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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 11

• 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 quantiti~s 
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 off1ce in Oakland, 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 
conmercial 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. 

I 

The first scenario of commercial rate pr~duction 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 configuratiqn 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 primar.v. features which minimize the 
cost/performance ratio are: 

1) The protective enclosure allows a lightweight 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 desiqned from the standpoint of hiahly 
automated manufacturinq and assembly processes. 

6) The heliostat is completely assembled in the factory environment 
using assembly line facilities. There is no labor intensive 
assembly 1n the field. 

7) The heliostat foundation conGePt of au9er cast r.nnr.rPtP. piles ii 
highly automated. 

8) The installation concept utili1~s simple welds to the piling c~p 
'" I. plates at the pedestal and three stanchions: Electrical connections 

complete the installation .. 

9) Alignment and checkout is an automated pror.P.rlure 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. 
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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/rn2. 

The DOE capital cost goal for commercial solar heliostats has been esta­
blished at $701m2-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 
t~e 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 ~n~ts considerably below the 
initial target establish~d 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 
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CBS 
4410 
4420 
4430 
4451 
4452 

4440 

ITEM 
Reflector 
Drive Unit 
Control 
Support Structure 
Enclosure 

TABLE 1.0-1 
WEIGHT BREAKDOWN 

Subtotal 
Foundation 

TOTAL 
Steel: 

Sheet 
Pipe 
Machined Castings/Forgings 
Extrusions 
Rebar 
Other 

Aluminum; 
Tubing 
Castings 

Plastic: 
Polyester Sheet 
Extrusions 

ElectroniCS! 
Controller 
Wiring 

Concrete 

TOTAL 

4 

LB LB/m2 · 
301 4.6 
65 1.0 
30 0.5 

. 1940 29.5 
54 0.8 

2390 36.4 
4370 66.5 -6760 102.9 

685 10.4 
1145 17.4 

70 1.1 
r16 0.7 
70 1 • 1 
60 0.9 

200 3.0 
90 1.4 

61 0.9 
4 0.1 

20 0.3 
10 0.2 

4300 65.4 

6760 102.9 
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TABLE 1.0-2 SUMMARY - Dollars Per Square Meter 
(Reflector Area = 65.7 Square Meters) 

25 1rt 
ANNUAL PRODUCTION RATE 

CBS ITEM ~00 250,000 l,OOOlOOO BEC TARGET 
4410 Reflector 10.37 10.20 9.18 8.86 6.30 
4420 Drive Unit 7.09 7.07 5.11 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 

1 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 - --·!.0- ~ 

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 .11 • 10 .1 0 . 10 

--
CAPITAL COST (51. 92) (48.55) (43.00) (42.30) (~0.00) 

()1210 Spare Parts .30 • 15 .14 • 13 
OM220 Materials for Repairs Ne~. Neg~ NP!J, Neg. 
OM230 Other - Special Equip 2.53 2.53 2.38 2.26 
<»1231 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 53.37 ~2.47 

(!> Third Scenario for dispersed solar plant sites. 

B> First Scenario for centralized concentration of solar plants at one site. 
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TABLE 1 .0-3 COST SU~1MARY - Dollars Per Heliostat 

2tooo 

ANNUAL PRODUCTION RATE 

~000 250,000 1,000,000 

R:1w Material 1813.69 1775 .69 1576.36 1555.30 

Purchased Equipment 1111.48 1094.48 933.32 909.90 

Total t4aterial 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 

\j:> Third Scenario for dispersed solar plant sites. 

B> First Scenario for centra1ized concentration of solar plants at one site. 
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of Production Rate" are related primar11y 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 year. 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 
gimbal actuators 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
logy 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. Heplacement of the steel base dish with an impregnated 
fabric design may reduce cost. These and other prospects for cost 
reduction are discussed in Section 7.0. 
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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 ident'ified 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 OOE 
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 sin.gle 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 c.ommercial utilization of solar electric power,. 
the following scenario for heliostat 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 11 parks. 11 A solar power 11 park 11 is some 
multiple of individual solar plants, as defined in Item 6. 

3) Solar parks are located in the reasonable vicinity of population 
centers to assure local availability of manufacturing, assembly 
and site installation labor. The number of solar power 11 parks 11 

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 
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TABLE 3.0-1 

SOlJI.R PLANT INSTALLATION ASSUMPTIONS 

(SCENARIO 1} 

Annual Froduction Rate 

25,000 250,000 1,000,000 

Heliostats Per Plant 25,000 25,000 25,000 

Total Plants in 3J Years 30 300 1,200 

Number of Solar Parks 1 10 20 

Plants Per Park 30 30 60 

Years to Comp,l ete a Park 30 30 30 

Plants Complete Per Year Per Park 1 1 2 

Mumber of Part<s in Simultaneous Construction 1 10 20 

Plants Complete P~r Year 1 10 40 



250,000 Heliostats Per Year 

A solar park will contain 30 power plants (750~000 helio~tats). 
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 
~wo plants per year. Twenty parks are 1n simultaneous construction. 

The scenario as described above provides a ~istribution 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 

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

At the low commercial production rate (25,000 per year) as described 
in Section 3~1. all heliostats would be installed at one site location. 
This is 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 pr~tective 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 is provided by moving tools in leap frog fashion 
(No. 1 to No. 3, No. 2 to No. 4, etc.) 

T'he he'Jiostat 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 requirements. 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 product~on rate factory. It is well documented. 
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: 

1 og • 85 
COST Nth Unit = (1st Unit Cost) (N) log 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 

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 

16 

METHOD 

Qty x Unit Cost Supplier Quotes 

Supplier Quotes 

Supplier Quotes Plus Transportation 
Per Pound. 
Man-hour Estimate x Rates & Factors 

Man-loading x Rates & 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-laodin9 x Rates and Factors 



Table 4.0-2 

MAKE/BUY PLAN 

Make (M) 
Item Buy (B) 
Support ring - segments B 

Stanchions B 

Pedestal B 

Enclosure attach ring B 

Reflector structural componer.ts B 
B 
B 

Hatch assy B 

Flanges - hatch B 

Gimbal/actuator assy & harness wire B 

Air Supply assy 

Reli~f Valve assy 

Electronics equipment 

Piling installation 

Hub 

Tee's 

Base Dish 

Enclosure 

Heliostat Assy & instl 

Reflector assy 

NOTE: M = On-sHe manufacture or assembly 
B ~ Off-site manufacture 

17 

B 

B 

B 

B 

B 

B 

M 

M 

M 

M 

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, 

277-10048-3 

277-10049-1 

277-10048-1 

277-10051-1 

-2 

& -2 
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These data would indicate that "learning" or improvement continues over 

the many years of production without apparently leveling off at an 
ultimate achi·evement. 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 to represent the commercial heliostat production 
scenario. This scenario has assumed that the plant stirtup period has 
been completed. 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 heliostat's (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 thi$ 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. The 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. 

COST (25,000 + N) 

COST (25,000) 

1 og . 95 
(1st Unit Cost) (25,000 + N)log 2 

= ---------------------------------
109 .95 

{1st Unit Cost) (25,000) 109 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. 
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4.~. COST BREAKDOWK 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 unit iricludes 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 th~ final assembly position of the on-site facility. 

4430 Control and Instrumentation 

The heliostat controller is estimated as a subcontract item. The subcontract 
estimate includes cost of facilities, materials, and labor. Trans-
portation cost and the installation labor at the final assembly 
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 heliostats. 

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 wiringL 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 t'or foundation installation. The cost quotation 
of $335 per heliostat included equipment development cost, 
equipment cost including maintenance and replacement for 30 years, 
grout cost, reinforcing steel cost, labor and fee. 

4450 Heliostat Support and Protection 

4451 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 components, 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 labor 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 negl{gible. 

4460 Field Assembly and Checkout 

This item includes the cost of all special equipment and the labor 
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-line 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 
skill 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 liaison 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 fP.P.t nf flnnr 5pace with high bay requirement~, 
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 

All spare parts are included in CBS item OM210. 

4830 Architectural Engineering Services 

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. 
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. 

4860 Contingency 

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

OMlO 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. 

27 



OM200 Maintenance Materials 

OM210 Spare Parts 

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 
whic:h will keep the plant operational while .:.om~omml r't:!!Jdlr·s df'l:! be1ng 
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 .:31. 

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 dqme replacement 
have been estimated from conceptual equipment dt:!~i~ns- by mudlf'lcat'iun 
to or similarity to other equipment of comparable complexity. The 
major cost item is a sprinkler system installed throuqhout 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. 

OM231 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 plannl:!d replacement 1s for the enclosure. 
The life of the enclosure is 15 to 24 years depending on location 
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within the field. The average replace~ent 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 a;~e perfonned annually. Enclosure washing conser­
vatively 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. 

OM320 Corrective Maintenance 

This CBS collects the labor cost for all corrective maintenance. This 
CBS refers to the maintenance of those items of spare parts casted 
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 electronic 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 he1iostat breakdown for each of the three production 
rates is prov~ded in Table 5.1-1. These costs are for the heliostat 
defined in 0277-10105-1, 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·, 
faci.lities, 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 
polyeste~ is not.the significant cost item. 

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

'I) The capitul investment in facilitie~, Luul iny, and spec1al equipment 
1s 1ns1gn1f1cant cost per heliostat when producing the quantity of 
heliostats for 30 years. 

5) Only slight 11 Economics of Production Rate .. are achieved above a 
bas1c production rate of 250,000 heliostats per year. 

Detailed cost breakdown sheets 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 o"rganized 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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TABLE 5.1-1 COST SUMMARY - SCENARIO 1 
(COMMERCIAL RATE PRODUCTION - Dollars per Heliostat) 

ANNUAL PRODUCTION RATE 
CBS ITEM 25,000 250,000 1.000.000 -~ 
4410 Reflector 670.30 603.04 581.86 . 
4420 Drive Unit 464.65 335.75 331.23 
4430 Control and Instrumentation 304.50 272.24 253.34 
4440 Foundation and Site 335.00 335.00 335.00 
4451 Support Structure 1059.98 945.43 945.24 
4452 Enclosure 241.78 221.70 221 . 61 

Subtotal (3076. 21) 2713.16 2668.28 
4460 Field Assy and C/0 72.27 72.13 72.06 
4470 Engineering Liaison 4.00 4.00 4.00 
4810 Temporary Facilities, Etc. 31.83 29.71 27.77 
4850 Plant Startup and Checkout 6.84 6.84 6.84 

CAPITAL COST (3191.15) 2825.84 2778,9? 
OM210 Spare Parts 9.72 8.92 8.66 
OM220 Materials For Repairs .02 .02 .02 
OM230 Other - Special Equipment 166.12 156.64 148.34 
OM231 Other - Maintenance Materials 286.21 267.60 263.40 
OM310 Scheduled Maintenance (Labor) 156.90 156.90 156.90 
OM320 Corrective Maintenance (Labor) 91.48 91.48 91.48 

0 & M COST (710.45) (681. 56) (668.80) 

TOTAL HELIOSTAT 3901.60 3507.40 3447.75 
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5.2 SCENARIO 2 - 2500 HELIOSTATS 

5. 2.1 Sunmary 

Table 5.2-1 su11111arizes a budgetary capital cost estimate for an initial 
one-time production quantity of 2500 heliostats. 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 far.iliti~s 
IJecurue s1gn1f1cant 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-l, Final Technical Report. 

2) The site is 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 
inc1uded. 

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 - SCENARIO 2 
(2500 HELIOSTATS) 

CBS ITEM $LHELIOSTAT $LSQ. 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 
4451 Support Structure 1509 23.00 
4452 Protective Enclosure 328 5.00 
4460 Field Assy and Checkout 191 2.90 
4470 Design and Engineering 100 1.50 
4471 Program Management 171 2.60 
4810 Faci 1 iti es 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 Materia 1 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 IJ.:;o 
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 lOOth unit of production. 
This value has been adjusted to the average unit cost of 2500 units 
based on an 85 percent 1 earning curve where: 

1 og .85 

COST Nth Unit= {1st Unit Cost) {N)log 2 

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

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

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. All 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 foot building will accommodatE the assemb1y 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 
faciiities such as an air-supported structilre. 

5.3 SCENARIO 3 - 25,000 HELIOSTATS PER YEAR AT DISP~RSED 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-?.), it i5 
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 udditionul three percent penalty is associated in the capital cust 
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 similarity 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. 

37 



CBS 

4410 

4420 
4430 

4440 
4451 
4452 

4460 
4470 

4810 
4850 

OM210 

UMl:2U 
OM230 
OM231 

OM310 
OM320 

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

ITEM 

Reflector 
Od ve 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 Part.c; 

Mat~r1bl~ for R~pair! 
Other - Special Equipment 
Other - Maintenance Materials 

S~heduled Maintenance (Labor) 
Corrective Maintenance (Labor) 

O&M COST 

TOTAL HELIOSTAT 

38 

$/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 

$/m2 

10.37 
7.09 

4.64 

5.36 
16.83 

4. 21 

(48.50) 

1.22 

0.18 

1. 91 

0.11 

(51.92) 

0.30 

Nt.!y. 

2.53 

4.36 

2.63 

2.78 

(12.60) 

64.52 



6.0 HELIOSTAT G?iiCAL 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-l 
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: 

HELIOSTAT COST (30 YEARS) 

ANNUALIZED COST (TAC) 

ANNUAL PRODUCTION RATE 
25,000 250,600 1,000,000 

39 

3902 

130 

3507 

117 

3448 

115 



7.C POTENTIAL COST REDUCTION 

The detailed cost a.na1ysis perfonned 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 baie ring is conservatively designed to limit deflections 
due to 90 mph w1 nd H)ads from the most adver~e tl i n:!t: L i uu. The a 11 owab 11! 

deflection was established to assure no possible i~terference between 
the protective enclosure and the reflector. It is believed that the 
preliminary deflection analysis was conservative in se.lecting 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 J.O inch nominal diameter by 0.216 wall thickness. The 
cost saving would be at least $100 per helio~tat 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 castin~s 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 rnay 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 by 5 

percent. Further design and development effort should uncover additional 
increments of cost saving. 
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D277-10105-3 

APPENDIX A 

DETAILED COST ESTIMATES 

FOR 

COMMERCIAL RATE PRODUCTION 
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0277-10105-3 

This Appendix contains deLai1 ~ust estimating worksheets. 
These data are summarized in Section 5.1 of 0277-10105-3, 
Vo 1 ume I II, "Cost Estimate". 
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LABOR RATES 

Labor rates were established for each of the following categories: 

On-Site Fabrication/Assembly Labor 

Average Base Rate 
Fringe Benefits 

Subtotal 
G & A Factor 

Subtotal 
Overhead Factor 

Subtotal 
Quality Control Factor 

Total Burdened Rate 

Factor 

1.138 

1.330 

1 .• 066 

Rate 

$7.00/hr 
2.45/hr 

9.45/hr 
1.30/hr 

10.75/hr 
3. 55/hr 

14.30/hr 
.95/hr 

$15,25/hr 

This overhead rate is based on a man-loaded manufacturing operation 
of approximately 300 employees at Phoenix, Arizona. It does not include 
factors for the facility buildings and ·;:ooling 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 Installation Labor 

Average Base Rate 
Fringe Benefits 

Subtotal 
G & A Factor 

Subtotal 
Overhead Factor 

Subtota 1 

f)u.11 H.y (:('lf'lt:rol rae tor 

Total Burdened Rate 

Factor 

1.114 

1.278 

1.068 

Rate 

$9.00/hr 
2.45/hr 

11.45/hr 
l. 30/hr 

12.75/hr 
3.55/hr 

16.30/hr 
.95/hr 

$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 R4te $17.25/hr 

Alignment and Checkout Labor Factor Rate 

Average Ba~e Rate $11.00/hr 
Fringe Benefit 2.45/hr 

Subtotal 13.45/hr 
G & A Factor 1.097 1.30/hr 

Subtotal 14.75/hr 
Overhead 1.241 3.55/hr 

Subtotal 18.30/hr 
Quality Control 1.052 .95/hr 

Total Burdened Rate 19.25/hr 

This assumed a higher base rate for the skills involved. 
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PRODUCTION RATE _2..:.5.:..•000:.:..:....;;PE..:.R;;_;;lEAR=~-

CBS NO. l:4~J TITLE REFLECTM tniiT ELEMENT 1'1WW.- w;·;•;;; 

Qty. Units Unit Sub-Total FACTORS 

per year Cost Units ~~earn ng G & A Overhead ~~~~~~r ~~~~=te Curve 
I tell 

Total 
per Heliostat 

Total 

~,270,000 FT 1.33 $/FT ~5,679,000 

25 000 EA 72.00 E.'. 1,800 000 

75,000 EA 63.33 EA 6.~50,000 

<:L ,125 ,OJO FT2 .05 .t..fn' 1,206,205 

B 31,0 FT .21 UFT 1.750 l.7ro .Yr 
Re :"1. - A:::-:esive ~.825,000 FT .'027 $/FT 131,250 

2,394,250 FT .0~·5 ~/:;: 131,250 

_<'.,5_00 000 lbs .014 .,flo 105.000 

~ 1,60 P.RS 25.00 • /let 67 000 I N C L DE D ~0 ~.m .11 

• :ocl ~:.a~' 1 - 0!~ Site S,460 ms 4.00 $/HR 13,920 .30 I.( I. 

6) 000 ;I) 2,lf.7 0 :·j 

:.:.cli~t=. ··C:l Site- Fnb l5,ii47 !lR 25.00 $./HP. 391,175 30 13,039 

• :::1 }:etl ... O:'l Site ... Fob 15 ,6~7 lB l;,OO U1m 62,58e :o 2,0'l.:. 

