: PAGE TOTAL
€8s TOTAL 42,830,773 18.92




26

¢S N0, aR10 TITUE ___SPARR PARTS (TwvENTORY) ELEGENT ___ MATERIAL
aty. [uetes| wmit Ln Sub-Totad FACTORS Total

Ite ger 30 yra) Cost  Units Y 3 Total per Wlfostat
ENCLOSLRES 10,000 |EBA 2.6l [ $/eAll 2,216,100 2,216,100 2,32
REFLECTOAS 5,000 |BA se3.8c | $/eafl 2,844,250 2,804,250 2.6
GDBAL BEARDNGS 4,000 |EA 7.00 | $/EA 28,000 8,000 .03
DRIVE MOTORS 16,000 | = 1Wh.00 {&/EA R 2,308,000 2,3%, 7% 2.0
GEAREOX BEARDNGS 4,000 |Ba 5.00 |&/BA 20,000 29,900 "]
HELICSTAT CORTRVLLER ' i

Pover Cord Loo |BA 1.05 $/BA | LY ) ko0 Seg.

Transforzer 800 |BA 3.1 $/8A 7,000 7,000 .01

Chassis 400 |ra 2.00 |$/mA 800 8% | Nex.

P.C. Board 1,880 |[EA 25,00 | $/mA 460,600 460,622 46
AIR SUTPLY

Compressor Vanes 12,000 }j=a 5,00 3 £0,000 62,509 R73

Prefilter 1,000,000 {EA .50 $/EA 500,000 507,000 59

Filter 10,000 |=A .00 |$/m 199,000 192,000 .19

Canpressor oo BA 38,50 23,bh00 b YU LW nl

Check Valve 400 [=A 5.00 [4/BA 2,000 2,0 Seg.

Chassis v |sA =3.2% | 3/Ba 13,300 13,399 KAy

ROTES: PASE TOTAL
cas TOTAL 8,657,850 $8.66




€6

PRODUCTICN SATE __ 23,000 FER TKAR
C8s NO. TITLE SRIALS YOO FRPAIRS ELOENT __ MATERIAL
Qty. Unfts Unit Sud-Total ~ FACTORS Total ]
ften Fer 30 Trs. Cost }Mu o7 Tovernens Total per Melfostat .
Polyester Tuje 30 Roll} 10.00 k/mu 300.00 202
Access Hatch Gasket 30 Rollfl 10.00 I$/Rold  300.00

ot

NOTES: 1. Dome pa
2, A

tehiag - As’smu 15 suffer minor punctures in 30 yars.

1 repl

t in 30 years.

PAGE TOTAL
€8S TOTAL

$690.20

$.02




PRODUCTION MATE __£30.000 IER.YRAR

e MATERIALS POR REMAIES

: FACTERS Total
Qty. Units] Umit Seb-Total Tota)

It pr 30 yra. oot mits Y _mr per Welfostat
Polyestar Tepe 300 ral2f] 20.@ |$ 3,000 3,000 21
Access Eatch Gaabet 300 Ro 10 lgpmall 3000 | 3,000 .61

j
m:.a:.umrcnuosa.oooprr?. WeE TOTAL
] €3S TOTAL $6,000 $.02




PRODUCTION RATE 1,000,000 PER YEAR

ces wp, 2220 T TIME_ MATERIALS FOR REPATRS ELENENT __ MATERIAL
Iten Qty.-  |urtts] unit Sub-Total FACTORS Total Total
per year Cost Units 68 A JOverhead J0Va Ta per Haliostat
b3 Polyester Tape 1,200 Rollj 10.00 $/BA 12,000 12,200 .01
2 | Access Hateh Jasket 1,200 Roll] 10.00 [$/BA 12,000 12,000 n R’ 3
K
-]
]
:+ 1. 8 tes for rate of 25,000 .
NOTES- 2 -ee notes for ra 0' per ye:r PAG[ TOTAL
cBS TOTAL g4 »200 $.%¢

- w—




PRODUCTION RATE _25,000 FER yuin

cas 0. a3 e MADEIEIANCE NATERTALS - OTIRR ey _ STECIAL SuIner
Rty. [omits] Unit Sub-Tota? FACTORS
— o I B Jgress -
1
Keliostat Washer 1 BA 162,900 | 4/EA 162,000 162,09
Spriikler System 1 RA 3,500,600 1 /64 § 3,500,000 3,520,700
Daxxe Replacement Nachine 2 EA 211,200 | &/BA 422,000 A22,07
Fzintenance Ven 2 BA 34,500 | /BA 63,000 69,000

PAGE TOTAL
c8s TOTAL $4,153,000 §166.12



L6

PRODUCTION RATE __250,000 PER YEAR

— 230 qroLe _ MAINIERANCE MATERIALS - OTHER aper__ SO m
Item Qty.  |units] unit Sub-Total FACTORS Total Total
per year Cost  [Units Eﬂr YY) ead per Helfostat
10 EA 162,000] $/eAl 1,620,000 <90 1,438,000 ¢ 3.83
Sprinkler System 10 e | 3,500,000] §/6a] 35,000,000 .95 3,850,000 1 an.w
Decre Replacepent Kachine 20 EA 211,000] $/ea]  %,220,000 .90 3,198,000 || s.a9
| laintenance Ven 20 EA 3,500} s/al 690,000 .5 3,300 1 et
‘ a
NOTES: yearning Qyrve Foctor spplied to Unit Zost of Bquipsent as estimated for the lower quantities PAGE TOTAL
fer the production rate of 25,000 per jear,
€8s TOTAL 439,161,500 $156.64



86

PRODUCTION RATE __1,000,000 FER LXAR

-

[ -4 MAINTERANCE JATERTALS - OTHER SPECIAL EQUINGNT
css m. ELDENT
| FACTORS
rten Qty.  [ontes] ume Lm Sub-Total Total Total
per year Cost tts Eﬂ' GaA head per Helfostat

Neilostat Washer 7.3 BA 162,000 | $/EA 6,480,000 .85 5.5

Sprinkler System 50 EA_ 9§ 3,500,080 [$/EA § 1:0,000,000 | .90 1260 |

Daoe Replacement Mcehine _Bo ZA 12100 $/EA N 16,880,000 B 85 14,308 G 3L,25
¥aintenance Ven 80 BA 3,500 |$/RA 2,760,000 .90 2,434,0 2.48
NOVES: Learning Curve Puctor spplied to Unit Cost of equipmeni as estimated for the lower quamkities PAGE TOTAL

for the produciion rate of 25,000 per year.
$148,340,000 $148. 24

€8s TOTAL



PRODUCTION RATE ___23,000 PER JRAR

c8s 0. @23 TITLE ___ WAINTREABCE MATERIALS - OTHER aneT
Qty.  funtes] Unit Seb-Total . an
fee r 30 yrs. Cost  [Untts ™ Total per Heltostat
LIRS 25,000 | = 201.78 | $/Ea] 6,0M,300 12/18 4,031,700 161,27
| CDGAL BEARIRGS 2,59 | EA 7.50 1 4$/EA 19,200 19,200 Rk
|___DRIVE potogs 32,800 {zA § 160,00 L$/eAN 2,048,000 208,000 H £1.92
GRARKCX BEARTNGS 2,50 | EA 5.50 | $/Ea 15,080 14,089 .56
H.C. PGWEA CORD 20 [ 117 | $/8a 280 28 ..0L
o H.C. TRAESPORIER 638 IEA 9:50 1 $/EAR 6,060 £.060 a2l
H.C. CHASSIA 20 |z 2.17 | $/8a 520 $20 .c2
AIR SUFPLY.
Compressor Vanes 27,200 | EA 5.00 | $/mA 136,000 136,000 sy
Prafilter 125,000 | XA 0.50 | $/mA 62,500 62,59 2.50
Rilter 25,000 | EA 20,00 | $/EA $0C, 000 500,000 20,00
Conpressor 20 R 30.00 | $/BA 7,200 7,200 .29
Check valve 250 ] EBA 5.00 | $/6A 1,200 1,200 .05
Chassis 280 | BA 35.00 | $/BA 8,400 8,420 S
SPRILXLER SYSTEM
Heads 6,250 | EA 50.00 | $/EA 312,500 312,500 12,56
Yalves 250 | 30,00 | $/a 7,500 7,500 .32
NOTES: 3. getwdnled replacement for an average life of 18 years. PAGE TOTAL
€8S TOTAL $7,154,850 £286.21



oot

PRODUCTION RATE __ 230,000 FIR vean

ces o, 23 TITLE ___MADCXERANCE NATYRIAL - OFReR ELENENT MATERIAL
Item .  [unies| uets | Sub-Total FACTORS Total Total
per 30 yrs. Cost  lUnits 68 A [Overhead |JUaI 1ty [Prora per Hellostat
ENCLOSURES 250,000 [BA 221,70 (§/5A | 55,425,000 12/18 36,968,500 it7.87
GDBAL BEARINGS 25,600 |ea T.25  |$/EA 185,600 185,620 i
PRIVE }OTORS 128,000 |EA 152,00 EA § 19,456,000 19,456,029 .tz
GEARBCX BEARTHGS 25,600 A 5.25 EA 134 400 134,409 .54
¥.C. PC:ER CORD 2,400 EA 120 |$/m 2,600 2,600 .0
H.C. TRAISFORMER 6,380 9-00 $/EA 97,400 57,500 223
H.C. CHASSIS 2,k00 2,05 $/2A 4,900 L,50 .02
AIR SUPPLY
Coxpressar Vanes 272,000 [ EA 5 20 $/EA 1,360,000 1,3€0,000 5 omts
Prefilter 250,000 [|EA 50 |$/ea] 625,000 625,000 2.5%
Pilter 250,000 | EA 19.00 S/ea § 4,750,000 4,750,000 _13.9
Compressor 2,500 |TA 28,5  |e/mal 6800 €8,400 -27
Check Valve 2,400 |EA 5.30 S/EA 12,000 ’ 12,330 -2
Chasais 2,00 [BA 33.35 b/EA 79,800 79,8% .32
SPRDMGAIR SYSTEM
Heada 62,500 |EA 50.00 s/EAQ :,125,000 3,125,030 12,55
Valves 2,500 |ea 30.0 /A 75,000 75,000 L33
NOTES: 1. Scheddded replaccment for s average life of 18 yiars. PAGE TOTAL
€8s TOTAL 66,904,600 $267.60




tot

PRODUCTION PATE ___ 1,000,000 PR YEAR

css m, =31 TITLE __ NAINTEEANCE MATERIAL - OTHER ELDNENT __MATERIAL
Iten oty. [untes] umit I | sub-Totar FACTORS Total Yota)
per 30 yrs Cost  [units . YY) head per Molfostat
1 TICLOSURES 1,000,000 | BA 221.61  {$/8a | 221,610,000 12/18 147,814,000 147,80
GDAL ESARINGS 102,400 | EA 7.00 |$/8A 716,800 ;
DRIVE _MOTCGRS 512,000 | EA 164,00 | 73,728,000 i 13,728,000
GE3330X REARINGS 102,t00 | gA 5.00 512,000 $12.000
H.C. POWER OORD 9,600 | EA 1.05 $/EA 10,100 10,100 91
H.C. TRANSFORMER 25,520 | EA 8.75 |o/EA 223,300 223,30 22
H.C. CHASSTS 9,60c | BA 2.00 [/ER 19,200 ) 19,20 o
AIR SUPPLY
Cozpressor Vanes 1,088,000 | BA 5,00 5,540,000 §,455,000 LN
Prefilter 5,000,000 | BA .50 /BA 2,500,000 2,500,000 2.5
1lter 1,000,000 | EA 19.00  E/EA 19,000,000 _19,070,000 19.93
Cororessor 9,600 | EA 28.50 5 273,600 210 .60 22
Check Valve 9,600 | EA 5.00 5/BA 48,000 48,00 .25
Chassis 9,600 | &a 33.25  B/ma 319,200 ng,200 i =2
SPRIFFLER SYSTEM
Heada 250,000 |EA s0.00 |[$/8a ] 12,500,000 12,500,000 12.53
Valves 10,000 |EA 30.00 $/EA 300,000 200,000 )
KOTES: 1, S5cheduled replacement for an average life of 18 years. PAGE TOTAL

¢8S TOTAL $263,500,000 ©  5263.80



ot

PRODUCTION RATE ___55,000 PEB YEAR
c8S NO. 0510 TITLE SCHEDULED MINTENANCE ELESDNT LABOR
R FACYORS
Ites ”rm;g-”' it t‘r::: ]Units Sub-Totel € 6 3 A [Overbead |JUalTty [Prorate | Total T;‘::rﬂnenosnt
Curye er &go{ Years .
Enclosure Replacement 70,500 RS 11.45 $/HR 807,225 834 1ats 1.2v8 }1.058 12/18 676,400 27.%
Bnclosure Washong 179,730 RS 1145 $/m {1 2,957,909 B3 1.k 1,278 ]1.058 2,565,200 135,00
Prefilter Replacement 21,000 RS 1145 $/m |l 240,450 .83 ji.ia 1.278 ]1.058 392,100 12.08
Alignrent Checka 24,960 HES .45 $/lt 285,800 836" | 1.1 1.278 |1.058 259,000 14,3
NOTES: 1., Avurege erclosure reglucement ai 18th year.
2. 3insed veskly, wvashe¢ annuslly. PAGE TOTAL
3. Replaced at five yeer intervals. )
L. Alignuent checked anoually. ces TOTAL $3,922,700 136,52




PRODUCTION RATE ____250,000 PER YRAR

P OM320 TITLE __ SCHEDULED MATNTENANCE ELEMENT ___LADOR
FACTORS
Itea per T ™ Gt Illnits sa-total e h Toverend ] Total e ettostat
' rye
1 Enclofure Replacement 705,000 | HR 11,45 ls/m 8,072,250 83 118 1278 |1.058 [12/18 6,763,600 271.05
2 Enclosure Washing 1,797,300 | R 11.45 /= § 20,579,000 834 1.4 1.278 }1.058 25,851,000 103,41
3 Prefilter Replacerent 210,000 | m nbs B/ 2,40k, 500 .83k ik 1128 f1.088 3,520,570 12,78
s Alignent Checks 249,600 | I | 11.85 /m | 2,858,000 834 1us [1.278  Ja.058 3,550,200 .36
-
QD
w
NOTES: 1. xverage enclosure replacement at 1Bth year. PAGE TOTAL
2. Rinsed veekly, washed annually.
2. Replaced at five year intervala. €8S TOTAL $39,225,300 £156.90