( ~1),£)'.) (.::c) 

NOTES: "':o·>l =ate~1sl is l:>ased on tool fsb. hours. 
:15,~::·= ,11' PM£ TOTAL 

CBS iOTAL 



~ 
0\ 

'RODUCTIOII RA lt i5, 000 PER 1UR 

CBS NO. 1.410 TillE RJm.I!C'1'IVI UlllT 

l)ty. llnfts Unft I tent . per year Cost Units 

"""' sm~~· 
R1r..:; S~&:ellt. 8,230 !DIS 25.DO t.f':S 

Spolae 960 I!IS 2~..:JO ·$/:ta 

S•ola! l ~0 II!!S 25.DO I U:vt 
Retloetl\~ Film Aaay 10,631 HBS 25..:»0 fl~ 

OIT S !'!'!: S:J?!'O'"..U. 

or; s nz: t-:FG 

Re!'l.o:tor Fab a. Aaay 40,000 liES 9 •. t5 $/:fR 

Stort & !ianU1n~ 1.2,000 HF:S 9.l5 ! ~/:-lSI. 
F!~al ASS\" 2~ ()()() lii':S _2. ~5 : •J~tt 

: 
C:S SI':'E !:JI!'ro!AL 

j 

i 

-

IIOltS: 

S..b-Toul 

205,750 

211,000 

~8.ooo 

:l!65,m 

?/'8,000 

U3,1100 I 

~.250 

i 

EUJmrT ICA.'ruM..'"!lliii:lG L\1108 

eur:.;· .. ' &lA 

' 

.8)11 I! 

.8)4 I; 

.8)11 I I 

.8)4 I I 

.!:)4 1.138 

.834 1.138 

.QJ'• 1.1~8 

FAC!lJt$ 

0.-.c! 

CLUll 

CLUt. 

CLIJill 
CLIJID 

1.}30 

~ 1. 'flO 

1.!30 

' 

I 
! 

l~t!~~ r;~~:U! 

D 

D 

D 

D 

1.ot6 

1.()(..15 

1.oa. 

PAG£ TOTAL 

CBS TOTAL 

Total Total per 11111osut 

171,~5'- ~.;: 

~;),:ll! -~~ 

Ll) ~;;t 1.~j 

221,~5') ~-~1 

(~5::' 'OQC) (1:.·') 

I 5:lll.~~!l I i::.;: 

1~~.~')1 I t:.l~ 

~17 l!:i? ~ ... ~ 
cm,l.2el (;j.l'7) 

t1,L)i,L26 ;;?.!j 

~F .7~7.~!1 ~~.n.;:. 



PRooutTlllll RATt _.;;2~5°.;.:•:.;.000.;..;...P£11=-....;'IBAR=......,..-

CBS 110. TinE _.....;;:REPU:=:.:¢1:'-='l:..:•.::.B...::UNtt=;._-- ------....,..--

Item 
Qty. Units Unit Sub-Total 

per year Cost Units 

~'.ATEF.IAL 

ili.r.£ - TUbing 4<:, '100, OC< FT 1.26 $/FT 53,802,000 

;,'llb - Ca•' tlng 25~·,00: EA 70.00 ~/EA 17,500,000 

":ees .. Ce.sttns 750,0C~ EJ. 66.67. u~A 50,000,000 

K~tnlt:el Polyest"r 241. 25-l •X" FT2 .047 $/FT. ll 4:<7 500 

Ref'lecti·l'e P:.:.tch 8),4(" FT .180 $/FT 15,000 

Ref!. - A:l!>eaiv" 48,250,oc;: FT ,026 ~·/FT 1,237,500 

Ret'1 - A:Ohesive 23.~2.SQ( FT .OS2 I tLf'l• h2JMOO 

Transportotion 75,000,0<X lbs .014 $/1b l,osu,ooo 

''ATES.IAI. _St..lm!TAL 

TCOLillu 

Tooling • Off Site :31<,8:>.:: !IRS 25.00 $/!IF: 8'70,000 

• Tool ):Ot'l - o~r Site 34,8oe !IRS 4.00 $/!IF: 139,200 

"::oolil!&_ - OD 51 te - BaY 120 000 

:ooliDg - OD Site - Fab l<O ,1(5~ !IRS 25.00 $/HB 3,0ll,350 

• Tool ):o-:'1 • Cn Site • Feb 120 454 !IRS 4.00 $/HR li8l 816 

'l'OC'-I:IG S'-"STTT.U. 

KOT£S: *Tool.uterial 1o based on tool tab. hours. 

ELOIOO MAtERIAL & TOOLIIIG 

FACTORS 

earn ng 
Curve G & A Overhead 

I il CLUD 

IN C L U D 

~~~w~r ~~~~~rw 

D 

D 

3C 

3C· 

•o 
30 

30 

PAGE TOTAL 

CBS TOTAL 

Total Total 
per Heliostat 

53 .8~2 IXJC; cl5.:U 

17 ,5?:i,O'J'.I 7~.' .. ~ 

5~;,.j':I':,'):/.J_ CJ.J.•JJ 

11. l•c7 ""' ~5.n 

l5,'f/j .'J6 

1,2;7,50? ... -r.; 

1 <:-;7 .5'YJ .... ~ 
l,~'J,CY;J 1..:.:~ 

!136.21.'.1.5::.~} ("45.'..P.l 

29,0CO .lC 

4,EJ.:> .~i 

4,:-JJ -~ 
lO'i,:;,78 ... '-
l6,chl .~ 

(154 ,079) ( .~~) 



PlCOUCTIOII RATt 220·000 P ¥ 

CIS 110. 41110 TinL----~--~~-~~--------------------

Q~. ll:lfU Unft Sllb-Toul ttaa 
Pft' 1'!4r Cos-: luntu 

~FF S I'lB NrO 

Rillo: Suzoent .82,301 IIBS 25.00 $/tF. 2.05l.525 

.,,.,:.,. Cl.6o2 IllS 25..00 ~IHR. 21!o.056 
:'•:)lge .19 204 IllS 25.!l0 IUtm "Be> 100 
Re:!'lect1Ye Filii Aaa:; ).)6,306 li3S 25.110 $/!§'. 2,657.650 

en- S = Sll!!'ro'I'AL 

c:w sm: 1-:FO 

!!~:!'actor Fll'b & Any- !C)() 000 I!RS q ~'i .. ,'fR '> "'''ln fYV> 

StON & lbn411ng 120 000 .liS 9 ... 5 ;/!It 1.uL. 000 

~~na.L Aeay 25J,OOO RRS 9.4:5 .f/HR 2,362,500 

C!l SI'lB SUBTOTAL 

NOTU; 

~--~u=~==-------------

~~;;· .. , &&A 

.8]1l Ill 

.8311 Ill 

• 8!L I 11 

.8)1o I II 

_1\>b 1.1)8 

.834 1.138 

.83L :1..1)8 

I 
I 
I 

! 
I 

FAC'TmS 

•Overhead ~!!..l:f ~ Y rs 

icLUD! D 

icLUDI D 

~' U L l .. 
lctUI:l D 

1.))0 

1.110 

1.)30 

1.06E. 

1 o6E 
1.* 

PAGE lUTAl 

C1S TOTAl 

Total 

1.n5.cn6 

2:i:) 202 

"' •. ~. .. , 
~.C16,1.0o 

. C" .53:!,ce1) 

5 ~ ·~ 

t.~o,~_c.tL 

3,17~.11l9 

c9. 791,2e5 > 

Total 
per Relfostat 

!.06 

.e:> 
. ~--
8.E7 

(16.1;' 

~:. ~: 

& - ,. 

1<:.7<: 

(;;.17i 

~57.;:. 

;6:;. :.;. 



PRODIJCTIOJI RATE _,:l~,OOO=z..:•OCO=...:PEII= . ...:YEAR=::...,_ 

CBS NO. TinE ____ ~RDnB~~CT~~~~~~---------------------

Qty. Units Unit Sub-Total I ten I per year Cost Units 

: 

J.~;'r"....nL;r. ' 

Rinc; - TU':>lns 
I l7o,lloo,ooo FT 1.26 $/FT 215 ,2c8,ooo I 
' 

I!Ub - Costlnlt I 1 0..">0 000 EA 65.00 •.JEA 65 OC<l 000 
I 

61.67 $/EA 185 , OC<l, 000 Tees .- ens ~in;; 3,000,000 F.l\ 

~:etoli=ed ?o~·~ster I 965 000 000 FT .047 [~/FT 43.355 000 

Reflective P:.1tch 333,600 FTc .180 $/FT-.: 60,000 

Refl. - Ad~esive 193,000,000 FT .024 $/FT 4,600,000 

ilefl. - ~.::-.csive Q5.770 000 FT .048 I siFT 4 600 000 

tre.ns;orta::.ion 300,000,000 lbs .:ll4 :>/1bs 4,200,000 

!-:;,T:::~m S\,'"3'::-YrAL 

'l'C<'LI!;G 

To.:'!:. - O!C Site l~2•JO 1-UlS 25 .•:>0 C./iiR 3 480 000 . :,:,0!.. !·::lt'l - O!'f Site l.39,Z:l0 lUIS 4 .·:>0 ~:/!iJl 556,8:>0 

Te>.>:1ng - On S!.te B'.ll' 480 000 

Tooling - On Sit" Fr.b 396,692 HRS 25.00 $/HR 9,917,300 . 'r.Joll-~et.'l- On Site 396,692 . HitS 4.•JO .$/1-Ul 1,586,768 

'!"XLI:;G S\i3!'C":AL 

NOTES: "'l:.>ol l·:aterial is bas•d on tool fob. how· a. 

ELEMENT __ _.MA~TE2.!R~IALa!:!...l!!&....o'l'QO~L'"'In:!:GO!.....-----

FACTORS 
_earn ng 
Curve G & A Overhead 

-

I II C l 

I N C 

~~~tr~ ti_~~~·e 

U DE Jl O:J 

;o 

30 

U D E D 30 

30 

PAGE TOTAL 

. CBS TOTAL 

Total Total 
per Hel iostat 

215,.:::.6 :-oo 215 .cl 
65 "Zl ..... f• './; 

185,r .. ~),:·';i lC;·. ·~ ... ; 

4• ~55':.:.:) :..c=.':C: 

fj,0j~ .t-!. 

4,60:>,000 ~.6J 

4 £c,r.; .·r~ 4 ~J 

4,.:::.:.,::.-;. ..... t:. ... 

(524 J2! •:.'~) 15c'- .~ · 

llf. ~·: ~ -~ 
1C,5~.: .. . ::~ 
l?,v:.·:.. .:.~ 

;~:.;,577 -~3 

5c,89< .·:? 

(5~4,::~;; {.~:.) 



U'l 
0 

PltODUCTIOII AATt _..;~::;•:.;:0\};;;.:.0 •:.;:000;;;.:, ___ _ 

CBS NO. W.10 
TinE __ ~~~~~~~==~---------------------

Qty. Units Unit ! Sub-Total I tan 
pe~-year Cost 'Units 

~IT SI'::E ~:FG ' 
F.i.ne; Se.,ellt 329.205 J:mS 25.00 $/!iii 8,230,125 

srola!! 38,407 HIS 25.00 $/liil 960,115 

Spo!'..e 76 615 !laS 25.00 $/1111 1.920.315 
~e:·l=~~:!\"e F!lr. Assr ~25,224 !ms 25.00 I $/IIR 10,6::,·J,6oo 

j 

I 
o~ sm SIJETO'l'AL I 

c:: Sr:E ~:FG I 
i\e!'l~ctor F3b & .,s::\- 1 600 ooc l!!'S 9.h·; ! $/IIR 15 l20 oco 
S tor~ & He.n!:in<; 46o,ooo HP.S 9.4:; i $/HR 4,536,000 

Final ASS)" 1,000,000 HF:S 9-4~ $/HR 9,450,000 

Cli UTE SUB'l'O'LU. 

NOTtS: 

l~earv~H'9 &lA 

.8)4 

.8)4 

.8>1; 

.634 

.8>4 l.Ic"!8 

.834 1.138 

.834 1.138 

I 

FAClDAS 

Over kid 

I ! : 1 

l !. ::I 

I l : 1 

IT. :: i 

1- -:"l' 

1.-=-l:• 

1. ":OJ 

~~!!..t.r rorate 
Years 

UDED 

UDED 

U DE lJ 

'JDZD 

il.rU. 

1.0156 

1 o66 

PAGE TOTAL 

C3S TOTAL 

Tot&l 

6,86;,91i4 

8:..) 1M 

1 ;~ C' .... 

a,.e~~.~c:, 

11!1 P"' ""' 

2:) ~!..5 5~5 

t , ..• «;>. 

12.?1'\.0'i• 

C2i1,1~5,1;7i 

~57 ,297,3£0 

~~~.~.:,oo 

Tot&l 
per Heliostet 

L.Cil. 

.~:. 

1 t· 

e::-

112.10. 

~-=·. -;: 
L::;. 

l2 .. 7C: 

c;;..l?i 



(11 _, 

PROOUCTIO!t RATE _.,:25:.:u.;:,OOO=.~H'!II:::...lBAR=::.....-

cas 110. ~0 
TlnE __ Ia~~--~~~-------------

Qty. Units Unit Sub-Total I tell per year Cost Units 
i 

G!.=!Jal./Act1l!ltor A~sy 25,0:J') EA 456.00 $/EA ' u,4oo,ooo 

~:..:.-:::..'IIAL StJ!!'IOtAL 

' 
Store an'.1 !lend ll!U< 2 000 !IRS 9.45 S/!IR I 18.900 

F!.~al ,\ssy 15,000 $5 9.45 $/HR I 141,750 
I 

' ' E.:';! 5 UBTO'r.U. 

' 

' 

NOTES: 

ELEMEifT __ MA_~ __ a._LAliOR _____ _ 

i~earn1ng 
Curve G&A 

I II C L U D 

.834 1.138 

.634 1.1~8 

FACTatS 

Overhead 

D 

1.330 

1.330 

~m:~r Y~~~=~e 

1.066 

1.~6 

PAGE TOTAL 

CBS TOTAL 

Total Total per ~e11ostat 

11,~0?,0"/.) ~5<;.c'J 

(ll,4:YJ,'l.,()) (~.5~) 

25 ·~:> l. ·.~ 

l::f;,7i,'J 7.€; 

("16 170) <e.-s~l 

~11,616,0:>0 



U'l 
N 

PRODUCTIOII RATt ~·000 :!JB WI 

CBS 110. TinE __ ~~~~~~~------------~----------

Qty. Units l..'nft SG-Total Item 
I ':ost Untts per ye.r 

Q~t.l/Aetuat.or Asa:r- 250,000 BA JiT,lC $/BA 81,175,000 

l·:.\':L'ITAL SIJl!'lO:AL 
I 
: 

Store and llandl1r.,g 20 000 !IRS q',;,c 1:/a~ t!IQ.ooo 

Final Auy 150,000 HRS 9.:., $/Rl 1,417,500 

t.A~R SI!R'I'M'_lt. 

NOTES: 

EUJC00 __ .-;;lll::ftii=::IAL:...:AIID=...::u.!ICIII==------

tcu-m_· ... GIA 

r• CLUJ) 

.8V. 1.138 

.8)11 1.1.38 

FArnltS 

Overhead 

J) 

1.330 

1.330 

~~~f ~:w 

1.o66 

1.066 

PI.GE TOTAL 

CIS TOTAL 

I Total Total 
per He ltostat 

81 m OO"J ~.1:> 

(81,175,J')(i) {:!2?.1:.) 

251o' ,!)? 1.'..2 

1,1J7,1o~ 7.!; 

(:1.l!::LT:nl (P .0:~) 



<..T1 
w 

PROOUCTIOH PJI.TE _-=.1 !.:•000:.:.::.!.:•000:.:.:_;PER~:._n:AR=::.:,_ 

CBS NO. 4420 TITLE __ ~DR~~~~UN~IT~---------------

Item 
Qty. !In its Unit Sub-Tot.sl 

per year Co~t Units 

c:.::~~!./.~ct-..:ator .A~s·· l C'(l(l 000 ZA 322.58 $/EA ~.22. 5So. 000 

~·~;T::R!AL S'l."3~...U 

St:::>re !-":c! .=::.t::::.!:.g 8o,ooo HR3 9.45 $/tB 756,000 

F!.n:>.l A,s·; Goo 000 !!l\3 9.45 $/ER 5,670,0:)0 

. 
LA.."C•R Sv3TQTAL 

-

., 

NOTES: 

EW1EKT _....:Y.;.::.:A:.:DR='iAL:..=.;.::,AliD::.:;...;:LABO:..::.:;.::.R:..._ __ ..._ 

1\:earn ng 
.curve G & J\ 

I N 

.834 l.l)S 

•. 834 Ll38 

FACTORS 

Overhead 

C L U D 

l.330 

1.330 

~~~~~~~r l!:!'orne 

D 

l.%6 

1.066 

PAGE TOTAL 

CBS TOTAL 

Total Total 
per Heliostat 

322. ~e'). c.oo ;2~.;;3 

(322,58.?,000) (,2.~e) 

. 
.. #'; 1,017 .~).') ....... c 

7 ,6:2:,1/:'l.J .7.'./3:. 

(8,646,&>0) (2.~5) 

·-

-

... 

$331,~26,800 $33:!..2:! 



CBS NO. 

Item Qty. Units Unit 
~n1ts Clel" year Cos\': 

~-,.y T."\C ..... """"PD<'T 1 .-D 

Subcnntrac\ 25,Cl00 EA 299.28 ~tEA 

Trar.s ::>..·:-ta tioD 750,000 l'o/yr 0.1~ I$J1b 

K\:E.!!II'!. 'l'C""..AL 

F~llal }.ssy :a::<>r 2,().)() llil 9.1i5 .$/liB 

' 

' 

I 
I 

' 

i 
I 

1 

' 

NOTES. 

Sub-Total FACT IRS 

l~n'!'ng 6 I A Overhead 

T,482,ooo 

105,000 

T,587,ooo 

18,900 .834 1.138 l.]]O 

i 
I 
I 
' 
I 
I 

' I 

~~~;.;, '~~U! 

l.o&.: 

FAGE TCTAL 

O:BS TOTAL 

Total 

T,~e2,:r:::l 

l05,::m 

7 ,5f7 ,I)G.:, 

c;,:.·z, 

Total 
per Hel1ostat 

2;,:t.<:G 

L.i1 

!:-~.:.c 

1.~ 

i 

! 
I 



PRODUCT! OIC RA Tf ::!50,000 PER .YEAR 

CBS NO. 

; Qty. Units Unit 
Jtem 

I Cost Units per year 
; 

,, 
"'~LIOS':AT CO:ITRO'!. t"~ 

•· · .. .;"•···· ' 250 000 EA 267.02 i;/EA 

Tre:lsp.:::·r~!!.!.i.:;,n 7,500,000 lb/yr 0.14 

: 

I 
''""'"'"~' <""""""'"'' 

.F! .. !1Sl J.~sy L:J.bor 20,000 1m 9.45 :t/11!! 

NOTES: 

Sub-To~al 

74 620,000 

1,050,000 

(75 670 000) 

189,000 

" 

ELEMENT __ AA_'IXR_IA:._·_&_LABO __ R ___ _ 

FACTORS 

earn~ng 
Curve G & A Overhead 

.834 1.138 1..330 

~~~W~f vm:te 

1.066 

--

PAGE TOTAL 

CBS TOTAL 

Total Total 
per Heli,~tat 

"f:~ ,B2J,:<:J) I ~~7. :2 
l,J;),IJ'YJ ..... C? 

(7~ ,ll70,o:z,) (C'"fl.~) 

256t,:,~ 1.·~.<. 

I 



IIRODUCTIOII MTI 

m 1!0. _.;,w.~JO;;....,== 

1\M 

...,,....,,.,.a~••-

MI!III!\Pl!!\ 

~liM P!H' MH!!II 

t14'm!IW. llWMM. 

Pilla.i A§§f J,§IIW 

1·M·M•M 

"''' jl@t' fM' 

l.-1 !JOO 1 (100 --- ·-· .. --
l!'l 009 ~~ 

····-· 

........ 

110,001:1 

U"fU lftf'-
~§t. !Ill it§ 

M iiill,;# ~/M 
•.. . - --

ill ~.ill :~/ill 

-· ·-·-··-

Ill '·"7 f/1111 I 

~ll·TM11 f~f(IRS 

t.:::t2'"!ll UA !!V~ti!tjii 

~MM,!I!l@ 
-- - ·-·- --
~ ~ !100 

-·· ... ---··-· ·- ···- . -

$,00!1 --~~~~ -·- ~.1.-i!l 1.;1o 

rro:~~~r :re~t.e-

l.o66 

PAGE TOTAL 

CB~ TOTAL 

Totll 

<:4€,U!O,O'.Il 

4,200,1)~ 

(E~2,;2:l,r.0'l) 

l,ClE.,iJ~: 

, . .,, 
per llet11SU~ 

i~~.l.i 

~.<::. 

~C~i.~) 

l.C.C 



(J'1 
...... 

PROOU:TIOH RATE _..:2~5....:,000=.~1'!:11:=!!.-'IEAR~~-

CBS NO. 4440 TITLE--~~~,m~A~T~I~O~N~~~·~S~nE~~--------------

Qty. Units Unit Sub-Total I te111 per year. Cost Unfts 

FO'.~J).\'HO;: • PILIJ;G cc::CRE'IE 25 000 :!:A 355.00 S'EA ~8 !75 000 

liOTES: 

ELEMENT _ _,M"":t.""'!'!"'R""IAL.,.._ _______ _ 

FACTORS 

!!:earn ng 
Curve G & A Overhead ~~~~~~f ~~~~~:~ 

> 

.. 

PIIGE TOTAL 

CBS TOTAL 

'. 

Total I Total per l!elfostat 

~:...~75~'Y.>O I .. <:.-:: ~-............. -..; 

·-

0 
N 
...... ...... 
I .... 

0 .... 
0 
(J'1 
I 
w 



PIIODUCTiat RATE :i!5(l,OOO I'll\. DAR 

cas 110. 441.0 

Qty. Units Untlt Sub-Total ltl!lll 
Iller ye.~r CoS't U..tts 

FoUD4at1cm - Fili..Dg Coao:rete 250,000 £A $335..00 !/l;A. -~·~0 000 

HOT!S: 

OJMDrr---!!~~==1~~~-------------

FACT~ 

~..w··~ G & A !Overhead 

l 
I 

I 
I 
I 
I 

I 

' ' 
I 
I 

r~ re:~;~e 

PAGE TOTAL 

CBS TOTAl 

Total 

~B:;s, 750,000 

~83. 150. Y'..O 

$8j ~ 15-:I,!AlO 

Total 
per l!e 11ostn 

~;3;.-;,:, 



PRODUCTIOM RATE -~l_.;,OOO=..:•OOO=....!Piii=..:.YEAR~._ 

CBS NO. TinE ___ ~ro~~~~~T~I~OK~~~~S~I~~----------

Qty. Units Unit Sub-Total Item 
per year Cost IJnits 

!"c-.:nC.a:.:.on - P:.l!ng Core !"ete 1,xo,ooo £A $335 .oo $/EA $335,000,000 

I 
,I 

~ 

NCTC:S: 

ELEMENT..;..· _;.;;I'.A~TE::.R::.IAL;..;:;.. ______ __ 

FACTORS 

n,earn ng 
Curve G & A Overhead ~~~m~r fe~~~·e 

PAGE TOTAL 

CBS TOTAL 

.. 

Total Total 
per He11ostat 

~335 '.").Z,. IJY) ~::::5.:,~ 

··-

' 

~335 1 ')',;,:, .: JJ 

i?35, · : .. v-x: 



1 

1 

CBS NO. 

I teD 
l()ty. 
~r year 

Units 

D~a~ 22,31.0,000 l.b 

R in· Support 1.~·6 8oo FT 

S :aneh1on Pipe 393.7~0 Ft 

Pec!eatal Post 393.750 FT 

Sta::ch1c.~ Fla~ t 250 d-
r.etch Access 769,50:: 1bs 

Hs.nd1e 50,000 F':: 

fl.a tch 6 2~0 F'::2 

H>t•~· rm.se Ins1c!e 281,eoo 1':>a 

Peceatal 25,\lV) FT" 

Soal P.at·:~ 2:•0,0~ n 

Fil·er::lali& 22:·-,0\.."\."' F'l:2 

_I'rir.er t•O 000 ·~AL 

~·:~ito Pr.!nt l)O,O.::C GAL 

!!ir.~ Stc.C. - lie1d . :00,000 tA. 

'!at~~ 7o.·:·le Cle!::O -00 ()')) ".A 

Co~eer.tr~c Reducer 2;,ooo £A 

1-:e.r:o:. Cl:a:p 25 OOJ :!:A 

Ri·:eta 1,:.oo,ooo EA 

Cap S •. ,.~., '7'5,0('.) EA 

~\ir..,; ~=:..: t. ~.OJV £A 

Loc:Jt Iiut ~O,C>X' '£A 

NOTES: 1. Small ~rror D~t -:orr~cted 1o totals. 

Unit 
Cost 

.266 

~-03i5 

2.65 

5.75 

6.20C 

-27:0 

.175 

1200 

.304 

.100 

.19 

.780 

1.o·,a 
1.(2~ 

.013 

.0': 

9.00 

~.)0 

.01 

.027 

.013 

.oo~ 

Sl;b-Total FACT IllS Total Total Untts l~!!.,~lllll &lA '09erhead :r~:3 ~m~:'U! per He11osut 

Ulb 5,9'<2,000 ~. 9'-2' 000 c;..,.:_:. 

)$/PT l 9b8 800 7,91-e ~oo ::1"'.;; 

Vn L,l22,500 1,12<1,::n ·- .;r.l 

t/?t 2,264,000 2.~~::.,:':}: :;:l.;; 

ur:i ~.7';0 ~:. ":"· ·j 1.~:: 

$/lb 212,000 4:12,0':>) C..lC. 

$.liT 8,750 e,7~o -~~-
1t:.tnl 7. '00 7 .• 0) 0) 

~!b 8T ,500 ;;:.~jj ;.·:l 

$/FT" 2,.500 ~' .. ')0 .1) 

~ '~ ._ .... L l7 .~.00 . 7,: jQ .L.. ~·.I 

Ur-:2 17:,500 17'. '. :;o 7.:,~ 

~kav 1'•8. 7'0 1'~ 7:0 ·• 
.. 

~/GU 2113,7'.!0 ~t.~,7:0 .;. 7_ 

~ /F.J . 1,300 1,!00 .:-;. 

:/Eft o•, 000 '" ::..::~·;. ~.:.j 

;.,'?.A 225,000 22~, ')CO 
"· :>) 

s/EJo 112 ~00 112,~00 :,·') 

~l''..J. 11,000 u.:~:J .--
~/E:A 2,000 4:. OCt.) .:.:. 
~/?.A. 1,300 1,;:--:. . j: 

$/!:A 2;.0 ~ ... o .:.!. 

PAGE T07AL 

CBS TOTAL 



PROOUCTIOII RATE _-.::2::..5 •r..::OOC::::::..• ~PER~~YEAR~-

CBS NO. ElEXEHT KA'I!!:l;::IAL=-------~ 

Qty. Units Unit Sub-Total FACTORS Total Item Total .. per year Cost Units earnTng & & A Overhead ~~~~~I v~gW" per He liostat 
Curve 

Air Su;;>pl:; S;:stec 2S,OJO EA 102.00 UF.A 2,550,000 2,;::.:>,000 ·1-::~.'):, 

;.:,.tcr. 1'la".ce C"•~side 713 500 1u .304 $/b 21C 900 cL,:;Y.l ........ 
I:·e:-:.sportatian 3:;:, )0.:> ,.Qoo 1o .014 $/l'u 4)),000 '-~-~.~)j . 1~.c·~ 

l·.,':3~IAL Sl'?TO:!:AL (2> r.r.2 ~·ol ('-''. ll 

., 

.. 

NOTES: PAGE TOTAL ~;,221,9:>:> 

CBS TOTAL 



PRODUCTJOII RAT£ ..... ::::25~rc;:;OOO::.:...:.:l'!ll::....;nAR=.,__-

CBS 1!0. 4451 a~---~~~~-------------

Qty. Units ·.!ntt Sub-Total FACTCRS Total Item Total per year :ost Units l~ea~H'il 6&A Overhead ~~~!~f tfrcrate per lle11ostat 
Years 

":OC!.I::::; - OF? SITE 3,LSO :iRS :25.00 Vi'.!'. 87 ()()I) I X LUD D :?'l 2,97) .11 I . TCCL U.T'L - OFF SI'!E 3,48o HRS 4,00 ~/HR 13 920 ~0 •t:4 .;~ 

:::x-I.Il;G - c:; sm FA3 5j,99!; I !.'IS :25.00 $/HR 1,399,8~ I II L U D ~ D 30 l .• ,. ·.2 1.c-
':;.'CLI::,; - Cl:( S I'I:E lllll l,e"'O,ooo $ 1,670,000 >o ·-2 ')':-') ~-- ~ ' 

~ :C 0'- :-~~':: 'L - o:: S n;;: FA;J 5>.994 !!!IS 4.CO Y!!R ~2~-Q'7l' .,., 7 4-:~ . •) 

I 

NOTES: -tool r.aterial. !.; cased 0:1 tool fao. !:1'-l.f'a. PAGE TOTAL 

CBS TOTAL 



PRCOOCTf()!l' RAT£ --'2""~""'"'000""-"'PE""S.......,.XJW!...,. __ 

CBS NO. 

Qty. Units Unit Item per year Cost Unfts 

2-ltch :lanse -Outsi-:-e 1,.:81 P.RS 25.00 $/11!1 

Stra;> 2,537 I!RS 25.00 $/Ia! 

Star.c!-.1oc 8,024 liRS 2·).00 UHR 
F~Ces tal Ass:,; 4,732 H!lS 25.00 ·t /'c'J! 

-:-le:: .. e b 17~ !'RS 2'> 00 :! l:m 

ie.:.es~al (86 HRS 25.00 ~/HR 

~ll tile H?.S 25:00 ~.I~ 

i-:.S. !.-: :1 !'lac~ - Inside 6,996 I!RS 25.00 $/~ 

~stc:1 J..ss. 3,292 HRS 2~ .. 00 Ucm 

~.DtC~ 'l\.0 !IRS 2'>.00 ~ /~:n 

:-!e:-;..~le 3,1·29 !IllS 2:;.00 ~/!til 

:fetch ~•e1 1,~'~) ;ms 2~.00 .t/H!i 

Pec·s~al ~-1 1.784 I!RS 25.00 'l''lt 
~e~e:!tio:'! Seal 2,o~;!l !IRS 25.00 ~/I!R 

:ou: le:- l,t:-4~,; :ms ~5.00 ~/:m 

Fla::t;e - P~~e s tal Se •1 1;,938 :ClS ~5.00 u~J( 

NOTES: 

Sub-Total 
:~earn ng 
Curve 

192,02~ .834 

63,435 .8)1< 

200,(.00 .834 

118 300 .634 

1~4 '32~· .831: 

17,150 .831: 

17 1~0 .834. 

174,900 .634 

82,300 .834 

21: 000 .8~4 

8:.;,72~ .634 

37,72:. .ll31• 

4L 600 . 81'• 

~1,4~0 .834 

41,1)0 .83'• 

123,1.~0 .83~ 

ELEMENT OFF Sit! t'.AIIIJPACTU!IDIG LA!lOR 

FACTORS 

G & A Overhead 

I N C L U D 

I II CLUD 

I HCLUD 

I N C L U L 

I !I CLUD 

I II CLUD 

I II C L U D 

IN C L U D 

I II C L U D 

I r; <;, L U D 

I r; C J, U D 

I 1: C L U D 

I J; C L U D 

I il C L U D 

I r: C L U D 

I J·: C L U D 

~~~~~~r ~~~~~=te 
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

l! 

PAGE TOTAL 

CBS TOTAL 

Total Total per Helfostat 

1':> 1~9 ( . " 
•• • J 

~2,<:!1- 2.~ 

1(7,;00 ·:.:.j 

').:; f/2 ~ 
.. 

U:i; 7'Y7 •• 1~ 

1!&,303 .~ 7 

11.,~03 .~7 

1L~ ,b<7 ~.:; 

(3/33 ~-~~ 

:i:0 Ol( .:-; 
'11,49~ ... 

it ... ,~ 

;.l,l;r.; l.:i:·. 

'7 1"1' . l. .... 

1.2,90'} 1.77: 

:.~.31'3 1 07 ·-
1':;2,~:.,.7 ~.lc 



JIROMTIOII IIATI D·• •M 

1:111 110. bl!?\ rnu .. .....,. """' """" 
I \@Ill Ot¥· Uflttl IIA!& 

Pft!' ,..,. CoM ! llllt&l 
I 

DLs~ 111.000 las 8 ... 1.'.111 
!U~ • lhifll9ft. ~~.ooo IWI ,,., /If!. 
faLRtifla ~1,100 u '·"' ·1111 

ll iE ~./B~Ra A sow fl.OOO ~ ff,l,§ ~.IIIII 

~!1!!6\G Any !1,000 1111 ,,it ,'ta 

llt.>•a• lo llaAdlliW u.ooo lu 11.1§ .'Ill 
VYI!il IIUY 110,000 lfiiJ .. ~ /Ill 

AIMPf 

..... .,..., 
imr"' AlA 

lll.Jilfl .ai!. l.lill 
J.U,IOO .~ l.UII 

mtoo .~ill loUII 

'f§,AOO .iii!. l,Ufl 
n,~ ,jjll l.l~ 

lU.Illll •• ill l,Ufl 
f7§,00fl ,ljll "·"' 

CilllftiJIUW~.~ 

,ACffJt§ 

O¥moNi2JIUI{mw· 
fot.tl 

J..S~ ~.(Itt ~?~,,.~§ 

l.)J~ ··~;966 eo1.~,; 

loU9 J,Qe6 1!0;,~~5 
·-

j,,jj.(l ~.ou 10~.71111 

loi)!l ··~:~ ic.~,ntl 
..... -· 

l,no s. .9(,6 ~~;,4~~ 

i.j)Q loa££ ~<.e;~_;lj 

IIAOl TOTAl, .l,m,?J); 

'" '!OTAL. C~,l;"'~' 

''"' . fill' 111!1tOGt.tt .. ~..~ 
e.~.~. 

i;,l!-

!..~ 

i.·,rn 
~,=-~ 
~~.~ 

Hl.~l 

ll,'~~?.?' 



PROOUCTION RATE 250.000 m YEA!! 

CBS 110. 41151 

Qty. Units Unit Item per year Cost Units 

!)!.!:h 223,400,00J lbs .252 $/lb 

:::..r.: Suooo:at l'l 688 O:>J FT ~.825 I :i;/FT 

Sto.nct.ion ?ire 3,937,500 FT 2.700 $/FT 

F;;.ies tal P·>• t 3,937,500 FT 5.45 $/FT 

S ~~nch!.on Plt..te 62.5c:.:> FT2 5.800 I $/FT~ 
E: t.ch Access 7 ,695,0CJ lbs .261 $/lb 

He.t:dl<.> 50J,OOJ FT .150 $/FT 
H:tch 62,5Cl; FT2 1.200 $/FT2 

r-" tcb Flange Inside 2,87S,o:<: 1bs .288 $/lb 

Ce':iestel 250 o:.o r-::2 .100 I $/FT
2 

Se~l futtc!l 2. 50C•,O.:·::l FT .19 $/FT 

Fibero,lass 2,250,0C•O FT2 .78 M··i 
1 P:'i=r 1,500,00,) GAL 1.058 $/~~ 

~·:hi te Pnint 1,500,000 GA!. 1.625 $/GAl. 

R!nc: St\1.:!-!\eld 1 lhlO 0('() EA .012 IUEA 
E:-.tc~ 7~c;:::;le Cla:r.p 1, o~x:, ... :-.,:a;:. E!. -950 ~/EA 

Co!lcentric ~-od"c~r 25\l,C.·X• !::11 9.00 $/EA 
l:a!'!t= Clm::n 2~(\ ,'ch.l , .. 4.·~0 •!:/F.A 

?.ivets 11 '000. 0.:•0 EA .01 $/'i.A 

C:.p Sc:-ews 750,0\:,, EA .027 :~/t..A 

~.;:.n:: ::".!t 1 OC-.."'1 0\:tO EA 012 . : /EA 

~~ck ~:::t 5UO,.X•J !::A .005 ~/EA 

NOTES: 1. Sail error not corrected in totab. 