« Aligment checked anmmually.
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1,000,000 FER YEAR

PRODUCTION RATE
os o, 0 Timy _ SCHEUED MumEa ELowENT __ Laxe
Iten . Q. qu ot L Sub-Tota) FACTORS Total Total
par 30 yra. Cost s m YY) per Helfostat
1 Enclssure Replacement 2,820,000 { HR 10 ’Vmﬂ 2,289,000 | B3 b 11,278 1a.0=8 27.054,51 “ 2125 ‘
2 Enclosure Washing 7,189,200 | m L_45 $/mm | 82,316,300 .83 1k {1278 {1,058 1234 2
3 Profilter Replacement 840,000 [mr uss  Yam | 9,618,000 83 J1us |12 108 12,082,000 12,08
4 Aligopent Checks 998,400 R 1LAS $/ } 11,481,700 834 1k (1218 [1.058 14,3€0,500 16,3
HOTES: 1. Average enclosare replacerent at 18tk year.
2. Rinsed veekly, vashed annumlly
3. Replaced at five year intervals,
b, $156,903,000 $156.90

Alignment checksd sanually.
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PRODUCTION RATE _25,000 PER YRAR

CBS W0, ___ G0 TITLE ___COREECYIVE NADWIEMARCE ELEXENT ____LABOR
. Units Unit Sud-Total FACTORS Total
Iten per 3 'yra Pl l“"'“ Total
. fostat
. GaA head e per Hello
Heliostat Comtroller Repair 16,250 |=ms ] uds 3/m 186,060 B3 Jruk J1.278 ) 1,058 213,735 9.35
Drive Unit Repair 15,930 I RS § 11.45 ‘ B/ 182,400 .83 1.1 {1.2718 1.058 223,125 9.17
Alr Supply Repair 16,667 | ms 11.4% R/ 190,840 .83% 1.114 1.278 1.058 239,740 3.5%
" [ TeaSchedulad y :
o: 720 s § 1.kS /iR 8,250 .83 .08 |1.278 1.058 10,365 O
1“5"',"]“"' ‘l"“‘; dl : 720 |wes | 1.as /im 8,250 83 |iaw |azm ] 1.0s8 10,365 A1
Beliostat Controller Repair 25,000 1 EA 15.00 BA 1,875,000 834 - - ks 1,553,759 £2.55
- \ -
=
p—
NOTES: 1. Field crev and repair depot labar.
2. Vendor repair cost. PAGE TOTAL
ces TOTAL  $2,287,100 $31.8




90l

PRODUCTION RATE _ 250,000 PPR YRAR

c8s MO. o320 TTLE CCRRECTIVE MAINTERANGE ELEMENT LABOR
Qty. Units Unit Sub-Total FACTORS Total
It per 30 yra. Cost Units TEarnIng] ¢ ¢ A lOverhead | 0311 3 Total per Heliostat
Curye er n';{ Years :

1 Heliostat Controller Repair 162,500 | m 14 (4w § 1,860,600 B3 ik azm8 |r.0s8 2,237,350 9.35
1 Drive Unit Repair 159,300 R 13.45 $/m 1,824,000 834 1,124 1.278 1.058 2,291,350 9.17
1 Air Sapply Repair 166,670 | 1 145 i$hm 1,908,400 83 laaw 11,218 1,08 2,297,400 259
1 foa-Sebeduled . 720 | m | nas | 82,500 8% liny [ fi.ose 103,€50 k)

[~ noo-scheduled ,
1 Reflector Replacement 7,200 | ® 0.4 |s/Hr 82,500 834 | 1% | 1278 {1.058 103,€50 KDY
2 Heliostat Controller Repair 250,000 | EA 75400  $/EA 13,750,000 .83k - - - 15,447,500 £z,5%

NOTES: ). Pield crev and repair depot lador.
2. Vendor repair cost. PAGE TOTAL

€8S TOTAL ¢22,870,9% $31.48
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PRODUCTION RATE 1,000,000 PER YRAR

caS MO, 329 TITLE COREECTIVE MAINTENANCR ELEMENT LABOR
Iten oty.  |units] unie [ Sub-Total FACTORS Tota) Total
per 30 yrs. Cost  [Units 1 G & A |Overhead 798 Frord per Helfostat
1 Hellostat Controller 650,000 | HR 1.bs $/1IR 7,442,500 834 1.1 11.278 J1.058 9,349,329 .38
1 Dcive Unit Repair 637.200 | m® .45 Jeser B 7,296,000 .83k 1.1h ji1.278 11,058 9,165,200 9.17
X Air Supply Repeir 666,700 | MR 11,45 e 8 7,633,700 .83 1008 lyemm  {h.os8 9,583,5% 2:93
|
1 | Fam-Scheduled 28,800 [ [ nis b 329,800 83 [ias |12 |1.058 414,300 K5y
“acn-Scheduled
1 LS rzctor Sealzcencat . 28,800 |w_ Fu.bs  l¢/mY 32980 8% fiak fi.278 {1.058 b1k,2c0 5L
2 Helioatat Cont-oller Repair 1,000,000 EA 75.00 S /EA 75,000,000 834 - - - £€2,550,55C €z.55
NOTES : 1. Pield crewv and repair depot labdor.
" 2. vemior repeir cost. PAGE TOTAL
€8S TOTAL $91,482,670 §71.43
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DETAILED COST ESTIMATES

FOR
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This Appendix contains detail cost estimating worksheets.
These data are summarized in Section 5.2 of D277-10105-3,
Volume III, "Cost Estimate".
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PRODUCTION 2200 IELIOSTATS

Lk10

NATERTAL AXD TOOLIVG

€ps TOTAL

€8s Ko, Tine __ REFLICTR ELEMERT
Ites ® Qty.  [unfts] - Unit Sub-Tota) FACTORS Tota) Total
Cost Unfts [Cearntng 6 & A lOverhoad ‘"H m_“l per Heliostat
FATESLAL
Ring - Tuding ho8,200 | »o 1.450 Is$/FT 697,500 697.520 as.%
Hudb - Casting 2,500 BA 78.50 ls/u 196,500 196,506 78.59
Tees - Casting 2,50 |ma | 30000 fs/ea | 750,000 750,000 320.%
Jetalized Polyester 2,558,000 | FT° 0as /el 383,800 183,8% 15,55
Reflective Patch 950 [ .21 F/ﬂ‘ 200 3s] .28
Adhesive 500,000 FT 028 §/re 14,000 1,7 5.£9
Adbesive 250,000 | ¥ - 'Y 15,000 15,900 6.0
Trensportation 750,600 | 1B 02 [As 15,000 15,009 6.9
PATERIAL SUBTOTAL (2,072,0m) (Be.LE)
Tooling - Off Eite 2,000 M 25,00 J$/im 50,000 25,000 25,00¢ 10.£7
Tool ¥tl - Off Site 2,000 | 4,00 lt/un 8,000 4,000 4,000 1.62
2o0ling - On SEte - Buy 65,000 40,000 25,000 10,9
Tooling - On Slte - Pad 10,000 | Im 25.00 R/ | 250,000 200,000 50,900 23.%
Tool Ktl - On Site - Pod 10,000 | 1R k.00 WK/mrf bo,000 30,000 10,000 4.9%
TOOLING SUBTOTAL . (114,250) (45.6)
NOTES: . 3. Tuol materiel bosed on Lool fab hours. PAGE. TOTAL $2,186,000 0.8