Sub-Total 

56,296,800 

75 •o6 600 

10,631,250 

21,459,375 

362.500 

2;ooS,395 

75 000 

75,000 

828,864 

2'; 000 

475,000 

l 755,000 

1,587,500 

2,437,500 

12 000 

9~0,000 

2,250,000 

1.12~.000 

llO,OQO 

::o,ooo 

l2 000 

2,500 ... 

ElEMOO MA!ZIIIAL 

FACTCRS 

c~~~mg G & A Overhead 

.. 

~~~~~~~~ ~~~~~:te 

PAGE TOTAL 

CBS TOTAL 

Total Tout 
per He11ostat 

56 _,g~; E-:i: ;:~~:.!.9 

'7'1 ,,;, -~-r. :"' -, 
1o,6;1,<:5o ~~.53 

a L5o •7• cr .:.-. 
"Jf!) r:.-_,., ' '< 

.2~'j';J3 ~95 e.:.: 

.,~ ·:J'Y.• ·.• 
75,00) .::~ 

e.,e 864 ~. -:.~ 

,;>~ --.~ " 
4_75,:JYJ l.Sf'J 

l.7rr ;Y.Y.) ·t.·n 
1,~e7 ,'Y.I~ 6.:.5 

2,L37,50' 9-75 

12.'YYl -,.; 

'j~ ?,'./Yj ;.e~, 

C 2rJ ':.')() 9.:-::> 

.1 ~ 1~~ ~I'J:> L c ·· 

11~,0(;) ,L4 

20 'j()) .:.8 

1~ ,., •. "< 

~,5'XI .~1 



PMIIUCTIOII lUI .,o,ooo Ill 'IW 

Cll liD. 

lUll 0\f. UIIUt 

'""~' 
1!.''"1! f~OII'§~@ '1 1 1J~ 1POO l.ll• -- .. ... 

A!.i auoolY Snte• 1!50 ~~ ~ 

':I'MI-j!lll'~!!\~011 ~.~.Q;JU lll-
;)' 

t.•AA>QYAI. SIIB-Af. 

NllTUI 

Ulllt 
em IIIII~ 

•• u~" 
-.;6:5 ,$/~ 

,Q:;t ~/J.II 

.M-TOU1 

II,~,IJijo 

li!I,W/,§00 

'I,§~O,tlCIC3 

~~---~~-~~-~-----------

PAGE TOTAL 

CBS TOTAL 

Tota1 Tout 
per llattost.tt 

:<,e~,;~o,880 e.~ 



PIUlOUCTIOIC RATE __;2::.5~0...,,000""'-..:.I'ER:::...nM=::..._-

CBS HO. TITlE ____ ~HE~LI~OS~tA~T~S~l~~~~~STR~ucnmE~~~-------------

Qty. Units Unit Sub-l'otal Item per year- Cost Units 

Tool1r~~~: - Off Site -4 e.oo HRS 25.00 I $/H!l 870 000 .. Tooi •:at' l •· Cf'f Site 34,&>0 !IRS 4.00 $;"HR 139,200 

Tooling Oo Site Buy 15,305 000 . Tool Jo:at•l OD Site Fe.b 73,195 HRS 4.00 $/HR 292,780 

T->cllag Oa Site Fnb 73,195 HRS 25.00 $/HR 1,829,875 

-

NaTES: 
'"1'oo~ naterial is based OD the tool t"ab. hours. 

Toolir.g 1abo:- tours benefit OD 90-~ l.!arniog cune. 

ELD400 __ __.:;TOO=!.::Illll::::.. ________ _ 

FACTORS 

l!:earn ng 
Curve G & A Overhead 

I N C LUll 

IN <:LUD 

i 
I 

~~~~t;~{ ~~~~~:te 

D 

D 

'<) 

:;o 

jO 

30 

30 

PAGE TOTAL 

CBS TOTAL 

Total Total 
per He11ostat 

'=~, .. .,~') -~ 

4,640 -~~ 

5l'J 167 e:.-:,.. 
19.75? .:;.. 

6o,;,;;E • .c: ... 

$614,562 



.. GDVCTIOII MTI QOIIIOO M nAa 

CIIIIO, I!JtU TITLI !ll.m!!.W,!IJ'OI!f ~~~-

0'.Y· Untt~ U'nlt 

'""' !Jnfts 11!!1" Y@IP C.:st 

!!.at@~ I'IMI~ • ~'~~<!!t ?1\,1115 1111 ~i.OC _i/HR 

~V!U 2~ $76 1111 ~5.00 ~/HR. 

't'-R'"' a~< Bo 244 1£\ 25.0C .;/tlil 

!'@,;@still 4H¥ ~7.3!!,'1 I Ill 2,.oa .;ftm 

f!aar.@ (>~ '(26 tm 2::.00 :jHR ' 

IIH.lAFtal 6.ase HB 2~ 00 -.'HR 

~u ti,658 tiP. 25.00 .-/HR 

l!ahll l'll!Me • fll~j,~e· 69 ~5o IIR 25'.00 ~/lUI -- -·· -- -
!i~t~!! Aur ~.~l!~ !B 2''-00 ~/HR 

11!'\~1\ 9 ~92 1111 2~.00 ifllll 

llenAtA 'i4 202 HR 2",()o) Yllli 
lll!t@r, @@Ill l5 ,:189 lUI 25.00 UHR 

·-

f~4u:tAl ~~d l'P ,f,l]ll IIR 2~.00 :-:-/I'.R 

R•t• ... • •• S~o~ f!I.J,§'15 lUI 25.00 !c~-'ER 

l.l"''IPi!P ~.~.~ lfi{ 25.00 ;::IH.'l 

fliUl<O • !;oG.BS tal SAR.'I ~!1. 1111 1111 25-.00 ~ .'Ha 

--

Nllflll 

Sub-T&tll 

1,920,375 

6::,4,400 

2 OC6 100 

1,183,075 

l,543,t50 

171 4'\0 

111,450 

1 74e,900 

623,025 

240,050 

857.300 

377,225 

41:5 800 

514 ~75 

,, ll,5:JO 

1 2.0~ 525 

I~BIPI'I! 
~~~lWIUP~ 

FACTiJiS 

~~~lrlgl G l & Overhead ro:t:..."f ~~~~ta 

.834 I t C L U D D 

.834 I C L U D D 

.6)4 [ j C L U ll ll 

.834 [ : C L U D D 

.834 [ c C L U ll D 

6<4 I } C L 'J D D 

.8)4 I;· C L lJ.D D 

.8)4 C L U D "D 

.834 : . C L U D • D 

.834 ;: I C L U D D 

.834 I I C L U D D 

.834 1 I C L U D D 

.834 j I C L U D D 

.814 ~ : C L !! D !) 

.834 I IJ: C L \i D "D 

.8:;4 I I C L U D D 

PAGE TOTAL 

CBS TOTAL 

foul Totl1 
per IIIHGit.IC 

1,~?1,593 £,1,; 

5i<3,Q9j i!.~ 

l (:7'4 ·-~7 ~-~'i 

~c,EEs ~.~ 

l,~flf..:IC? 5.15 

1~2 . ..C~ .~"f 

l•l;-~3 .~7 

1.'-~.S, ~'=:: 5.e:: 

!E.f. ,4~3 C.7'5. 

2:.:.,<-~l< .e:. 
714 ~e 2 .I¥. 

;ll,6:£ l.ir~ 

~71,7'l1 l.l.; 

;.;:': :r.,r; l.'r.: 

::'-3,1\ll l.;7 

l ~~9.5:14 4,U: 



MIIWit1101 M1t e».oao • .... 

CIS •· w.n mu llli.I9i!!l! IUifiGB w 

It. Qt;J. jultts i 111ft 
.. tts 

M-Tcltlil 
,...;.,.. I c:ost 

. 1\hh 160_._CX)O IllS . 9.115 $!• 1.512.000 

S1JII8v,p~ l60.CXlO IllS '·'5 
.,. 1,.512.000 

.Pa11lttlur l60.CXlO IllS 9-115 .,. 1o5120000 

.. ""'Ju .... b,. .. 80 CX)O IllS . 9.115 It!• 156.000 

l'leoie•t&l. AuF 80,000 1198 9.115 $/lB 156.000 

.. ~-u- 160 000 IllS . 9.115 $/JB 1.su.ooo 

l'illa1 ...,. lloo~OOO iiiiS ,,,, .,. 3.180.000 

~ 
i 

I 

I 

' 
I 

llmS: 

IUIIBir • 111!11 ........... 

~CIA 
.81t 
.8]1a 

.8]la 

.II~ 

.83\ 

.8~ 

-~~ 

: 
·,!;. 
~ 

1.1311 

1.138 

1.138 

1.l.l8 

1.138 

1.l.l8 
l.l.lB 

fK11IIS 

1.3)0 

1~3)0 

1.]30 

1.)30 

1.3]0 

1.]30 
1.3]0 

PI:::!.."' ;::::• 
1.CI66 

1.0fi6 

1.0fi6 

1.oli6 
1.Q66 

l.CI66 
l.CI66 

IWi£ TOTAL 

CBS TOTAL 

Ttltal 

··~""" a.c!f'-"l 

a.~~.m 

10f.1T ,.2'JE 

10C.1T~ 

~.~ .... "3 , ..... 

tl5.~9.11t5 

~l6.35J,llolo· 

Tollll 
fill" lllllostd 

e.:,;. 
ll.:i.-

8.111 

ll.'f 

II.~T 

8.11t 
2{;.;5 

I 

:£1.' .... 

$1'o5.i.; 



.... 
0 

1 

1 

fltGIJUtTJCIII MTt _ _:1:.a.:::;OOO:=.&;,OOO=:.:·l'II:..::!IAI=-

CBS 110. lolo51 

I tea Qt1. 
per ysr 

llnfts 

J)isb 893 6oo .. OOO 1'bl! 

!Iilii Support T8,752,000 " 
Sta:odll.., Pipe 15.750. 001) " 
h.Jeo.tal J'ost 15.750•::100 "' StaACIIioa Plate 250,..:100 

·~ 

lbtcb Ac:eell 30.780 ,fJOO 1lls 

ll•n.H,. 2 000..000 " lt>tcb. 250,000 rl 
Hatch Fl..IIBR• lllaide U5l2.;)()() llla 

h·4ea'=&l 1,000,Xl0 ~ 

Seal Retell lO,OOO,XlO " 
F!~r!:laSI Q 000 ·)0() rl 
Priter E-,OOO,•lOO GAL 

libite Paillt 6 • OOi). <100 GAL 

Bin& Stull - lleld ~,,coo • =oo lA 

i!Atc!l T:)Qfle Clup .,,ooo,aoo £A 

C011eeatr!.c Beo!~r 1,000,CIOJ lA 

•:u--aa Clulp 1,000,000 lA 

81.-etao 44,000,000 £A 

Ca; Sc:nva ),000,000 £A 

li!.C! ~t ... ooo,c:oo :u 

Loetl ~ 2,oo.l,CCO ' £A 

lhr" t 
Cct 

.li'52 
).£:25 

2.'11J() 

5-le ,.ero 
.2!1 

.L:.O 

1.2:0 

.21!8 

.1::0 

.1"ii 

.. ,. 
1.~ 

1.6zS 

.o~ 

.~.., 

9-CX: 
4.5( 

.OJ 

.~ 

.Olii 

.006 

11111ts 

t/111 

$/n 
$/n 

$/n 

*'" 
$/lll 

$/FT 

$/rl 

~$/11> 
$trl 
$/n 
tin; 

$/GA 

*fr.A 

$/EA 
l*IEA 

$/EA 

$/EA 

$/EA 
$/EA 

$/EA 

.$/EA 

Sub-Total 

225 .l87 ,200 

301,226,400 

42,525,000 

85 837.500 
1,450,000 

8,033.580 

~-000 

)00,000 

3.315 456 

100,000 

1,900,000 

'7.020 000 
6,.350,000 

9,750,000 
50,000 

3,8oo,OOO 

9,1)00 000 
4,500~000 

.... 0,000 
80,000 

50,000 

10,000 

~--=~====~------------

FACTatS 

~lng- ''"' ~ ...... 1-':~'f I~W 

HIE TOTAL 

CIS TOTAL 

Tota1 Tota1 PI" lit 11oatat 

US 18T,IOO U5.19 
3'l1,U6,1oO) :!~1.13 

11a,5a5,oo.:< loa,,~ 

85 837 5'X. 85.81< 
1,115'l,IXIl 1,1., 

8,ou,,e., e.:! 
lC.') cr.,:, ·') 
300,000 ,)) 

3,315 .. ,6 !.!2 

l'JO,C.O'J .1) 

1,9'J'J,~:,j 1,;:, 

T, r..ao r,IJ) ,.~1 

6,!'"·""~ ~-35 

9,150,?~ 9-15 
,,,o~ . ~' 

!,e':i,,lj'j~ !.871 

9,'=-:N.~':~ 9.~ 

.. ,,:.o,ooc 1,,,~ 

lilo~,c'l', ,1.11 

8;,0"/.1 .'loe 

,~.'J:j . ~' 
1C ,0",;, " ... 

4Tll.i! 



.... -

fiiGIIUCTJC. Mlt 1,000,000 1'1111 11M 

~ 110. "51 nru ~ sliPJ'OM' SiJdkiiUii 

I tea 
Qty. Unfts Un1t 

Cost !Untts per lH" 

Hateb Flaase Outa1de 28,5bO,OOO lba .288 ~/UI 
UP ....... ~, ......... ~_ l 000,000 lEA 96.63 $/!A 
TrU~aportaU• 1,300,000,0 p lba .Olb ~/lba 

.. ~.,_,.Rt.ll. <:tnm.'l'l'lll . 

' 

I 

I 

NOTES: 

Sub-Total 

8,219,5_20 

96,630,000 

18,200,000 

ELDIEJIT JIABRIAL 

FACTORS 

~~ .... &lA OverhHd ~~~"' ~g 

PAGE TOTAL 

CBS TOTAL 

I 
I 

i 

Total Total per lleltostat 

8,219.~ 8.4:<= 

96,6!0,000 96.63 
l8,2:YJ,OOO l.e.2:> 

(834 2'1'11.6561 H:><..;:e) 

I 

$123,':>49,520 ¢u3.:5 



..... 
N 

'1 ...... .. 

CIS Ill. 

·~· Ull1ts Ulltt IWI Cost .... ,.., 
faolilll • Ott SUe l.S9.aoo IllS 25.00 

• i'OGlllat.'l • ott SUe 1J9,200 1113 11.00 

i'o.;,llll& • 011 Sit• hb r.-6,159 Iiiii 25.00 

i'oolllls 011 Site IQ 

Tool Mat.'l 011 Slw 2of;.].5Q 1113 11.00 

NOTES: ~ •ted&l 1• 11uad 011 tod tab. boun. 
'I'Oolilla iabor boura beaet'l t. CD ~ leamlJie curw • 

I 
~tt •. 

/I£ 

ill! 
' 

/IJit 

1/1111: 

! 

i 

i 

W..Total 

I&M··· I&A 

3,'So,ooo IB 

'"·aoo 
6.~3.975 I 8 

56.686.518 

1- 6]6 

i 

FAmiiS 

~ l~ml ,;::: ... 
LUDED 

LUDID 

I 

30 

)0 

:0 

~ 

]0 

PAG~ TO'Ml 

CBS lOT'-L 

Total Total per lllltostat 

116,!).0 .12 

18.560 .t:i 

213,1166 .21 

t.88•v•:~' l..!~ 

~.155 ., 



cas m. 

Its ~- Unfts Ullft per,.,. Cost Untts 

Kr>tcll. Fl.upl - oatalde )OT,26o IllS 25.00 t/la 

s~aD 101.505 IIIIS 25.00 t/IB 
StallddCIIl 320,975 IllS 25.00 $/Ill 

Pecleata1 MQ 189,293. IllS 25.00 $/Ill 

Flan.:e 21<6.9(11. iBs 25.00 t/1111 
Peele a tal. 27,1o)lo BBS 25.00 $/liB. 

Bell 27lo)ll. IllS 25.00 $/8 
Hakla Flaap IUIM 219.8211. IllS 25.00 $/E. 

ltltcla AU'~ 131,682 BRS 25.00 $/Ill 

ll!ltcl\ 38.liC71' HilS 25.00 i/118 

llaDille 137,1.65 IllS 25.00 $/liB 
&tela Seal. 6o,35~ HaS 25.00 $/1111 

Pedeatal. Seal Tl132f· HilS 25.00 ., ... 
Betalltlon Seal 82,)01 BBS 25.00 i/1111 
D.lUbler 65,Bli1 IllS 25.00 $/tJA 

Fluge - Pe~eatal. Seal 197.52:) HilS 25.00 $/Ill 

516-Total 

T,681,5QO 

a 537.625 
8,0121&,375 

lt,T]2,)25 

6.1'72.600 

685.850 

685.850 
6,995,600 

3.2911.050 

Cl!io.1~ 

3.1oa9.225 
1,508,850 

1,'783,200 

2.0'§7.-

1,6116,025 

li.938.075 

' ' 

.,_ ow am--~ 
~·--------------------

FAC'IUtS 

~~·~ CIA ·-·- l~l:ofof ~ .. 
i .8]16 

.831t 

.8)11 

.8)1l 

.831J 

.8)1l 

.8)11. 

.8)1l 

.8)11 

.a-. 

.8~ 

.8)11 
I 

.8~ 

.8~ 

.8)11 

.831! 