£-50101-£L20



Lt

css w0, MO TIme MEFLECIOR apor A2
1t Qty.  Junits uc:n intts Sud-Total FACTORS — Total Total ostat
3t Helios
Curye A head e . per
X er )
O¥7 - SITE KFG A
-Aing 8,82 |m 25.00 [$m 220,800 21 gufkLuD u{n 46,400 18.%6
Spoke (1) 1,030 | m 25.00 |4/ 23,730 .21 INfELUD J D 5,400 2.16
Ssokes (2) 2,000 Im .00 $1,500 22 IxkLupsy 10,800 1,52
Reflective Film Assy 11,k00 ® 25.00 |$/@ 265,000 21 I18fFLUDHD 59,859 ﬂ 23.6-
O7F - SITE SUBTOTAL (122,450) !l (8.38;
0J - SITB ¥¥G '
Reflector Aesy 25,500 | R 9.45  [$/mm 241,000 2 1.138 | 1.330 | 1.066 81,652 2.
Store and Handling 8,000 R 9.4 R/IR 75,600 21 1.138 { 1.330 1.066 «5,6% 1%.25
Pinnl Assy 16,000 ur o5 B/im 151,200 .21 1,138 | 1,330 | 1.066 $1,2790 27.5%
oL - SITS SUPTVTAL {158,452) (62.81)
NOTES: Labor hours are lst wnit bours. . -
Learuing curve factor is the average unit bours related to the first uait.. ., PAGE TOTAL  $280,900 $112.39
o i TRy c8s TOTAL  $2,466,97 90€.67




4§}

cas xo. Miza IRIVE WCR a.aET KATERTAL AND LABOR
qty. Unft Sub-Tetal ' FCTORS Total
It Cost 1 Total per Heliostat
YY) ,
Gi=bal/Actuator Assy 2,500 60.00 B/ma 1,600,000 1,600,060 €h%. 4%
FATERIAL SUSTORAL (1,60%,00) (€h2.%2)
Stare and Handling 1,950 9.8 |3/ | 18,430 2 1.138 [1.330 ] 1.006 6,%59 2.5
Pinal Assy 8,900 9.3 8,100 2 1.338 1.3 1.066 23,500 11.43
LABOR SUBTORAL | ' {W,7359) (12.9)
ROTES: '

PAGE TOTAL
ces TOTAL

$1,634,750 $653.90




el

cos w0, 1630 TITLE_ CGNTROL AXD INSTRUMENTATIGN ELOENT
' Qty. |uates] umie Sub-Total FACTORS Total
Iten : Cost  [Units T oA [orerven [FRrTY Jrreav | Total per Helfostat
{ELICSTAT CONTROLLER .
Gubcontract 2,500 EA 455.00 P"“ 1,137,500 1,137,5% 155,93
b3 Transportation 75,000 - | 1B 0.14 /LB 10,500 10,599 k.22
FATERIAL TVZAL 1,1&8..0» (453.2%)
2 PITAL ASSY LABOA 1,400 9.5 13,230 20 118 (1336 | 1.086 5,500 1.85
—
NOTES: 1. Acamed 1500 miles, - :
2. Instsll cootraller in heldostat. PAGE TOTAL
c6S TOTAL $1,152,500 $L€1.00

e
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G w, Mo TrTLe __ FODATIOR AXD AITR O
Iten Qty.  funtes] etk Sub-Total Totad
FORDATION - Piling Concreta 2,500 A .00 h& l 3,250,000 l 1,250,000 Sl
3
HoTes: PAGE TOTAL
€8S TOTAL §1,£59,000 $590.02




GLL

PRODUCTION —~—2300 FELIOSTATS
c8s M. 4452 TINE SUPRORY STRUCTURR ELDENT NATERIAL
tten v, [untes] it l; - Sub-Total FACTORS Tota)
. Cost  Units T A Toveriecs Eﬂr‘ ota
; S
Tish 2,350,000 |LB 28  J$/un ] 658,000 ‘ 658,020
. Bing Support 206,700 _}re A2 $frr ] 878,500 876,57
Stenchicn Pipe '+ L2500 |Fr 3.00 $/rr 123,750 122,750
Pedestal Pipe 41,350 |rr 6.05 $/rr] 230,150 250,150
Stunzhion Plate 14,300 {1B 0.30 $/LB &,300 4,300
Hzteh - Accesa 80,800 (LB 0.29 $ ] 23,500 23,400
Hotch - Handle 5,000 |rr 0.18 g[% 900 900
Hateh 650 [rr° | 1.25 8/ 800 8%
Hatch Plange - Inside 30,200 | LB 0.32 $/18 9,700 9,700
__ Padestal 2,625 7 0.10 4/ 300 2]
Hnteh Soal 25,250 | ¥r 0.20 s/l 5,250 5,250
Fiberglas 23,600 |7 | o.78 gyl 18,500 18,400
Pricer 19,000 |GAL 7.75 $/on 77,500 71,50 n.»
¥hite Paint 1,000 lcaL { 10.75 $/cull 107,500 107,500 43.%
Stus 1,000 | 2A 0.013  [4/2A 150 150 .95
Hateh Toggle Clasp 15,000 |EA 0.95 $/EA 9,500 9,500 1.0
Concentri¢ Reduger 2,600 {za '} 9.00 $/8A 23,400 23,400 9.26
Jareon Elarmp 2,600 | sA 4,50 $/EA 11,700 11,700 a.€2
Rivets 115,000 | EA 0.01 &4/EA 1,150 1,159 92.L€
Cap Screws 7,900 | EA 0.027 $/EA 200 200 C.U6
Wing Nut 10,500 | EA 0.013 $/EA 150 150 ¢. %
Lock lut 5,200 | BA 0.005 {/EA Feg lNeg Neg
NOTES: '
PACE TOTAL  ¢2,204,700 4681.86
cos TOTAL




9Lt

ces Mo, M)

TINE SUPFOR? SIRUCTIRE

ELERENT __FATERIAL
Oty. fuates]  Unmit Sub-Total FACTORS

It Cast L" < et Totad ver tattostat
A pur ostaf

Alr Susply System 2,550 | BA 125.00 14, 18,750 318,750 127.5%

Katzh Flange = Outside 75,000 | LB a.32 1§/ 24,000 %00 $.60

Transportation 3,250,000 | 1B 0.0 1$/iBf 43,500 45,500 12.2%

FATERIAL SUBTOTAL (2,59%,252) (1,627.16)

g

PAGE TOTAL
€8s TOTAL

$368,250 $155.30




Lit

PRODUCTION -0 WLIOSTATE

€8s 0, a3 TImg . SUPPOST STRUCTURR eLaexy 000

FACTORS
Item Qty. Un{ts chit imtts Sudb-Tetal ; Total Total

: FOVIT G 4 A [overnesd oo per Nelfostat
Tooling - Off Site . 2,000 HR 25.00 { &/m 50,000 30,000 | 20,000 H 8.%5
Tool Ktl ~ Off Site . 2,000 HR 4.00 é/m 8,000 4,000 § 00 169
Tooling - On Site - Pab 20,000 | IR 25.00_| ¢/imf 500,000 300,000 200,00 6.9
Tooling - On Site - Buy 1,870,000 1,870,000 1,769,06 175,79 8.7
Tool ¥tl - Cn Site 20,000 IR 4,00 | $/mt 80,000 45,000 83,050 16.7,
NOTES:  gool material based on tool fab houre. PAGE TOTAL $434,000 175,69
cos TOTAL