Ill C L 

II:CL 
I li C L 

I B C L 

IlfCL 
IIICL 

I t'c L 
IICL 

IJCL 

IICL 
IIICL 

I If C L 

I!ICL 

I !I C L 
I B C L 

IIICL 

Ull&ll 

VIlli: II 
UIIEII 

UIIEII 

1J II~ II 

UIIEII 

UJIBII 
UDEll 

UIIEII 

VII ED 
UDEll 

UDEll 

UDED 

UDED 

UJIED 

UDED 

PAii£ TOTAL 

cas TOTAL 

Total Total per Hllfostat 

, ... ~.~1 t.lo:l 

2,116,3?9 a.~ 

6,69i.:!Zr9 t.69 

3.91-6.~9 !.95 

~.lLT,SiaB 5-l~ 

571,m -57 

ro.m .57 
5.8~~.330 ,.e; 
2,TL5,~'r.i 2 • ., 

e>? Te6 .~~ 

2,8,9,97'o 
I 

a.M 

1,258,;81 1.~ 

l lof3T.l89 1 ~~ 

, .,"- l..'ft 

1,3T2,Te5 1.;7 

" ue '~ 1..12 



JICIDUCTlOII MTE 1.ggo.ocp JIB 11M 

CIS 110. ltll51 

JU. ~· Units Unit S...Total 
Ccst l.!n1ts per,..,. 

1'1all 640,000 IRIS 9.115 $/Ill 6,~.ooo 

Rl..a.ir. SIIDDGrt 640 000 IRI 9.115 aJ~e 6.Clll8 000 

Pa1Dt1Ac 6110,000 JmS 9·1e5 .,Ill 6,olla,ooo 

:Diall/lliag bay 320 .. 000 HRS 9.16 ~/Ill 3,01!11,000 

Ptc!utal Al•7 )20,000 HRS 9.115 VHR 3,0211,000 

Store a a. llucU.iziS 6110.,000 IIRS 9.'-:· .. /Ill ·6,olo8,ooo 

J.!'iDal AUY J. 600,1)00 HRS g.l!.:· :l/111 1'§.120 000 

; 

I 

IIOTtS: 

ELBUr_,;;CIII:...;;;SDB=,;;~====---

~"'llj &lA 

.8)11 1.138 

.8311 1.138 

.8)1l 1.138 

.834 1.138 

.8)1f 1.138 

.834 1.138 

.831f ' 1.1'!8 

FN:nltS 

1.330 

1.330 
1.3)0 

1.330 

1.330 

1.330 

1.no 

~~ ~w 

1.066 

1.::166 

1.066 

1.066 
1.Q66 

1.0(.6 

1.::166 

PAGE TOTAL 

CBS TOTAl 

Total 

8,131!.au 

~138 211 
8,1)8,211 

ll,tli9,1~ 

.. ,C".E9,1"5 

a,1;e,2u 

2:l,_~~.526 

$61,036,58o 

Total 
,... 11111ost.lt 

8.11.. 

8.1 .. 
8.11; 

lo,?f 

lo,:J'f 

8.1.; 

20.;5 

~61. )1. 

~9i.5.2lo 



...., 
U'l 

llltiiiiUI:TlCII M1'F. 25 .ooo Ill . up 

CIS ID, .... 52 nru ~ W'fii D:LOII1II8 

~- llntU Ufttt 
It• per,., Cost llllfts 

MUEBLU. 

t~atber1Eed Po~r 16 '-39, la(X) -,I -330 tlri 

'l'OCl.l:\G 

~ • CID Site Jab g,63P IllS 25.00 t/1£ 

'l'aol Ko. t.o.rlal Q.6'l0 IllS 4.00 . ~/Ill 

1'00LOOS~ 

011 srm acrc 

Eac1onre Ui,oao HilS 9-'-5 $/Ill 

s Wre • llaDd1111& 12 oc:> HilS 9.45 I SIIIB 
P!:Dal t.••J' 20,000 HilS 9.45 $/Ill 

):FG SIJBl'tXW. 

HOltS: 
~ ute!'1&1 1a baaed OD tool tab bours, 

Sub-Total 

~-~-OilD 

21+0,750 

~.520 

151,200 

u~.4oo 

189,000 

E1.BIEirr MUI!!t!AL, !'OOLDD • UJ!!II 

FACTORS 

lc;;ft'"V &lA 

I II LVDE 

.8]4 1.138 1.330 

.8"' l.H8 .. ,,0 

.83" 1.138 1.330 

~t:o'i m::;ur 

J) 30 

~ 

1.o66 

1.o66 

1.o66 

PAGE TOTAL 

CBS TOTAL 

Total Totll per lllltostat 

c --~ """' 
217.00 

' 

8,~5 .;,c I 

1.$ -~ 

(9,309) t-'i.l I 

201 lo55 !!.llo 

152 591 6.10 

~4.;19 1:.17 

(610 >65) (,<;.,l,l) 

$6,()1.4,67l. ~·1.78 

~6 ,041; ,67'< ~;;~1.78 



IWI ~. liMits Ulrtt 
PII'Jtar Cost U.tts 

.:.\1'!1llAL .... ~ ........ 1156,250 .,ooc lnii .)U ltM 

t'OOLlXG 

tooUac - tiD su .... ,.,lO'I IIIIlS ;:s.oo IU• 
tool ll&t'1 'fll.lO"' IIIIlS :11.00 l&llll 

: 

!OCILDIO fiUIIJODL 
I 

011 anz xro 
1M t!nr 1 ..... ,,.., 1•1• 

Store • 1DU11U.iDa 120,000 Ia ,_~5 ,.,. 
l'1lla1 Aaa:r aoo.ooo [!liS '""' 1•1• 

IIPU B'llllmHL 

Sib-'Mal 

""""'""'"""' 

1.852.Sft 

2Cif>.UA 

............ 
Lnlo"""' 

, ADn"""' 

EUIIEII' 'l'l!f'L- taar.DD. • YD 

fiC11ItS 

1~'1111 
CIA ·-_.. •=• 

I• 

.8Y. 1.138 

-~ 1.1~ 

-~ 1.138 

: 

: L U D EIJI ~ 

1.]30 

1.330 

1.330 

'm 

1.066 

1.066 
:1.066 

PA.OE TOTAL 

C11S TOTAL 

Tml Total ... lltltostat 

i.ft_A_ 19r.!Z. 

'l.'N .i5 
9,881. ,:)I. 

cn,,lT) r.Kl 

2.0~.55~ e.1~ 

L~_Q!Ia I. , ... 

2,,.~.191 1'l.l'l 

(6.101.658) {21..1;1) 



PRGIIUCTII* RAT[ 1,000,000 l'BII DWI 

CIS 10. n~---~----~---""--~--£_I_d __ ~ __ 4B __ ws ____________ __ 

Qt.,. Untu Unit Sub-Total I tell Cost itJntu per Jelr 

~:.>..:saw. 

~eather1Eed Polreater 625 ooo,ooc rf .)152 $m' 197,000,000 

rooLDiG 

Tooll~~g • Ql Site Ntg 205 191 HilS 25.00 $/HR l 5 129,m I 

• '1'001 Jo:at'1 - 011 S!M 205,191 HRS 1o.oo ~/HR 82o,792 

TOOl.IIiU SlJ!n'OtAL -
OR sm MrG 

Enclosure 61oo,ooc HilS 9-115 $/1111 6,olo8,ooo 

s toft & 3a.l>d11Dg lo80,·;)0( HRS· 9·"5 $/HR lo,5)6,ooo 

Pl11a.l AIJe:r eoo,.:xx HilS 9.115 $/HR 7.560.000 

ICPG SUBrOrAL 

! 

., I 
I 

I 

NOTES: 41'1'Co1 material ~ 1aued 011 tool tab. bours. 

FACTUtS 

l~m!"~ GIA O.erhead 

INCL 

.8)4 l:..1)8 1.))0 

.831o l.l)8 1.330 

.834 1.138 1.330 

lr'~~~ ~~w 

UDBD 30 

1.066 

1.066 

1.066 

PAGE TOTAL 

tBS TOTAL 

Total 

197 000 c;or., 

11')_,998 

2'7,~:. 

l198,3C8} 

8,)J8,2ll 

6,1ll3,658 

10 172.7(~ 

(21o ,lo11o ,632) 

$221,61.2. 990 

$221,612,990 

Total 
per lltltostat 

197.':r. 

.17 

.?:; 

( iC} 

8.11. 

~.1(; 

1-..17 

(C:II.Ll) 

~1.61 

$221.61 



case. 

IU. Qtl. untu Un1t 
Colt Ulfts Pll"111r 

lite--·"···- 120 000 1118 u.la5 :ahlt 
Cllac-.a\ 11,150 IllS u.1a5 :$/Ell 

' 

lltmft!UL 

200l.IIIQ 

!Dolla& • Jab :ut,80o 1118 a,.oo 1~/Eil 

!Dolla& • .., 6 am 35,000 1$/SI'l 

• !Doll!a\'1 la.80o IIRS lt.oo ~/Ell 

!CIOLJRJ SUBrOZAL 

' 

I 
; 

I 
I 

MOTtS: ""1001 aterl&l. ta tou..s oa tool tab. boll!' a. 

S..TD'tal 

'r:.ftow IIA 

1~.000 .8]11 1.u• 

~~660 .B)Ia 1.Uit 

)IIC,OOO 

ll.C,OOO 

5J 11.00 

AIClatS 

..... ~- ;::::w 
1.zr& 
1.218 

J I C 

1.058 

1.058 

UDID )0 

30 

30 

PAGE TOTAL 

CBS TOTAL 

Total Total .... lltltostat 

1,72£.~ 6t.rJo 
61,1)0 i.t..~ 

(l,T8T,l.81l) (11.47) 

10,6£7 ·'3 
T ,ooo .2e 

1,707 .rrt 

.. 

(19,374) (.~) 



.... 
~ 

JIROIJJCTICII RATE 250• 000 1'llll D1Aa 

CIS 110. ~ ----- TllU J"'IIZD AIISY 6 C3C111Ur 

Qt1. Untts Untt I tell 
per ,ea·r Cost 

Site IDaWll.atiao 1,200,000 HilS U.la5 

Cbel:kalrt la2,500 IllS U.lo5 

SUBrotAL 

'l'OOLI!IG 

\'1»11116 - Pall 92.119 IllS 25.00 

7oo111ut - BuY 60 9ft '!5. 000 

Too11Jia Mat'1 92.119 IllS lo.oo 

'l'OOLDil Sllll'l'OrAL 

• 

NOTES: 

Sub-Total 
llfttts 

$/IB 13,"1\0,000 

I $/1§1 '-86._625 

$/Ill 2,302,975 

t./SKJ 2.100 000 

$/1111 ]68,476 

EUIIEIIT LUDI 6 IQUDIUI 

tcum'"" 61A 

.83Ja 1.Uif 

.8~ 1.111o 

I. 

FACTtltS 

~-d ~~~ m~ 
1.2T8 

1.2T8 

LUDID 

1.0')8 

1.058 

30 

30 

30 

PAGE TOTAL 

CBS TOTAL 

I Totll Totll 
per llllfostat 

17,260,51111 ,~.Oio 

6U.'U1 2 a.s 

(17 ,I!Tl,856) (71.11:;) 

76.766 .~1 

TO 000 .28 
12,283 .05 

i (159.Cii9) (.0.) 

$18,030,905 $72.13 



...w:r101 .,. a ·•·• • .. 
Wl6o 

CIS Ill. -~-- nn~ __ ~~==~un~~·~----==:L-------------
tt• ~. ilnlts URtt 

~1tl 
M-Tatal RlmltS 

Tota1 Tota1 .. ,.. .. coat 
~~· .. GIA ~---- r.::w ..... 1111tostai 

llte 11,.800,000 1'1111 u.ll5 i$/IR "·*·000 .~ 1.llla l.lml 1.051 
_, ... _ 

loa.· .... 

CI*UIN~ L?O,OOO 1118 u.a.s .ha ~ ..a...t-- .au ,_,. , ~ D'lfl .t_fWI .............. 2.L5 

~ (n,.L.A9 ...,., cn ... 9) 

fOOL DO 

fOOUII&- hb 299,311' 1118 as.oa !$Ia ...... ,._ !If CI.UII II .30 a9.1a87 .25 

• tooJ,ICa\'1 l99.~ - a..oa iiiiR l.lW.",.; 10 '!.c:una .01. 

~-- Ro - ~-11111"1 $.'mrl A._"""" 30 28~.C'l0 .:d!. 

!OOL!m BU111'1lW. (5!9,lo05) (,57) 

NOTES: $ 



co -

' 

JIIIIIIIIICTlCII :Mlt 25 .0«1 JIB 1!AJl 

cas.,_ -~---- nru JIIS:u:ar AD .. ~ 

Qt,r. Ultfts llllft IU. 
per Jar Cost [llllfts 

~LlaUCIII 2,000 IIRS 25.00 $/1111 
P1a14 LUU. 2 0«1 IIRS 25.00 I& ill! 

!lOTtS: ~r~ Uaia011 • rec:urriDs coat~-

Sub-Total 

cu ...... 

50,000 

50.000 

ElfJU1' SABa 

fAtTc.S 

&lA ""' i~!!.."l it=:" 

PAGE TOTAl 

CBS TOTAl 

Total Total per ttelfostat 

50 000 2.<:., 

50.000 200 

! 

I 

$100,000 $l..OC 



CIS RD. 

~- units U111t IU. par year cast ~tts 

· •al!tMY Lia.lotm 20 000 IIRS 25.00 in. 
FS.l4 Llalaca 20.000 IllS 115,00 tis 

-

" 

Sub-Total 

500.000 

~.ooo 

I.A8a OBEn ............................................. ..... 

FACTatS 

l~r;,;; .. .., lilA l!::;..'i ~w 

IWiE TOTAL 

CBS TOTAL 

TotAl Total ... lllltost.lt 

500 000 a.:.~ 

500.000 2.~l 



Q) 
w 

PllCDJCTtCIII RATt l.OOQ.OQO Pill Z.N\ 

CBS 110. a.l?O TinE IIESJDR MD DIIDIIIIRDO 

lt81 Qty. Untts Unit 
per y&ll' Cost 

l"aetor:J Llai&OD Bo,OCoJ !IRS 25.00 

Vi,.·Ld Lh.l.sOil 8o 000 !IRS 2'1,00 

----

NOTES: IDI!UINriJI& Llaisoa - recurr 1ng co•t only. 

Untts 

$/~ 

't!!m 

EtomrT LABa 

Sub-Total FACTCitS Tou1 
:..':..":1 119 

Totl1 per Me1tntlt &lA Ovet"head :!!:~~ i~w 

2,000,000 a,ooo,ooo a.c..~ 

2 000 000 a m,ooo a.~:> 

--

PAGE TOTAl 

CBS TOTAl $4,000,000 $le.OO 



PRGU:TICIIII tATE §.000 P ftM 

cas m. 11810 
~--~T!'~P5~--------------

Qt,r. Ill ttl •n Sub-TDUl FICDS Total Ita ~tta l'lltal ,... ,.... CDst 
~~·- sa A 1'-t:&:..'f c:::w ,... 111 toltolt 

I"" -
Alit~ atdJI, l an a aao oao .... MI._,~_.., ,. ~"' 

lit.. Prep. 1\c. 1 an 1,~.ooo !0 50,'.hl a.~ 

A.l 1 Sift 6)0,000 ~ <tl oo-. ljl, 

Pal11\ a. SUid'blaat. rae. 1 Sft 1,000 oco ~ "" '>11 1 ., 

Aut-Ud lfll11.Ut .... !!aula. l Is& 500,000 ~ 16 66"' ,_.., 
\'~111cl•a 6 lA UJ.OCO f/U 6o,ooo 30/5 ~.ooo a a..•~ 
Pork J.1ftl l lA I, CICIO ltltA lllll,aao ]0/15 1.8.000 LCII! 

I 
I 

I 

IIOTIS: 
PAa: TOTAL 

en T01AL fJl,8J 



PllCI!IIICTIGI MTt 150,000 II! 1BA1 

cas 110. Y12 nu !WIIlWf'! •cnl'1P. •••em· m, 

~. 1111ftl Unit Sub-Tatal lU. ,..,... Cost llllftl 

Alsub~ llld&· 10 snJ 8D,OOO•OI?O 
&lte Prep. ftc. 10 anB u,ooo.ooo 
A•B 10 sns 6.~.1100 

I P&tll\ & Salldlllu~ he •. 8 snJ T,6oo,ooo 
Au\.x:ate;S llaD4lSa& &,t~. 10 :>B'UI It '150 000 

V•Mclea 6o IJA. J.O.OQI) ~&IM fiM.IIOO 

...... " ....... 10 lA 8000 ~&IIA alto 000 

fR 

' 

I 

I 

- - ----------- -

mlTES: 

EUJIEI1' toCILJIII 

sw·-- CIA 

o., ' 
1.0 

0.'!1 
o., 
0.95 ' 

D.~ 

1.0 

-- ~ ~ --

FAmltS 

·-·- ~~"f ~m~u i 

---

30 i 
30 

i 
I 

' 
~ I 
30 

I 
i 

30 

301.5 ! 

30/lS ' 

-

PAGE TOTAL 

CIS TOTAL 

' 
' I 

' 

Total Total 
I PI" lleltOSt.lt 

' a.,ll,OOO 1'l.l! 

~000 a.c.o I 

lM.OOO 1.2 

2lo0,~) -~ 
150 lo:,O .£0 

" h"", n.IA 

lt&o,COO i 1.92 
. 

l 

! 

- - --

$?,.\29,100 tat.n 



PROIIUCTIOII R.m: l.!X)().(!QQ fill ]IN! 

cas 110. 4810 

~- Units Unit Sub-TotAl FACTtRS Total ltaa Cost iUn1ts l~l!..t.r 
Total PI" Heltostat per lftr ra;.:.;""' G&A r~ ~UI 

A•se .. .b}¥ Bldg. \o sns 32(),000000 .90 30 9,6oo 000 9,£() 

Site- Prep. Et.c. qQ GS1S 60 000 000 .90 "'() , p,..,., , ,.,. 1 P• 

At..!: .. 0 I SETS 25.2:l0.000 .25 ~ 210.D'n .~1 

Pelot & SaDdb1aat rAe. 31 ~ 27 9')() 000 .90 '\!) 8>7, 'Y/J ,._ 
Aute&ated 1'~11"" Eoui<>, 40 I SE'l'S 18 000 000 ·90 ~ 'i40 000 _t;l, 

Vehicles 2 .. 0 lEA 10.000 IHRA 2 a.oo ooo .90 ~/'i 2.96? 000 U<-~ 

Fork Litt.a 120 &A 8,000 UEA 9bQ,ooo .95 30/15 1,1124. :lO:) 1.82 

NOllS: 
PAl;[ TOIAL 

en;; TOTAl. +21, 'TTl,OOO 



IIIIID£TlCII Mlt 22.000 Ill DM 

CIS 110. 11850 nru I'LAIIl' swmJP AD CIIICIDUt ELSIEir __.!:!!!!!, 

~- Un1U 11111t Sub-Tobl FAmiiS Total 
' 

It. 
per ,ur· Cost ~ttl Total 

PI\" lltltostat fiif.Vjj"' .. IIA ·-·-I~ ~~w 
' 

1 ' 6,)81o 13-'S .,. Al14;1a:»& ad Scu IllS 8}t_86S .8~ 1.097 l.lllll 1.052 102 S60 :..l·:l 

=c=-.li:W:!:ate 4.2S6 IllS n.M ilia 5'7.1115 8" 1.09'7 1 21>1 1.052 68."" 2.-7. 
i 

2 
. 

I 
I I 

' ! ' 

I 
' 

~ 
I 

I 

' ! 

! 
--- -- ----·---· -- '----- --

!lOTtS: 1. £4ch t.o.Uostat 1a aligred aDd scao..'led tor iJoa8e s~ture, _xuer ceatroid aDd total ~r. OperatiJI& IDOC!ea 
._....., ftl'itiecl. aequireo tvo 3 ..., :revs, ':" -u.s oa da.J ei>Jt. IWiE TUTAL 

z. Slll>.lyatem 1a gradually ;>awered up :lBI..Dg nceher as target. Filial IIIOIIth at 1~ operatioa. Requirea 
4 MD crew, 7 moaths oa. day shitt. CBS TUTAL $110,935 $6.81o 



IIRGDUCTI• Mn --=CO~~~C&~·a¥!!0C::ro..1P--.~PM-t.-­

cas 110. _..;;;11850::::.:....-- Tl~ -~B.Aft=::..::8DIII\IP=::::.~UD=.."=:*=':'"='*';..._ __________ _ 

~. Ufttts lla1't SD-Total l'tfill ~tts I*' Jftl' Col't 

1 Al~ll\ Uil Scaa 63.81oo IllS l3.~, ~/lit 858.650 

I 

2 ~~llac!?"' Sllba¥Stu 162,560 IllS ll·'' .,. ' 858.650 I 
i I 

i I 

' 

' 
I 

I 

i 

DlRBn--~~=Aaa~---------------

FAC11IRS 

~· .... GIA 

-~ 1.09? 1.21-1 

.8311 1.097 1.2111 

~ lr.:!'!:w 

1.052 

1.052 

P&lOTM. 

cas ma&. 

Total Total 
per Hlltostat 

1.025.6o'l J..l~ 

683.?50 2,.,.. 



PIICDIC'IlOil RATE 1,000,000 l'Bil.'IBAII 

cas 110. ~ TJTU PJ.6!ft S'1Alm!' A1!R C!!DC!!Wt 

Qty. !In its Un1t Jtell 
per 1ftr Cost Unfts 

1 .,..--...... +. ............. 2'i'i.~ !IRS 13.45 l$/1111 

2 ;~~ A~bayatem 170,2lio !IRS 13-45 $/1111 ! 
I 

I 

' 
I 

~ 

IIOTES: l. S~e lOOteD fOr n.te Of 25 ,co.> per 7' &r. 
2. • • " 

ELBmn' _.!!!!!!! 

Sub-Total FACTCJtS 

:t:~:·ny GIA Overhead 

3.434 6oo .834 1.097 1.241 

2,2119,100 .834 1.097 1.241 

~ y~~:w 

1.052 

1.052 

PAGE TOTAL 

CBS TOTAL 

Total Total 
per Helfostat 

lo,102,1ooo l..i·) 

2 734.900 2.71. 

·-
---- --- J 

~6,837,300 ~6.et< 



CIS 10. .....l'*'iM.tlollol.....-- n-.J: pap IMP <uw en 

~- Ulltts Ul.tt ·- _per 30 :rn test 

.... _ ... ,.., .... 2510 !A 211:..18 

R£FLBC1'QM 125 ~EA ,,..30 
liD~ IISARJliUS 100 lA •.sa 
I>RI\'1: W1'0SS 400 £A ~.oa 

lll:A.'\So:l."( m:A.'II:IIS 100 '£A 5i.5Q 

...... ,., ..... ·- ---
Po->er Cord 10 £A :..1'P 

S'r&Ditcmoer i 20 £A 111.50 

Cbaada 10 EA 2.1? 

P.c. Bov4 
I loT EA ~-00 

Atl'l ~'I!>PI.Y 

Ca~:~;re11or Valle'S 300 !A !i.OO 

Pr~tilter 25 OJO lA •• 50 

F\lter 250 !A ~.00 

Cczpruaor 10 lA J•.oo 
Check Vo.lve 10 EA !i.OO 

Chus1s 10 lA 3!i.OO 

NOTES: 

! 
Sub-Total 

'lllltts 1~1111 

uu. 6o.~ 

F,tu. 83,188 

$/FJ. '750 

$lEA 6',000 

$lEA 550 
I 

$lEA l2 

' $/FJ. 190 
; $/FJ. 22 

. $/FJ. 1],6)0 

~ $/EA 1,500 

' $/EA 12500 

t $/EA 5,000 

i $/EA 300 

' $/FA 50 

-1 $/-.:11 350 

I I 

I 
I 
j 

i 
I 

FN:TIIIS 

&lA ·-·- 1!:~1if r.:;::w 

PA&£ TOTAL 

cas TOTAL 

Total 

6:),1;1.5 

83,Te8 

75(1 

61t,V..O 

550 

1,2 

19':1 

aa 

1],630 

1,5:i0 

12,~~:> 

,,coo 

300 
50 

;5() 

Total 
...,. lllltostat 

a.a.a 
3-!5 

-~3 

a.56 
.-:.a 

.01 

-55 

.~)'.; 

-~~ 
.i) 

.01 

.C.l 



~ -

CBS 110. CIC210 

I tel 

EliCLClSUiES 

REFI.Jic'roRS 

t:'B"JtU. ,....,.,._., 

DRIVZ ~))'l'()RS 

UEAR!(lX IISAiUliGS 

1-XLICS~\f C01i'fi!OLLBR 

~r Cord 

'l'rAN~f"o,_r 

Cbaaa1s 

P.C. Board 

AIR SUFPLY 

Cac:~asor VaDeS 

l'Nt11ter 

I'~ lt.or 

CaD p-eal or 

l"hodr VAlvo. 

C:..da 

IIOlEI: 

:!ll'AIII PAIIB (DVBiftQii) 
n~ ......................... ~ .......... ~ ................................... _ 

Qtr. Units Unit Sub-Total 
per 30 yra Cost Un1ts 

2,~ BA 221.70 $/SA 554,250 

l 250 EA 590.03 $/EA 137,550 

_1.000 lEA T.:!'i I ~lEA 7.250 

~.oOo EA 152.00 $/EA 6o8,ooo 

!._000 EA 5.25 $/BA 5,250 

100 !A 1.10 $/EA 100 

200 EA 9.00 I £/!A 1 800 

100 BA 2.05 $/BA 200 

470 EA l!60.0Q $/EA 122,200 

J,OOO EA 5.00 $/EA 15,000 

250 000 EA .50 $/EA 125,000 

2.500 EA 19.00 $/&A ItT.~ 

100 EA 28.50 $/EA 2,850 

100 EA 5.00 $/EA. 500 

100 EA 33-25 $/EA 3,325 

IIMBB%AL 
aDEn--..... ----------------

FACTUtS 
Tot.at 

~::·•'II &lA Ovui!Hd ~l:e'i m~r· 

'"'·"0 
T3T,,O 

7.&5? 

6'.8, )X, 

5,15:1 

~00 

~.,e';') 

k?? 

I w.a~, 

15,f>XI 

1&5,000 

"' ':lO 1,850 

':lO 
3o315 

PAll TOTAL 

CIS TOTAl. ta.a:so.m 

Tota1 
per Hettosta& 

a.aa 
a.~ 

-~· 
a ... 3 

.c.Q 

Ntl• 

.~·1 

Iiiio 

.It~ 

·"' 
,,0 

.u 

.:1 

:: ... 
,01 



Al!IIIUl:TIC!t Mlt l !I!O·ROQ S1 )UI 

cas 110. atl210 Tim SPAD PAilll (DtwiCEI) 

~- 11111U Ill it IWI 
.per 30 :rra Cltst 

E:lCl.OSlUS ! 10,000 BA 221.61. 
IW'LSC'lOIS I 5,000 BA 563.&; I 
GD!IW. IIEAlUIIIIS I "·000 BA T.OO 

J)RIVJ: MOTQll8 
I 

l£000 lA 111t.oo I 
CliWU!m IIIWUIIIIS "·000 BA ,.00 

IIE1.ICSV.1' COllmll1.Ual 
PQo.·er Car4 4oo ~ l..05 

trul&f'Qz:Dr 8oo ~ a., 
Clluata 4oo BA 2.00 

P.C. 1IOaM 1,88o BA II(J.oo 

AIR IM'PI.Y 

C01:1preaaar v-• l2 000 !:A ,.00 

Prefilter 1,000,000 EA .50 

FUter 10,000 BA ]9.00 

Ca:o.oreuor "00 ItA. ral.50 

Cllllelt\'am t.oo EA 5.00 

Claula "00 SA :::s.25 

lOTtS: 

iutt1u 
Sub-Total 

I t/BA 2 1116.100 

I t/BA ~.~.250 

: $/lA 28,000 

:UtA 2. ]1)11' 000 

$/lA 20,000 

$/lA 4oo 

t/BA T,OOO 

t/BA 8oo 
$/lA lt6o,6oo 

~/BA 6o 000 

t-/IA 500,000 

$/lA 1.90,000 

lt!BA ll"OO 

~/lA 2,000 

*/SA 13,300 

FAtT1ItS 

1=1111 &lA ~d ~, re::;w 

PA6E TOTAL 

CBS TOTAL 

Total Total 
per lltUostat 

2 21£__._10'J 1: <a2 

2,81oi.,P.,O 2.60-

t8 000 .03 

2.~'llo .:no 2.n 

2:J,OOO .02 

looo ;:;.,a. 

7,000 .01 

8:x) JteJ[, 

lo60,6:>:: .1.6 

. 60 :.00 .d. 

5'Y.>,0<>) .p 

19') ()()I) . .19 

11 ~-~ '" 
2,C>Yl :i<l!!· 

1• ':>') .~: 

$8,657 ,1!50 $8.66 



.. w 

1 

2 
i 
: 

[ 

PRIIIIUCTUa M'lt a,,ooo Rlll'IIU 

~m. ~ ~--~-~~~~~~~~ftm~~aa-~DB~·-------------------

~- Ullfts Ullft Sub-Total lU. llllfts l'ler 30 J:n. Cost 

Po~· .. wr !Qe 30 Boll 10.00 ~/Bol.: 300.·oo 
' 

Acceu Hatcb au•t ~ Roll 10.00 I•!Rol 300.00 

-. 

IIOT£5: l.. ~ pa\cllbs • A$~-a ~ autrer a.i.Dor pg~etures ill 30 ~ar.s. 
2~ aa- lS repla~ut ill 30 Jear•. · 

ELBDr MSIWL 

ISft' .. 6.1 A 

FACTIIRS 

Ovtrllud - tm!fU 

PAGE TOTAL 

cas TOTAL 

Total 

31)),1)0 

__ lift 

$600.:10 

Total 
per lllltosut , 

.1)1 
' 

_ft, 

i 

' 

$.02 



fiiiiiiUCT1Cit Mlt _ _.m...,e!I!IP ...... •-.· .~~PM--

CIS ID. IMIIII& 

BBER-------------------
Qt.J. Ulltts Ultt Sllb-'Mal FKRIIS Tetal IWI 1fiU 30 ,.... c.st ~tts Total 

J~~rlllltostat 1,__·~ IIA ~~ ~-
1 ~1tar 'rQe 300 llDll lO.tD $/lA 3.000 3,000 .01 

a Aec .. • lla\c:b OaaD\ SOD RoU lO.C:. lallA !~.CICIO !.000 .Gl 

I 

' 
! '· 

I 

! 

' 

I 

I 

.nts: 1 .... 1111\el ,... .... ot 25,000 ,. .. :l'IV• .. . . .. 
;.aa 



\0 
Cl'l 

1 

2 

; 
I 

I 
I 

PltODUtTliJI Mlt 1,000,000 JIBil DAil 

CBS 110. 
(11220 TITLE 1CAD1W1iB fOil liBPAlBS 

~- Ur.1ts Untt It.-
per ye~r Cost 

Fo4oeater Tape 1,200 Roll 10.00 

Access Hatell ::ua~ 1,200 Roll 10.00 

., 

- - --

NOTES: 1. S..e Dotes tor rate ot 25,000 per 7ear. 
E.. • • 

Sub-Tot&l 
Untts 

$/EA 12,000 

$/EA 12,000 

' 

! 

El.DIEI1' IMDRIAL 

FACTatS 

lcu..Yi!"-7 &lA Overhead !~~u..~ lm'~" 

PAGE TOTAl 

CBS TOTAl 

Total Tot&l 
per Jt.Uost&t 

12,'>00 .01 

12,COO .':11 

$24. ')()0 ~-~ 



fiiiDICT1111 Mlt 15,000o Ill !Ia 

CIS liD. nlU--~·~-~~ICB!!!,.~.......,!!!!~··~U~-:.,!!OI&il!!!!_ ____ _ 

lltiJ. lilts Untt. S..Total 
It• p.r ,..,. Cost: U.tts 

JiltUoaW.t Vaaber l BA $,CIDO t/EA lQ,aoo 

Spr!JiklAtr Bntem 1 BA 1.500.Cil0 ,im. 3.~000 

J);x.e R• placemeDt Nac!UM 2 u. 2ll,GOO UBA lt22,oco 

J.:dllteiiUice Vall I u. ]1.,500 $/BA ~.oco 

I 

! 
I 
I 
j 

FKniiS 

a;;,;·· ... I lA 

I 

E::!.~ ~w 

PAGE TOTAl 

CBS TOTAL 

Total Total ,.,. HIUostat 

16a,O:lll 6.LC 

I -a_'II~_"Wll I,.,, --v, 

~.O» 16.ea 
69.000 a.~ 



~ 

) 

PRGDUCTtlll RAIE 250,000 1'111 1BAil 

CBS NO. Tr.1.£ IIADmliAitZ lllSDJAI - 01H1B 
D.DIEJI1' 

lUll ~- Unfts Unft Sub-Toul 
per year Cost Unfts faijW. ''" ...,,.ft • .,. .. Vaahllr 10 BA l62 000 &IBA 1.62o 000 ·90 

Spr1Dkler S,.a\nl 10 BA 3,500,000 f/BA 35,000,000 .95 

Da:te ReDlaCt!~>eDt Mach1111! 20 EA 2U,OOO $/Ell. ,.,220,000 .91) . ( ""-"' 20 EA ~.<;()() t;hu. 6Q:l. 000 ,q; 

; 

I 

i 
; 

' ' 
i ' 
! I 

----

IIOTES: :teanW!o; C1fne Pectar applied to Iaiit •:oat ~ ~ aa eetimated ~or tbe ~ .. quaatlttea 
fer the JI!I'0411d1GD rate ~ 25,000 per je ar, 

FAClORS 

OveriiHd = gmw 

PAGE TOTAL 

CIS TOTAL 

' 
I 

I 
I 

I 

Total 

1,11,8,000 
]],850,00() 

l.T98,C40 

655 500 

U9,16l,,oo 

Total 
.... 1111tostat 

,.8] 

' '1]3.0 

~ 15.19 
I a.€2 
I 

' 

I 

--

t156.61o 



.. 

PIGIIUtTICII Mlt -~l:a:,C#J==.OOO-=:~·&~IRiiL.IWIIilll-. 

CIS •• 
Cll'230 IIAlii'IDAD ...-w• - Ollllll 

n~---------------------------------
UICIALWUDW aDEU----------------------

tu. ~. ...fts Uldt M-Total 
cast lvntts per ,_r 

~ CIA 

llelloatat Vaater l!o .. 162.a.o $/lA 6,118o,ooo .85 

Sj:>J'111kl.er System "G EA 1.500.<*1 ltizA lbo C#J.C#J .Q() 

l'aoe Re Dlacemeat Mt.eb1De 80 EA 211..000 1£/RA ·~ _., nnn .&I 

l'.a !.DteD&Ace y..., 80 EA ~.500 $/BA 2,'760,000 -90 

I 

NillES: LearaiDg c:ur-- Jaet.ar applied to Ulnt Coat ot e~lll u eati:ated tor tile lower qiiiUit1t1ea 
tor tile prOd=Uaa. rete at 25 ,C#J ;per ;rear. 

. 

FACT1IIS 

IOrerhHd l~l!..t{ ~ 

PAGE TOTAL 

CBS TOTAL 

Total Totll 
... llelfDStat 

c cnA""" c ... 