Y




siLL

PROUCTION
Y ... S

lien

¥ateh Piaage = Outdide

Tot)
1 per Helfostat

17.j8

Jotah = Rorep

Btanehiens

Ndostal Assy

innge

Pedestal Plate

Ssncentrie Redusar

lateh Plange = Inaide ™

Kateh Assy 3,098 s ] 1550 ll.a ;Y L300 (K.Y
M ﬂ > L JLM 4L J— “m “.‘

Hateh Handle ,,b.’ R 190 ‘/ll “'m 1 13 “,5’49 7.0%

liateh ea) 1,509 R F M0 ’[ll 7,700 L 19 ‘I.ﬁ hﬁ ‘
S RITTVTEL TV Lt Lz L papo  le/ig) "+ L., 123,

Resention Seal 8, " moe | §/in 51,450 M 18,00 b, 38
| Deurlar a0 {m | sao Henel v 8 Lt L
el lADGE 2 TRAASA) R2A). —a Jl_ [Babo.  Lalal 121380 - IR 1111

8. learsing ourve foster Lo B average wsit heurs related 10 tiw first wmis.

¢0s TOTAL
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PRODUCTION 2500 HELIOSTATS
- OF 8IIX Mo
cs Ko, __ es3 TITLE ___ SUPFCAT STRUCTURE ELEMENT __ LAPR I K
Item Qty. Units Unit Sub-Total FACTORS Total Total
Cost Units TR G & A merMadm T r; per Helfostat
Dish 12,660 |Im 9.45 $/m 119,650, .21 1.138  }1.330 1.U66 40,505 .
Aing Support 12,070 HR 9.45 $/1m 11b,000 .21 1.138 1,330 1 1,066 26,652 (X1
Fainting 15,00 | R 9.45 $/im 141,750 .21 1.128 _ [1.330 1,066 48,07 ]i 14,21
Ring/Stanchian Assy 12,1 | m 9,45 /i 114,800 .21 1.138  {1.330 1.066 38,90 15.5%
Dish/Ring Assy 5,075 | m 9.hs $/1m 335,200 .21 1.138  [1.220 1.46 112,69, Le,La
Pedestal Assy 8,000 |m 9.45 $/im 75,600 .21 1.138  |1.320 1.066 25,6, 13.45
Stores and Hindling 12,000 | HR 9.45 $/m 113,400 .21 1.138  [1.330 1,066 38,4m0 15.27
Final Assy 31,000 1R 9,45 $/i 293,000 .21 1.138 1.330 1.066 99,259 32,70
NOTES: 1. Labor hours are lst unit hours. PAGE TOTAL  $ub2,900 $177.17
2, learalng cucve factor fa the average unit hours rclated to the firat unit, !
ces 1orAL  $3,772,650 $1.309.9




174

ELOMENT _ MATERIAL, JOCLING ARD JABOR

Ay

XY) o per Melinstat
PATERIAL
Wcatherized Polyester 1,726,000 | r2* 604,10 FIEW
TOULING
Tooling - On Bite = Pab 10,000 | W 200,007 59,000 ﬂ 0.7
2001 Kl 10,00¢ | 20,003 20,000 H 2.05
TOOLING SUBTOTAL (0,00) § (8.%)
0% SITE ¥7G F
Enclosure 23,530 | B 945 B/m 222,500 21 1.1238 | 1,330 | 1.066 5,800 .15
Store & Handling 9,500 | 8 945 P/m 89,600 21 | 1.138 | 1.330 | 1.066 30,400 2.7
Pioal Asay 12,500 | m 945 B/ 118,100 .21 1138 | 1.330 | 1.066 50,020 16.%
| 24208 surroral, ‘ (145,800) (58.32)
NOTES:
PRGE TOTAL
(8$ TOTAL $819,900 1 $341.96




Let

2500 HELIOBTATS

PRODUCTION
c8S NO. - Ll€o TITLE FIELD ASSY AND CHECKOUT ELDIENT LABOR AND BQUIPNEIY
Iten Qty.  [untes] Unit Sub-Tota) FACTORS Total Total
Cost  [units E;rfna e s A Tovernesd a PTG per Hellostat
Site Installetion 115,000 |m 1.4 B/m 1,316,800 .21 1114 | 1.278 |1.0%8 373,62 152,33
Chratkout 4,000 |mR 11.45 3/'|m 45,800 .21 1.k | 1278 {1.058 13,100 6,23
LADOR SUBTOTAL (328,999) (155.56)
EqUIrvEnT - 4
Tooiing - Fab 6,000. | m 25.00 PB/m 150,000 100,007 0,0 25.%
Sguip - -Buy \ 2 | SETS 50,000 $ 80,000 20,0558 30,00 AR,22
Tool Ktl 6,000 | 5,00 Bb/m 24,000 15,005 9,050 3.60
(82,70) (25,60)
N\
"\
\
. le 1 material 1s based on tool fab. hours.
NOTES: To0l xmateris o s PAGE TOTAL
cBs TOTAL $477,900 $191.26



ecl

PRODUCTION 2200 HELICSTATE

€8s NO. W0 TITLE IISI0N AND ENGINEERING: ELENENT LABCR

Iten o fuates] et th‘lts Sub-Total FACTORS Total Tota)

| Curve 68A erhead Ivears per Helfostat
FACTORY LIAISON 5,000 IR 25.0 Im 25,000 INELUDE(D 125,00 $9.73
FISLD LIAISON s, 00 |m [ 25.0 fam [ 125,000 INFLUDED u5,00 5.0
I
NOTES:
PAGE TOTAL

CBS TOTAL $250,000 $192.00
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PRODUCTTON 2500 HELICSTATS
£8s X0, L3368 me PROGRAN NAMRGENMERY ELEMENT LABOR & TRAVEL
Iten Qty. |units] untt Sub-Total FACTORS Total Total
| Cost  |Units Eﬁﬂ'ﬁi 6 8 A |Overhead [Juall !&-LI: per Helfostat
Prograr Mansgee 2,750 (] H
Proxram Contrsl Supervisor 2,750 | m I]
unzinear 2,000 H
Secretary 2,750 HR
SUEVTAL 1 10,250 R k.00 |$/ir 410,000 1ulcLud D 12,79 164,93
1
M-
Travel 2 lIretpr § 260.00  b/rry), 6,240 1,428 8,9% 2,55
For Dien 120 E';EE 54.00 B /pay 6,480 1.428 9,27 1.68
NOTES: ynys 15 adied to collect progrom masagesmnt cost. PAGE TOTAL
{428,100 171,24