• ...: r.-v. ,.,_. 12£. ~ll 

>L '' § ,..._, 1L ~o; 

2,1oaio,G"-> 2.1.6 



~ Mll _...;12=u,OOO=:-'IRIILWI..-IL..­

cas 111. <dll 

Qt.,. Ullftl Unft [t. ~ftl jper 30 1ft• Cost 

l m:LOStlll$ a,,ooo lA 241."/8 $/lA 

CDOIAL 8BMDIII 2560 lA 7.50 */lA 
!'RIVE~ 12.8oo u. t!iO.oo i!F.A 

GBAilKI[ ISAIUIIlS 2,560 lA 5-50 $/lA 

H.C. 1'Qo'BII COlUI 2"<l lA 1.17 $/BA 

..... -· fi~ u. 0.50 liRA 

a.c. CBaSSlB a6oo lA 2.17 $/BA 

AD IJUI'iiLt. 
c:-proaaar v-• 27,200 lA 5.00 $/lA 

Pretut.r 125,cioo lA 0.50 $/lA 

ftl\er 25.000 BA 2000 ilEA 
ec.,.r.aao;r 2"<l BA )0.00 $/EA 

Cbeck 'lal w 2"<l BA 5.00 $lEA 

Cbuall 24o BA 35.00 $/lA 
Sl'alL:laBa SYSDk 

Bead a 6,250 EA 50.00 $/lA 

\"alwa 250 BA w.oo $/!A 

NOTES: 1. ~4 replacement tor aa anrace Ute of 18 ,.,...a . 

SUb-TNl 

'rur.i!i 

6,01111~~ 

19,200 

2.oli8.ooo 

1lo,08o 

28o 

fi.ofio 

520 

]Jii,OOO 

62,500 

c;nr..ooo 
?,200 

1 200 

6,400 

31.2,500 

?500 

~------~·~w.~.~~~~~-------------

FACTCilS 

51 A ·-- 1~11{ ~w-

U/lB 

PAGE TOTAL 

CBS TOTAL 

i 
i 
; 

I 

Total Total .... lltltostat 

lo,031,'700 161.27 

19,200 .TT 

2.oli8.000 I!L<» 

14,08o .56 

280 .. 01 

6.o!:l .21. 

5i0 .C2 

136,000 5.1.Jo 

62,5::1? 2.50 

soo 000 ~00 

7,200 .2!; 

1200 .05 
8,4:x> .~ 

312,500 12.50 

7.500 .. , 



cas 1111. nru --*t!,jil!:I!W!!:!!~a~o~i111111lllillo-"I!AIIUlm~u~~~r._. :.-..liarJI!I!r;l.lll ______ _ 

Qt,r. Un1ts 1.111t ! Sub-Toul IU. 
J'V 30 ,rn.l Cost .;untts 

l !:I/CL051.11U:S 250,000 &A 2Zl.70 $,/r.A :55,1125,0QO 

CD:!!AL BEARDiGS 25,6oo EA j.25 $,/r.A 185 6oo 

raM >I:>TORS 128,000 EA 15:C.OO $/EA 19 456,000 

CEARBCX B&Alll!KOS 25,6oo !EA 5.25 ~/EA 134 400 

!I.C, Kr•EB CORD 2,400 ;EA l.l.O 1$/EA 2,6oo 

H.C. tBAilSFOIU-1:11 6.380 RA 9-00 I $/EA j7 400 

H.C • CI!.ASSlS 2,400 ~ 2,05 $/tA 4,900 -g ADI SUPI'LY 

Caztpreaaar VaDel 272,000 EA 
I 

5,")0 4/F.A L,360,000 

Pn!Uter ,250,000 
I 

EA .50 $,/r.A 625,000 

Filter 250,000 EA 19,DO lt/EA ' 750 000 

Comoreaaor 2.1!00 lu 28 ~0 l/EA 68.400 
Cbect Val"'lt 2,400 EA 5.)0 ~,/r.A 12,000 

Cbual.ll 2,1JOO :&A 33.;;'5 ~,/r.A 19,800 

s~srsm 

ltl0a4A 62,500 EA 50.00 :.tv. ::,125,000 

Va1vu 2,500 EA JQ.IXI $/EA 75,000 

nons· 
• 1. Scbe4oll.ed replac.""'at tor ul averap H!e of 18 Jl&rc. 

~--~~~~~~-------

FACTIJ!S 

~rv".:'"i GIA Overhead ~=~~t.J :m~:" 
12/18 

I 

' 
I 

PAGE TOTAl 

CBS TOTAL 

Toul 

~.968.500 

185 6')() 

19.456 o:.:~ 

l34,4Ci:l 

2,600 

57 ~co 

"·~') 

1,3!0,000 

625,000 

4 ~0 oOo 
~8,400 

12,:>0') 

19,8'Y.i 

3,125,0JO 

75,000 

Toul 
per He11ostat 

•l'P ""' 

.,~ 

TT.IOL 

.5'· 

.01 

H 

.ac 

5.'-o; 

2.5'l 

1:;.oo 

.27 

.~5 

.~ 

12.5': 

.;: 



l'llaiUCTillll IIAlt _,.:1~·9!!0c=•llll000xx...N-... J161.-·~~~~~o... 

CBS 110. 011231 

~. Unfts Unft tU. 
per 3U JI'S Cost 

1 :5:!!CLOS'tJil!S 1,000,000 EA 221.61 

GII·::3AL IEARDGS 102,"00 EA 7.00 

DRl\'E lmaa!l 512 000 E.\ 11!4.00 

G!:.Us.l.'<B::AR.I:IGS 102 .. 001 E.\ s.oo 
H.C. Fa. "EEl CORD 9,6oo E.\ 1.05 

H.C. T!IA:lSroJD:Eil 25.~ EA 8.75 

H.C. C!WlSlll 9,60C EA 2.00 

AIR Sl..'PPL! 

Ccm;~uor Vanee 088 000 EA soo 
Prefilter 5,,000,000 EA .50 

Filter 1, 000. OOCll EA 19.00 

C01taressar 9.6oo E.\ 26.50 
Cbec:lt Valve 9,600 EA 5.00 

Cllass1a 9,6()) EA 33.25 

Sl'lllni.Kil S'ISizM 

&alia 250,000 EA 50.00 

Valve a 101oo:> EA 30.00 

Sub-Total 
Untts 

$/BA 221 6l.O 000 

$~ 71~8oo 

~IRA 'TV"ILt~~n 

~IRA 512.000 

~/EA 10,100 

'/EA 223,300 

/EA 19,200 

~lEA 'L Lhn. t11n · 

/BA 2,500,000 

t/EA 19,000 000 

\lEA 273.L6oo 

VEA "8,000 

~/EA 319 200 

$/EA 12,500,000 

$/EA 300 000 

~---f!~Df~l~&~L~-------------

FACTORS 

1&;;,;' .... 61A 10-held ll!l:l:e"f lre::::w 
12/18 

PAGE TOTAL 

C8S TOTAL 

Total Tot.l per llllltostat 

1"7.8111 000 11.1. e• 
~ ..D. 

73.7i8 000 '71..1:1 

~ ~ 

1'J,100 • .:.1 

223,3:;:1 .22 

,.,,2';0 .02 

" ..... ~ .llN'l •LL' 

2,500,000 2.5:1 

19,cn) 000 19.00 

2'f• I:LJ.. .H. 

48,:»:> .:)5 

319,200 .::2 

. 12.'>00.000 ..l.lt...n 

•oo.ooo O) 



l 

2 

3 

PRCIIUCTIGt RAR -.:::~~r.;;.;OOO:;:;...:I'III=..:DAII=--

cas 110. «»:310 
Tin£ .......... ~-~--~----~-~-----------------------

Qt.y. UnUs I tel 
per 30 71'• 

Eocl.oelll'e &e~!lecement 70,500 I IRS 

!ncl~un •.;asb:a.· 179.730 ~ 

Pt-erUter Repl8ce..,ot 21,000 HRS 

Ali!;:llceDt Cheeb 24,960 HilS 

NOTES: 1. Awrc.oe eccloaure re~;lucemcot e.• 18th year. 
2. .:u..scd. •'e-<!U;,·, ..... hec annuall,y. 
3. 1\Pplaced -" !he )~er 1otcrve.l&. 
"- Al!t;zllloeD~ :hecked ~. 

Un1t Sub-Total 
t:ost Units 

~1.115 $/1111 &71,225 

U:.lo5 $/111 2.057.909 

11-45 $/Jal 240,450 

11..:45 $/HN 285,8oo 

n.£4Dn' __ LA1DII ________ _ 

FAC'DS 

~~~·~ 6;lA Over~ed 

.834 1..1!" l.2T8 

.834 l.U4 1.2':'8 

.834 1.:14 1.21!1 

.834' l.Ul l.ria 

r~~~r 1m~:u: 
1.058 

1.058 

1.058 

1.058 

12/18 

PAGE TOTAL 

CBS TOTAL 

Total Total per He ltostat 

676,400 27 •• • .A) 

2.5e5,2oo 1"0 1.1 

3~.100 U:.C6 

352,000 1L.;G 



1 

2 

3 

I'RCIJUCTICIII MTt --'250""""'""000=-'l'BB=..:!BAII=-

CBS 110. 
(1(3l.O TllU_....;s;.;;c.;;:IBI=ULBD=..:IIADIDA====~=----------

~- UniU I tell 
!,Per 30 1"· 

EDcloorure Replaee-nt 705,000 JIR 

Ene1osure Waablng 1,797,300 HR 

Prefilter Rep1aeement 210 000 JIR 

Allgmoent Obeelul 249,6cl0 JIR 

NOlES: l... k'"'rag_o eo:losure replaeelll!llt at lBtb year. 
2.. RinSed veellly, vas~ aADw!f1~. 
3. Re;l..a=d at t1w ;rear interval;a. 
r.. AlloJ=Itllt cheeked IIDDWill¥. 

Unit Sub-Total 
Cost Untu 

11.45 ~/Ill 8,072,250 . 
u.4s ~/Hil 20,57'9,000 

11.45 ~/HR 2 lool<,,oo 

11.45 ~~· 2,858,000 

DJMan_~w.m~~---------

FAC'TtllS 

~~~·"'I &lA ~he4d 

.8~ 1.114 1.278 

.8)4 1.114 1.278 

.IIJit 1.114 1.2'16 

.8)4 1.114 1.278 

~~To{ m'~u: 

1.058 

1.058 

1.0'18 

1.058 

12/lB 

PAGE TOTAL 

CBS TOTAL 

Totll Totll 
per Heliostlt 

6,'763,60o 27.05 

25,~1,000 1:.;.1.1 

__1,~0.500 1~ '}!_ 

~ 5Cj0,200 14.~ 



1 

2 

-~ 

CIS Ill•, 

IWI en,. 
'pv 30 Jl'•· 

u.ta 

EDcl!IIUn bpla-llt ! 2 82o 000 lilt 

Eaeloaun Waa!Wia 7.189.200 Ill 

PretUter Replaoe•at &~oo.ooo Ill 

.uts-at Cbacll:a 998.,00 Ill 

; 

' 

MOllS: l, Avel'lli'O e:Del.oe-.zre replaeeaat at l.8tt; ~ar. 
2. Rillaed' ~~ • .:asll!4 IUIII1Zlll.y 
3. R .. place<i at non ;veu 1Dt..nal&. 
lo. All;;,_at clleo!a4 a:mual:t.T. 

!UIItt 
ttost u..ta 

l.l ~5 'thiR . 
~·' $/liB 

u.45 '$1111 

u.;., $/a 
' ' . 

' 

~--~~~~-------------

Sab-Totlil FACniiS Total Total per lleltGStat 
~·· GIA ~ ll!:~ ~~ 

~-I!Jituwm .JI3!L 1.11, L"" L"11U! ....1.2.ll.8_ li'f.Mia.t;!l'l a_~ 

82 316.]00 -~ 1.11, 1.2'18 1~!1 __121~ _M_~~"-

9.61.8.ooo .8)11 1.111a 1.2'18 1.058 12 01!2 000 12.'.11! 

u.4ll.TOO .834 1.114 1.218 1.(58 1lo.Jf.O.soo 111.~ 

', 

i 

i 

! 

FA&E II'OTAL 

t8S TOTAL $156.903.000 



1 

1 

1 

1 
..... 
0 

"' 1 

2 

CBS •• Tin! •a•eetu@ •li!I!Mn 

I tal }ler ~·F•· Ullits 

Belloatat CCIII1roller Repair 16,250 !liS 

Drl w llllit Rio pair 15,93G IRIS 

.~ 
Air s1101rl¥ Repair 16,667 fiRS 

~~:::~, ·--R<O 720 IllS 

~~;~~~~~!, ___ R+ 720 fiRS 

Be11ostat Controller Repair 25.000 ' EA 

·--1----·---
NtlltS: 1. Field ~v aDd repair depot labor. 

2. Ve!ldor' repair cost. 

Ullit 
Cost 

u ... , 

u.45 

11.45 

u.45 

u.115 

75.00 

~its 

$/Ill . 
~/Ill 

I!-ita! 

~/liB 

~/1!1 

~/EA 

Sub-Total 

_tul've 

JJ!6,06Q .8)4 

Ul2,1too .83'1 

190.~0 .8)1! 

8250 .83'1 

8,250 .8)4 

1.875 000 .834 

~---=u~~~-------------

FACTCil$ 

&lA 10-llllld 
1.U4 1.2'1'8 

1.Uio 1.278 

1.114 1.278 

1.U4 1.278 

1.U4 1.2?8 

- -

~~~, ~a 

1.MA 

1.058 

1.058 

1;MA 

1.058 

-
\ 

PAGE TOTAL 

CBS TOTAL 

Total Total per Heliostat 

233.735 9.,5 

22~.B5 Q.17 

23~.Tii:l 9.5:} 

10r365 .Ill 

10,~5 .1.1 
' 

L'i5~.'T'i:l lL.'i'i 

$~1.48 



1 

1 

1 

1 

1 

2 

PROOUCTIOII RA Tt 250 I 000 l'!ll J!A!! 

CBS 110. Tln.E_.....;C01UIEC'1'IVK;.;;,;;;==;...;~====---------

Qty. 
Its 

per );) "¥r• • 

H~l1ostat Controller ~e;eir 162,500 

Drive Utl1 t Repair 159,300 

Air S·Jppl.,y Rol)41r 166 670 

:_o:~·S~becl";~~, ·~--~• 7,200 

.,QD•.>CbeC1\LlCC1 
7,200 Reflector BeolaceuDt 

""11ost.at CoDtroller lkDIIir 250 000 

IIOTES: l. rteld crcv &lid 1tep&1.r o!a,pot. la.llor. 
2. VcDdor "repair cc.o;t. 

Unfts 

IIR 

/Ill 

/Ill 

IIR 

Ill 

EA 

~1t Sub-Totll 
~st Untts 

1:..45 i$/lm 1,1l6o,6Qo 

1J.45 $/1111 1,8:11. ,ooo 

' 
11 • .45 I:$/HR 1,906~400 

11.45 ~/IIR 82,500 

11.45 $/IIR 82,500 

15JJO ii./EA 13,750..000 

ROUlrr----~~---------------

~~~~1119 G l A 

.634 1.114 

.834 1.114 

.8_3_4 1 114 

.834 1.1111 

.834 1.114 

.8J4 -

FACTOO 

Overhead 

1.278 

1.oml 

1.2'78 

1.276 

1.278 

-

~~~~ ~:u-

1.058 

1.058 

I ('\A 

1.058 

1.~8 

-

PAGE TOTAL 

CBS TOTAL 

Total Total per Hel tostat 

:1,337 350 9-~~ 

:1,4:11,350 9.17 

2 !71, 400 ~-~9 

103,(50 .u 

103,£50 .41 

1 .. 1,"•'7. '\0') 1...2 C'C' 



PROIIUCTIOII: !tATE 1,000,000 Jill JUB 

cas 111. !11320 TITLE __ .....;COliDC==if=-"'-.::VB;..:;:;IIAD;::;;.:lW==IBCB=--------

~. IJnfts lhllt Sub-Total 
It• Cost lhlfts _per 30 :rr•. 

l a. Uoatat controller 650,000 Ill U.b5 $/Ill T.~,5QO 

1 D:-1ve llllit Ro!>Ur 61'7.200 liR 11 •• 5 .~IRR .,_2Cif:._nnn 

Air Supply Repe.ir "666,700 1111 11.45 ~/liB. 7 633.700 

I 

1 J;m-sc:~~e<~ulet 28,8oo IIIII u.45 /JIB. 329,8oo 
I 

,;.,.,.senedu.led 
28,8oo 1111 u.45 $/HR 329.8oo ll•'le<"to,. ~.~,,..,.""'nt. . 1 

2 a.uoatat Cant.:-oller Repair 1,000,000 EA 75.00 '/£A 75,000,000 

: 

! 
' 

\ 

NOTES: 1. Piel.d ere" eDd repair depot labor. 
2. '~""0" repr.ir cost. 

DlKDrr--~wwa~~---------

!~~lng G I A 

.834 1.114 

.834 1.114 

.834 1 114 

.834 1.114 

.834 1.114 

.834 -

FACTORS 

Overhead 

1.2'78 

1.2'78 

·l.:t?S 

1.2'78 

1.2'78 

-

l~'f I~'"' 

1.058 

1.058 

1.o58 

1.058 

·l-~ 

-

PAGE TOTAL 

CBS TOTAL 

Totlll Total per llel fostllt 

9. 0 119. ~:>) '4. ·~ 

9,1C5,2CY.I ~.17 

9,~e,.~'ZI '='·~:i 

414.300 .41 

41~ •c-o 41 

~2,550,')Y.> E~.55 

-
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this Appendix contains _detail cost estimating worksheets. 

These data are summarized in Section 5.2 of 0277-10105-3, 

Volume III, 11 Cost Estimate 11
• 
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-_. 
0 

1 

1 

I'RCilUCTIIIII 25QO_IIKLJOS'l'A!B 

CBS RO. ''10 TinE REPLIC!Oit 

ltl!lll ' 
Qty. Units 

~:ATE!IX.U. ' 

.RlliJt - ~~- ~,200 .1"1' 

llllb - Castille 2,500 &A 

feea - Cu t.1111t 2,500 EA 

•:etallzed Po).reater 2,558,000 nil. 1 

~@t~ctlve Pa\cb 950 " 
AJllraive 500 000 1"1' 

AAtaeU"' 250,000 " 
'l'r ana porta t.1e 750,000 loB 

)'.An:ii:W. SIJD'l'O'rAL 

Tooling - orr H\e 2,000 JIR 

Tool ):U - Ott 81te 2,000 IIR 

ToollM • .011 Site • !!IIJ' ! 

Tooling - On Sl\e - Pftb 10,000 1111 

Tool );tl - on &1\e - Pab 10,000 Kl 

twLL"iG SUllTOTAL 

NOTES:. l. 'hol 110\.Prlel bosl!'d on tool tab huura. 

Unft 
Cost 

1 a.o 
?8.50 

300JXJ 

O.l.5 

.21 

.·l28 

.ll6 

.02 

25,GO 

4.00 

25.00 

4.00 

Suii-Toul 
Units 

Shor _6<11,._. 
$/U. 196,500 

~/EA '150,000 

~In~ 383,800 

~In' 200 

~~J'!' 14 000 

~/r! 15,000 

~/LI l5,oq> 

$/IDI 50,000 

$/1111 8,000 

65 000 

$/ill 250,000 

.ji'Jt . l!o,ooo 

E1.B4£1t MAm:W. AJID 'l'OOl.DIO 

FACTORS 

~~~·ng GliA Over he! ad ~~~~~~ 1m~IIA1 

25,000 

a.,ooo 
40 c.oo 

li:OO,OC.O 

30,000 

PACE. TOTAL 

CllS TOTAl 

Toul 

6'»..5.?0 
196,500 

750,000 

•8• 8?0 

2:1.) 

lit '"././) 

l5,00C 

1.5,000 

(2,072,0'l.l) 

25,000 

4,0?0 

2l 000 

5?,000 

10,0?? 