€8S TOTAL




1 74 |

—DR LIS

cas 0, 2 TNg  SHOCMEY FORIYIN) ST, BN, aown . HIR AD Swinam
Wy,  [inisa] Untd Bub-Tota! FICTORS Totat
lte 7 Cost 148 YY) L por fiel{ostat
Afseadly Bldg $,000,600 £
Sise Praparation, ete, _300,000 5 :
Al 150,000 «  § 10,
Venielea 3 [w 30,000 l - 38,0¢
Fork Lif\s 3 A ﬁlﬁ |
|
|
L I R
NOTESS pAGE TOTAL



d

6zl

PRODUCTION 2300 HELICOTATS
CHECKOUT LAROR
€8s N0, L8so TITLE _FLANT STARTUP AMD ELEMENT
FACTORS ]
Item Qty. Unfts "c::: 1ts Sub-Total - Total Yx‘mmmt
Eg_.w G 8 A [overhead
1 e
Alfgnzent and Sean 7,500 ER B85 | ¢ 100,900 2 |1.097 jr2am 1.052 30,270 12.32
1 I
O, I oubsysien
Pever Up end Deconstrate 7,500 I MR 23,55 1s4m) 100,900 o BV 2 W51 1.052 30,300 F 12.13
NOTES: ). Zote) hours based on first unit. PAGE TOTAL
2. aversge value of 2500 units on 853 learning curve.
€8S TOTAL 460,600 b 26



APPENDIX C

DETAILED COST ESTIMATES
FOR
PRODUCING 25,000 HELIOSTATS PER YEAR
WITH
INSTALLATION AT WIDELY DISPERSED SITES

126



LY

This appendix contains detail cost estimating work-
sheets. These data are summarized in Section 5.3 of
D277-10105-3, Volume III, Cost Estimates.

These data define cost for producing heliostats at a
rate of 25,000 per year with assembly and installation
plus 30 year maintenance at widely dispersed locations
in the Southwestern United States. The differences
between these data and the data in Appendix A are dis-
cussed in Section 5.3 of D277-10105-3, Volume III,
Cost Estimates.

127
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/

PRODUCTION MTE MR NA A
YR - TIng ANMINLD.

et fuetes]  ueie Sub-Tota) FACTORS Tota)
fon por yoor Cost  Naits S8 A [verhest Teta) per Kediostat
 |_psterie) sudtetal
Ioslisg A
_fosling - off eite 300 1w | 6500 |g/wed 87,00 ) Fo Y
 ___raiing Ftl « off sive 380 Hr 8,00 I d 13,98 % | by .32
T99ling - OB 5i% Buy 65,000 , 9,499 98
| feclise-ensiteren R ab6r L | 500 iehe) 101,179 146,560 5.86
oot ¥atl = on gite Fab vt Loy 4,00 {pie.d 08,508 £3,b50 i
et SSREED SR (197,774) {7.31)
[
MTES: 1, ALl gesetls ideaticsh to Appendtu A, - oG m“; T 15,002,3% €20.09

8. N0 sets of assesdly %0018 are mIved t0 Bev #ites e altervate yoars
% 8 688 of 1/} of wod

Osdeulation = mmﬁm‘ O.z:mi)(x/g)(agﬂ [1:36) = Zotal por yeur €8s TOTAL
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PRODUCTION RATE _25,000 per Year

cBS 0. 10 TITLE __Reflective Unit ELEMENT _Li~nufecturing Labor .
Item aty.  [untes]  umit Sub-Total FACTORS Total Total
per year Cost  [Units Tﬁﬁiﬁ 6 3 A [overnead [T TPEorE per Heliostat
(22 3ite Subtztel ‘l {453,300) ﬂ 18,13}
T Zite MTg
Raflaator Azsy 40,000 Hr 9,45 Hr| 378,000 - 917 1,138 | 1.330 | 1.066 $59,260 22.31
Stora & andlieg 12,000 9.45 1Yi 113,500 .91 1.138 | 1.330 | 1.066 267,782 ___&n
Finel Azsy 25,000 wf 9.5 $/mr] 236,250 97 | 1238 | 1.330 | 1.066 349,550 12.08
Cn Site Cubtctal (1,076,599) (b3.0€)
WOTES: 1. ALl detatls idestical :a Ap;euu ' y A o PAGE TOTAL 1,529,890 61.19
2. lasraiag curwe factar (.91T) assumes 1/2 of ix A fector (. dus to Dev
crows vhea assy sites are dispersed rather tdan cootizuous assy at one site. c8S TOTAL 17,032,190 681.28



otl

PRODUCTION RATE __25,000 per Year

cas w0, W20

TITLE ___Drive Unit

ELOENT Katerial and Laber

0ty.  |unitsf umtt ¥ Sub-Tetal FACTORS Total
Tten per year Cost Unies i =T Total per Hellostat
Corve "] 6 8 A Joverhead N .
¥aterial Subtotal (11,%00,000) ‘ﬂ (4%6.00)
Store and Fandling 20C0 Hr 9.45 $/1 18,900 917 1.138 § 1.330 ] 1.066 27,965 1.12
inal Assy 15,000 Hr 9.4S $/x= 141,750 917 1.138 1.330 1.066 209,740 8.30
Lebor Subtotal (237,799} (9.51)
NOTES: 1. Purghassd equigment identisal to Appendix A. PAGE TOTAL
2. Llearping Curve Tactor (.917) assumes 1/2 of Appenmiix A factor (.B834) due to
Bav crews when &8sy sites are dispersed ratber tima contimicus aisy at one site. CBS TOTAL

11,637,700 465.51




PRODUCTION gkr: 25,000 FER YEAR

£BS ND. _b430 TITLE _CONTROL & INSTRUMERTATION ELEMENT _MATERTAL & LABOR
Itea ~Qty.  luaits)  unit Sub-Total FACTORS Total Total
r Cost Units [Prorate | Heliostat
e 5l UM ) 3B =
YATZ2IAL SUETOTAL {7,587,000) (303.48)
SIRAL ASS g 2000 = lHe 9.5 &/ 18,900 N7 1138 11,330 F 1,066 (27.930) aa2)

Let

NOTES: 1. Purchased ejuipzent identical to Appendix A.

PAGE TOTAL
2. Lesrning curve faczor (.917) assumes 1/2 cf Appendix A facter (.835) due to pew
crews vhen assy sises are dispersed rather than contirmuous sasy at one site. c8s TOTAL 7,614,930 304.60




2el

PROCUCTION RATE 82000 per. Year

cas xo, __Luko TITLE _IOUNPATION 4D STTR ELEMENT _XATERIAL
Itan L L Sub-Total FACTORS
per yaar Cost fts
CAA

I

WTES: 1. .Phw pesmat greater thas Appendix A dws to aoving squigmsnt te msv sites yeurly PAGE TOTAL

as A 8,800,000 352.00



gel

PRODUCTION RATE _23,0C0 FZR YEAR

CBS NO. __ b5 ' TITLE _HELIOSTAT SUPFORT STRUCTURE ELENENY _ FATERIAL & TOOLING
It - Qty.  |unfes] umit- Sub-Tetal FACTORS Tota} Total
per yesr Cost Units Eﬂa 68A mermw ra per Heliostat
YATZPIAL ﬂ
1. [ Total froz Azpendix A - 23,662,650 ’I o€ 5 ‘
3.§ A4 Lish Trensportstion 25,000 | EA 10.00  |$/eA 250,000 _ 250,000 18,98
FATERIAL SURTOTAL : 23,912,650 (0%6.51)
Zzoling - off cite 3480 Hr 25.00 $/0r 87,000 cluded 30 23120 Al
I33licg wel - off site 3480 e 4,00 $/ 13,920 30 [N 1
Zo=ling - c£f site - Buy 1 EA 11,870,000 $ 1,870,000 30 62,333 2,60
2.] 7oolirg -"on sits Fab 55,99 | ur N 25.00 1,399,650 30 524,082 PR
2. ] 1955 =%1 - on site Ped 55,994 | wr 4.00 223,976 30 83,020 2, 3%
TOGLINS _SURTOTAL (675,100} (26 0F)
ZACLLIT! - or? rite
2I¢ for Lish Fab 25,000 |F=2 50 $/F0 1,250,000 30 41,650 1.67
NOTES: 1. All details icentical to Appendix A PAGE TOTAL 2,628,600  985.1b
2, Tvo sets of aasy tooling are moved to new sites on slternate years at & cost of
1/3 of producing nev tools. CBS TOTAL
Calculation = [(subtotal)(2) + (sudbtetal)(1/3)(28)] [1/30] = total per year

3. L8 Disbes per Flatcar @ 350 miles ($5E0 per flatear)
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PRODUCTION RATE __23,000 FER YEAR

cas . M1 TITLE __FE.JOSTAT SUPFORT STRUCTURE ELEVENT _FARUFACTURING LABOR
Qty. Units] Unit Sub-Total FACTORS Total
e per yaar Cost  funts o Total per Mliostat
IF7-C1T3 LADGR .
1.1 Totsl frox Appendix A T Br 23.00 |k ~Jocidded b Y
2.] ish Pabrication 16,000 R 9.8 1$/Rr 152,800 XX 1.138 1 1,330 ] 1.086
Lish - cut i tvo pieces 2000 Re 25,00 /] A3 1.138 1,330 ] 1,066
Lish - hanilirs for transport 1000 | Be N 25,00 13/ 5,000 N 8% 22381 21,3301 1066
T
I
0F7-SIT5 LASOR SUBTOTAL {1,805, $9.83)
Cl-SITT 1A3CR
3. %otal froe Appendix A 120,000 Hr 9.8 2,1% 000 7} 13381 13301 2,066 26T B0 FIRTY
lass Lisk Fod ~16,000 Hr 9.85 | s/ -1%51,200 83 1.138] 1.330] 1.066 -203,455 -8.1%
A22 veld Dizh halves 2200 R 9.43 &/ 13,500 K 1.138 1.330 | 1.066 27,960 1.12
|_Add Dish handling 1000 | Hr 945 13 Q50 N 1381 31,3301 3, 11,96 S5
2:1=-SIT2 LABUR SURTOZAL q 1,516,285} {€0.€5)
NOTES: 1. ALl details fdexicsl to Appendix A PAGE TOTAL (3,011,688) 120.48
2. The off site dish fabrication is at the lower labcr rate because the capital investasnt in
teoling and building is coated separately rather than included in overbtesd. £8S TOTAL (27,598,635) (2205.62)

3. Identical to A)mBfix A except learning ourve factor increased due $0 Dev crevs when assy
sites are d1spensed retdar than continuous assy = ooe site.



GEL

1.
2.

PRODUCTION RATE _25,000 FER YEAR

cBS WD, M52

ecause tooling and facility (s estirated separmtely.

4, #Soxe 33 Appendix A except sdd 2000 br (1 man) for bandling saipping baxes amd change
Searning curve factor to 917 bscamse of new crevs at dispersed sites.

HELIOSTAT PROTECTIVE ENCLOSURE ELEMENT __ MATERIAL, TOOLIRG, & LABOR
Iten Qty.  funits] unit Sub-Total FACTORS Total Total
per year Cost Units [Learning 6 & A |Overhead Jqualt Ta per Heliostat

FATZRIAL

Weatharized Polyester 1683900d er? ] 330 (e s5,%e5,000 5,425,000 27.00

Pacraging Eozes 500 EA 400 $/BA 200,000 200,000 8.0

Zraasportation 25,000 | EA 20.00 | $/EA 500,000 500,000 20.0
NATERIAL SURTOTAL (6,125,000) (245.00)
TOOLING

Tooline - off site Pad 9630 | dr 25.00 2h0,750 inclpded 30 8,025 32

Tool ztl - off site %30 | ar 4,00 38,520 30 1,284 208
2L SUETOTAL (9,399) (.31)
FACLLITY

zidg far stermcforn 20,000 nz 50 s./n‘F 1,000,000 39 {33,300) (1.23)
FTLSITE LAZR 22,000 | Hr 9.45 | $/mr 207,900 .83 1.138 ] 1.330 | 1.068 279,750 11.12
~u-IITZ LASCR )

Store 4 Haniling 14,000 Hr 9.45 | $/ur 132,300 917 1.138 1.330 1.066 195,700 7.83

Final Acsy 20,000 { Mr 9.55 t&/wr 189,000 2917 1} 11381 1.330 § 1.066 279,600 11.19

§ -azom suzoomar (755,050) (30.21}
NOTES: 1, Ifentical to Appendiz A PAGE TOTAL
2. Ydceraions 2.5 £t x 3 ft x 36 ft; $400/Box; Use 50 times = 500 Boxes/year
€8S TOTAL 6,922,659 ne.n
3. 1£,7%0 hogrs therzmoforz plus 6,000 h- packaging & bandling. Use lover overhesd
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}
1.

PRODUCTION RATE 23,000 PX YEAR

potmtial overlap of Lime tebtween site installatioms.

cas 0. __Luéd TITLE _PIELD ASSY & ZHECXOUT ELDWENT _JABR & RQUIDERY
otr.  [uafts] unit Sub-Total FACTORS Total
lum per paar Cost llhlls’ Th Total per Hellostat
I1% Installsticn 120,000 | br 1A 14w ] 1,378,000 2007 |k | 278 | 2,058 2,897,830 B9
Cheskout 3250 | me 1.05 | $/er 48,660 TAT L0 | 1.278 | 1.058
2 SUNTIZAL 1, 965,030). (78.53)
PR o]

}_Sooling - Fep 20000 1 e ¥ 25,00 lsfir)  €00.000 ~ipclhded 20,000 189
Toolinz o Buy 12 jseta) 233,000 /8¢ 000 30 14,000 R
zool Faterzal 24,000 | @ 800 [$/mr 000 30 2200 a2

THLING SUZTURAL (37,200) {1.59)
NOTES: 1. lame &5 Appendix. A except change Learning Curve Pazter to .917 because
o mwl -'8: at alpnufd si®es. ar PAGE TOTAL
2. Zuil8 «ad Purchase 12 sets (lnstead of 6 as in Appendix Al to acccmmodate css TOTAL 2,002,230 80.09
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PRODUCTION RATE

cas No. 27

25,000 PE3 YEAR

TITLE _DESIGH AID ESINEZRING

ELEMENT _LABOR

Iten aty. |unies| Unit Seb-Total FACTORS Yotal Tl stat
Cost Units earn F)§43 ra per

per year Curve o] 68 A [overhead iR, Y [vars
1. | ooy inze 8000 Br 25.00 1/l 200,000 200 8.00
2. FTLo LIAIZCH 4,000 25.00 $/ur 100,000 _ 100,000 | W

i

KOTES: 1. Pour times Appendix A because of starting new assy plant each year PAGE TOTAL

2. Two tires Appendix A because of new crews at dispersed sites. 300,000 12.00

cas TOTAL




8tl

1.

2

PRODUCTION RATE __25,000 PR YSAR
CBS X0, u81> TITLE _TEMPORARY PACILITIES, EQUISMENT, RIC. - ELENENT _ TOOLING
. luntes] First Sud-Tozal FACTORS Rsidual Total
Itom 201 q}? year unit  |iat Yedue Total
: Cost b Erve ] 6 3 A [overhead pactor [ors per Hellostat
AczezSly Buildinze 30 EA 6,900,000 207,000,000 .90 .25 30 1,552,500 €2.10
Site Prep, etc 30 EA 1,300,000 $ 39,000, 000 .90 .25 30 22,500 11.70
M 30 EA 630,000] $/3a] 18,900,000 .30 - 30 180,200 7.5€
Faint & Sen2tlast facility 1 BA 1,000,000] $. 1,00Q,000 .- == 30 ATT.I52 15.11
Autonate? handlinz squipment 1 EA 500,000] $/eA 00C, 000 - == 30 188,675 1.5
veticler & 10,0008 ¢ _ Bc,0%0 - 30/5 480,000 29,20
Torxlifts A BA 34,000 — 3015 64,000 2.5
-
MOTES: 1, 165,070 sg. £t; 13,900 sq. ft retained for maintenance, 120,000 sq. Tt PASE TOTAL
20l o leased for 29 mars,
2. 7Tvo seta of fucility are bullt uﬂ then moved to bew sites ob altermate years at a cost €8S TOTAL 2,955,625 125.79

of /3 of ballding mev faeillitd
Caloulation = [(sudtotal){2) « (mt-l)(llsl(aﬂfx/w]
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PRODUCTION RATE _25,000 PER YEAR

¢BS k0. _k8g20

TITLE _FLANT STARTUP AID CHECFOUT

ELEMERT _LABOR

Iten Qty.  [umits] unit Sub-Total FACTORS Total Total
r Cost Units [Cearning T 1{ostat
per yea Comve "2] 68 A fovernead [T211Ly TTroTATE per Hello

ALAFRADY L SOAT €384 |3 13.45 §/m 85,865 97 1.097 1.2k 1.052 112,770 4,52
23ilecsor Subsysten 1256 e 13.45 $/wr 57,245 24 80

Toax %o % Lorimeirate . , 917 1 1.097 } 120 1.052 75,1 3.01
HOTES: 1. Seme as Appencix A except change lsarning curve facter to .917 cue -

to mel crevs at dispursed sites. - PAGE TOTAL
¢8s TOTAL 187,950 7.5¢




PRODUCTION RATE _23.00¢ FER XEAR.

ovL

CBS NO. Q@0 TITLE _SPARS PARTS - INEITORY ELEMENT _MATERIAL
Iten Q- funies]  umi H ‘ ﬂ Sub-Ttal FACTORS Total Total
ser 30 year i Cost ;Uni.ts 64 A [Overhesd glia WEET per Heliostat
|
i

|

i

:+ 1. All itess saze a2 Appendix A except imventory twice as mary
NOTES spare Jarts due s the sites being disparsed. PAGE TOTAL

€8S TOTAL 486,175 29.45
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PRODUCTION RATZ _25,%00 PER ZAR

c3s %o, <22 TITLE __PATERIALS FOR REPAIRS ELEMENT __ FATERIAL
Ttem Qty.  lunits] unit Sub-Total FACTORS Total Tota)
per year Cost  |Units LEarnTig] g 4 A Joverhead [JSaI 1Ly [PFOrate per Kelfostat
/
NOTES: Svice Azpendix A due to inventory for daispersed sites. PAGE TOTAL
€BS TOTAL 1200,00 O




PRODUCTION RATE __25,900 FER YEAR

¢8s Ko, _SM2% T:ILE FALTEANCE PATERJALS - QTHER ELEMENT _SESCIAL Squgmyst
Item aty. [units] unic Sub-Total FACTORS Tota) Tota)
per yea- Cost Urits l‘ﬁ?‘:gmg 68 A |Overhead ?uaht{ erg:? e per Heliostat
Kelissrat watisr 1 =a § 162,000 | §/eA’ 162,000 162,000 €48
Cirinzler Zysten 1 = { 3,500,000 | &/za 3,500,000 3,500,000 149,00
Poze 3eplacezent Machize 2 EA 211,000 | s/Eafl 422,000 422,070 188
laintepance Van e SA

34,500 | 3/EA 69,000 63,000 2.7¢c

vt

NOTES: PAGE TOTAL.

¢BS T0TAL 4,153,000 166.12



1341

PRODUCTION RATE _ 23,000 PEX YEAR

Xl

cBS NO. _“ e TITLE _MALTEIANCE MATERIALS - OTIER ELEMENT _MATZRAIAL
Item Qty. Units Unit Sub-Total FACTORS Total Total
20 ; Cost Units Tearnin ality |Prorate Heljostat
per 20 year urve 91 68 A loverhead gugn;ro¥ Years per
ATEC - ay ¢ . <, .
NOTeS: 1. Adl cetails icentical to Appendis A PAGE TOTAL
€8S TOTAL 7,154,890 286.22




124

PRODUCTION RATE __ 23,000 PER YE<R

CBS NO. [T TITLE _SCHELULZD FAINTENANCE ELEMENT LAEOR
Iten ty.  Juntes]  unit Sub-Total FACTORS - Total
per year Cost Unfrts‘ 'l'g‘.ii_vﬂ!“ﬁ 68 A [Overhead Iit{ VF:E_ per Heliostat
Eralosure 2ec-lazesent 10,59 Hr 11.45 3/ £or,22% .917 1.11b 1.276 1.058 | 1213 763,700 23, 7%

1 ZInslosure washizi 179,730 Hr 1) .bS ﬂl 2,057,999 97 1.114 1.278 1.0%8 2,8:2,400 113,73
Pre2ilter 2eolazesert 21,000 | Hr n.45 13/m §40,h50 2917 ! a.ab 1.278 2058 23z,1€0 2,22
Aligzeant Ches 2,00 | u.bks s/ § 385,80 27 P 1o ) 008 304,729 3870 !

5 |
|
4
; i
) )
| 3
]
NOTES: 1. Sems a3 Appendix A except change learaing curve factor to PAGE TOTAL
S2T dus to pav crevwi &t disgeraed 3ites.

¢BS TOBAL 4,213,000 172,33



PRODUCTION RATE _23,00C F2R JEAR

Shl

0ETL /260-0¥9—6L61 FDIAJ0 ONILNIYD INFWNHIAQD SN

CBS NO. _ ¥ 229 TITLE __CURRECTIVE VAZLTEIANSE ELEMENT LABOR
1
lem Qty.  lunitsf unit $ub-Total FACTORS : Tota) Total
" er year Cost Units [Cearnin uality [Trorate Helfostat
per y coan' "9 6 8 A |overnead L&Aﬂ_i_—, eors per
NOTES: Saze as Appendix A except all labor doudbled Gue to staffing at ench.dxspersed site. PAGE TOTAL
€BS TOTAL L,574,2%0 182.96