(ll" .-.~) 

~2,166 ,IY.l~ 

Tou1 
per HeHost.at 

~Q-~ 

78.5'l 

]:xl,·)O 

l~' c• 

.~e 

5-'-' 
6.c.o 

6.'il 

(l!e:e.~l 

lQ.C.') 

1.6') 

10.0') 

li:'l.~ 

... ')':: 
(45.6:>) 

~d74.ca 

c 
N ...... ...... 
I _. 

0 _. 
0 
U'l 
I 
w 



---

§!0 51l!lM! 

CIS 110. 

IRtiDUCTJCII 

~ TJ1l1 ~ 

~- Ull1ts Ulltt Sub-Total I tel Cost llfttts 

on. sm liFG 

-Ria& 8,832 lit 25.00 $)111 220,800 

Spoke (1) 1,03'1 !At 25.00 ~/Ill 25?50 

S!tOitU {2} 2 060 HR J!S,OO li/HR n.~ 

R•tlectl.'ft Flla AaaJ u,a.oo HR 25.00 ~/HR. 285,000 

Oil' - sm 1111ftVrAL 

o:J • S DE •::?G 

Ret'lec\o: A .. 7 25,500. lil 9.1!5 $/1111 21.1,000 

s ~or• an4 n .. n4lla& 8,000 Ill 9·"' '-/lrt '75,600 

Fln"l •~•r lfi 000 IIR '1,1!5 ~/1111 151 200 

Ot< - s.ns s:JBNrAL 

NOTES: Labar 'boun an lat 11111\ ~. 
X.anWI& evw tac\or la \be ewrap ul\ boura related ~ tbe t1ra\ .uit •. 

>. ~ ( ~··· ;-:: •. ·. f.;-

-· 

aDIEIIT UD 

FAmiiS Total Total ca-,.;,;·- &lA iOJerhHd ~~~'f ~w PI" 11111tostat 

.21 Ill r.LUDID ·'6,11oo 1B.56 

.21 t• r.LUDE D 5.1o0? ~.16 

.21 fll J. U 11 I 111 lO.I!m I. '2 

.21 I B L U D li D 59,850 ~::.~ 

(222,~50) (!oMS) 

.21 1.138 1.3)0 1.o66 81,65~ :!;,.u 

.21 1.1)8 1.3)0 1.066 ~.6'Xl 1:..c5 

.21 1 1)8 1,330 l.Cl.6 _512')1) :~• .. , 
(158,1150) (6!.1.1) 

I 

PAGE TOTAL ~.9'1> $W.j9 

CBS TOTAL ~,1166,9l0 98(..67 



...... 
"-cas 110. _..;.;;;;;;;.... __ IUIIEIIr-~.....,== .. :..:•::.::l.i::;:-==---

Qt,r. UI'RI . Ull1t M-t.t.1 fiCTIM Tota1 ·- lllltb 
,..., 

can llA 1~1!.~ ~w .... Ht1tllltat 
llll'W 

O!:bal/Actuw AMF 2.500 Jill. 6\o.oo /U 1.&1o.ooo 1,.6CIO.OGO 1).-:,. ~4 
i 

t:ABIAL 8VIlWAI. (1.&~G.~) (6h~) 

swz.e U6 11aaa l1ll& 1.950 • , ... , ft/llt 11.r.so .21 1.138 1.)3D 1.«6 '·~, i.S:• 

J'lDal ••• ,. 1.900 • , ... , ~ ... JaO .21 1.138 1.330 1.«166 lio500 U.l.) 

..... ~ (l\,rso) (1!.1')) --N 

IIIRU: 



PI!IIDUCTtCII 2200 I!L1!!!P' 

cas 110. . ~W3o ------- nru CIOIImGL AD DBBQ81'fADCII 

~. Untts Untt I teal Cost Untts 

lltLICSnT CO::tiiOl.LEil 

Cu'bcaDtract 2,500 lA 1655.00 ~/lA 

1 1'raaaportat1011 '75.,000 • LB O.lll ~/LB 

•:An:alAL 1\T'..AL 

~ 7UW. ASSY LABDR l,:laoo 9.115 

--w 

NOTES: 1. Acaoaed 15<» Nlea. , · 
2. lutall CDDWOller 1D bell-»tat. 

·"':... 

S...Total 

1,13'1,500 

10,500 

13,230 

lUMEIII' JIAtiUAL AD LAD 

FArn.IIS 

l&m"- GlA llllerllud 

zi.· 1.U8 1.~ 

.~ ~· -...... ,,.., .. 

l!:~'i ~w 

1.066 

.. 

--··-- -·-- --

PAGE TOTAl 

C6S TOTAl 

Total Total per 1111tostat 

1,131,5~ 1.55.:i:l 

10,5~ ·-~ 
1,11o8,?,, (1.5).;.:.) 

~.500 1.8l 

/ 

.. 

,1,15:!,500 li.El.OO 



--• 

tDICTI. 
~ 

cas .,. -------

IWI 

rout:~~A~mr - Pllba c-nu 

1101£$: 

Qt.JI·. Ulltta Untt 
Cost 

I.'ICD If& '100.00 

U.Total 
Ulltta 

lllu. , "'""""" 

--. 
BSBw------------------

FKniB 

p,;;;;,:;' .. CIA tr.::;..11J ~ .. 

PAGE TOTAL 

CBS tOTAL 

Tota1 "Ttta1 .... lllltostat 

1 ,aso.CX» ,~.'l.l 



..... ..... 
U'l 

' 

PRUIUCTICIII 

cas NO. lilt 51 

lten 

J)Ull 

Rl.ne: Sumi!Ort 

SteJicbin Pipe 

Ptc!utal Pille 

Stun=b1on Plate 

11:. tcb - Acceaa 

Kr. tell - Handle 

lkt.cb 

!!& t.c h P'l&N:e - IllUde 

""~~~hl 

llnt.clt O~a\ 

Fll••r.:ba 

Pr1c:.er 

\"hi te hint 

StiLi 

Kat.ch Tnegle C111&p 

Concentric Rcduc.r 

l!ar<>c>n CliU!ID 

RlnU 

C':-." !;crr"a 

101ne llllt 

J.(>Ck lluL 

NOTES: 

2500 I!!!LIC!W!! 

mu: :svPJoRt S!liUCtURI 

Qey. llllfts Unft 
Cost 

2,350,000 LB .28 

206.'~- ft '~ 
11!.,250 ft ).00 

IIZ.,350 ft 6.05 
111,300 LB 0.)0 

8o,8oo LB 0.29 

~000 ft 0.18 

650 lfil 1.25 

)0200 LD 0.32 

2.fl2t; rr2 0.10 

26,250 F'l' 0.20 

236oo ~ 0.78 

1·:>,000 r..u. 1·15 

u,ooo GAL 10.15 

u 000 !A 0.013 

l.:),o.JO !A 0.95 

2,600 !A 9·00 

2 6oo t:A 11.50 

115,000 t:A 0.01 

7 900 KA 0.027 

1.0,500 EA 0.013 

5,:.!00 F.A o.~ 

ELDIEJIT IIUDIAt. 

M-Toul FACTCIRS 
Unfts ~~~~~~ G&A Overllead 

$/J;,B 658,000 

:llrt 878.500 
t/ft 123.'150 

*"' 250.150 
$/1.8 11,)00 

$/LB 23,1ioo 

lam 900 

$/d 8oo 

$/LB 9,'l00 

ltm '\00 

$/F't ; 5,:!50 

I $/n'" 
1 

18, .. 00 

f./Gill 17.500 

$/CAl 107,500 

t/'!.A 150 

$/t:A 9,500 

$/lA 2),1tOO 

t./'u, 11.'100 

f./F.A 1,150 

$/F.A 200 

$/t:A 150 

Ur.A a.,g 

- ' -: 
. , . 

•.• J:*> .... 

";,:·~···~ •• .••• ":;: ·:-' :~: .. \ t"V#. 

~~:..~ ~~w 

PACt TOTAL 

CDS TOTAL 

I 

Toul 

~.~ 

878.~ 

la!,.,O 

250.150 
... jQO 

23,ltc.O 

i'JO 
8~ 

9,700 

~'l.l 

5,250 

1e,~ooo 

17,5'...0 

1CI7 ,5':>:> 

150 

9,5fll 

2),1.00 

ll'TfJO 
1,1~1) 

~(10 

150 

II• a 

• 2 ,201•. 700 

Total 
per He lfostat 

H!.tr!l 

!51.!9 

1t7.s~ 

1:4.::.6 

1.'12 

9·;6 

c..~ 

Oo!i 

.:.ee 
c..u 
2.1~ 

,.;6 
)1,CI.) 

l,),:lt 

:;,,:)5 

!·&? 

9·!6 

lo.U 
'}.~~. 

c..r-6 
0.::.6 

lit& I 

t8C1.86 



cas 111. 

twa ~. UII1U Ull1t 
cast 

ur su:-11llr mt..a 2.550 lA 125.00 

K:t.toc:h r1uce - ""ul4e 15,000 1.8 0.]2 

tranaportatlGII 3. 25o),CJO(I LB O.Olla 

•:Ats.'UAL Sllli!OfAL 

--0\ 
' 

MOTU: 

M-Total FACnltS 
Uatts 

~·· CIA Orerlleld 

iliA U8.'150 

t/J.a 211,000 

$/J.B ..,,500 

i 
I 

! 

irc=Calif ~ .. 

PAGE TOTAL 

CBS TOTAL 

Total 

318,750 
alt,!IOO 

•s.soo 

(2,59'1.~/) 

$388,250 

Total 
,.r lllltostat 

127-~~ 

9.6:. 

12.2' .. 

(l,G!7.46) 



..... ..... 
...... 

1 

PRCQICTt. 2500 JI!L1'QB!A!I 

cas 10. ~51 nru sUPPOft smucm~~ 

Qt.,. Un1U Un1t I tell Cost Un1ts 

'fo>.:>llng - Ott Site 2,000 IGI 25.00 $/Ill 
To~l MU • Ott Slte 2,000 IGI 11.00 ~/Ill 

'f,,oUn· - OD Slte • Fab 20 000 IIR 25.UU t/IDl 

Toolln& - Or. Slte - ~ 1,870,000 

t.x>l •:u - 0n site ilO,OOO Ill Jo.oo $/Ill 

NOTES: tool11111tede.\ be.~e.l Oft tool rnb IIOure, 

, .. ...... _,.,.. 

EUiaT l'DCILD:l 

Sub-Tetal FACT~m 

~~111!1 61A Orerllead 

50,000 

8,~ 

/ 
500.ooo 

l,8'lO,OOO 

ao,ooo 

' 

-

-· 

>. .r i,;-; 
.• , ·.-4 .. 

l~l:..."J m~:w 

)0,000 

11,000 

300,000 

1, m,c. 
~I),CICJO 

PAGl TOTAL 

CBS TOTAl 

Total 

20 000 

",c.c.o 

200 ()I)!) 

l'r.-.~:l 

.. :l,C.')Q 

t~J~ ,000 

Total 
per lltffostat 

8.':tj 

1.6? 

ti:.. jl) 
ll.·~ 

16.'/. 

. 

U7:;.G:J 



i 

...... IIWUC:TIDII 

CIIIIO, -~•''-.~-- TITLC: lvnaat H'IVINm 

ISCIII 0&1· !UIIUI u ... 
Ctlt 

Kn'tll J'liUI • OIIMUt _I,IIIJ_ IIR -., .. 
11a1a11. Iva. l,tJf Ill IK.M .•... ~.;; -· . 1,0111 II Q.oo 
PIIIIU\&1 AIIW ... .,31 ,. n.oo 
nr.nee -~·l'PJ Ill .,,00 

felll.lal Pl.&" dGG Ill lt.DO ........... 616 .. ... lilt 

lll"b,..-• IMAM 

~··-
.. .,-.;oo 

*''" ~ ... S,ltl .. lt..OO 

llnhll * Ill ... 
111\tllllullll.a ,, . ., . ,. ., ... 
IIA\111 llll ,,,op .. ., .. 
..,.luut ••t l.'PIIt Ill M.M 

14.-aw..., 1111. ··- .. ., ... 
11111~1.&· l.llt6 .. liM 

l'laa.- ••••ht laal L.oll •• ' ---

IIOTII1 &.. IAif ..... 111 ll\ •" ..... 

~llttl 

.....,..., 
.t/Ja 

··~ .. , .. "-liM 
tl .. .... 
w. ua.• .,. --;--
t/111 ''·"' AI• ~. •• lilt .,. . ·&~ .,. . .. 
i/111 ·~ ., .. . . .,. .,,. 17oM 

iJrD ltlt.llfttl .,,. 
'"·~" tlta ltl.liO 

i/ta tM.loo&A 

·~ ltitlnl'll ..... , .. , .. 11 .. .,. .... •"' ....... s. ... " till ""' •"'· 

ILIIIIT ._.. • ., .... 

.... ITI ";&'- ~m~• ""' '"'' ,., 1111ftltll 

di Ill LUUD ltJ.SfiO lf,ji 

.ll tt.tM '·" .a. ••• .. ... 

.a. 111.110 t.til 

.ll Jl,ltfh, "·-.u i.vA t,,lolt 

.11 ; ••• t.lilt 

,ft IMDO Sit • ., 

.as l,,v.o '·"' .ll !i.I'MI8 ..... 

.u it;M .,., 

.a. '·- t..i6 

.ll I.UA .... & 

.a. "·"' .. ,. 
,11, I.CH ··"' 
.It H.- \'l.tiJ 

PAA& TOTAl. 101,100 

CU JOYAL 



.... _, 
\0 

I 

PRODUCTio:lll ~00 RELIOStA!S 

cas NO. ~o~on TinE SIIPRliR'f BftiX:!UIII 

Qtt. Units Unit Sub-Total Item Cost Units 

Dis!\ l2,66o IDI 9.45 f./IIR 119,650. 

Bin!; Support 12,070 Ill\ 9.45 ill it ub ooo 
Ft.intinll 15,0UO HR 9.45 IM111 11!1,'150 

Rin.;;/Sta.oc!Ucm Asay 12,141! HI\ 9.45 $/1~ u4,8oo 

l!Uh/:ting A,·:;y 35,475 1m 9.45 MIR 335,200 
Pelie_£Lol Assy 8,000 na 9.45 $/Im 75.600 

Sto~ea an-1 lllAI11D@; 12,000 Ill\ 9.1•5 $/llll 113,loOO 

Yinal lliay 31,000 Ill\ 9.45 $/tAl 293 000 

-

NOTES: l. lAb<>!' hours are l.lt. anlt. houre. 
.1!, Lr•Mlila ~ foetor 1e ~he nveraato UDa houra rela~d to ihe tlrst unit, 

D.£MOO u.. - 011 em ~ 

FACTORS 

~~~~lng G&A O¥erhead 

.21 1.138 1.330 

.21 1.138 1,,,0 

.21 1.1'8 1.·no 

.21 1.138 1.)30 

.21 1.138 1.33\l 

.21 1.138 1.3~0 

.21 1.138 1.3;)0 

.21 1.138 1.11.0 

~~I~f rm~:u-
fot.ll 

1.\1(.6 ioo,so:. 

LOji;l; >fL£~"' 

l.CJU 48 O'Y) 

1.o66 38,!YA 

l,tj(,G 11' 600. 
l.c6G 2~,£00 

l.o66 ~8,41)!) 

l.o66 OQ.2~:l 

PAGE TOTAL t442,900 

CBS TOTAL * 3 I 772,650 

fot.ll I 
per Heltost.lt 1 

1-:.a1 
1~ l~ 

l:..H 

15.55 

l.r .!.. \ 

l";,.&~ 

1~.!7 

~'l.7t. 

HTT.l7 

',,,~.d) 

I 

I 

I 

' I 



-N 
C) 

CIS 110, 

IWI 

•~.un:w. 

••~at.t.rhe4 I'O~.aur· 

'rOOliiiO 

'JOOllD& - 0D 81 te - h'b 

'Jool 1:t.l 

fOOtDIQ 8Uimi!AL 

Oll sm we; 

Ellc:loave 

St.ore A Halldllaa 

Jl'iul. AU7 

u.- !ltlii'M'I'AL 

NOTES: 

QQ. 

1,'r26,ooo 

1.0,000 

10 OOC• 

23.550 
9.500 ' 

12.500 

' 
i 

I 

llllttl Ullft 
Colt 'llnttl 

~ ),, ~ 

.. ~,.oa ~, .. 
Ill ~.oa *'• 

18 9.11.5 ~/Ill 
Ill 9M ., .. .. 9.11-5 , ... 

I 
; , 
I 

s.b-Total FIC1aiS 

:~···· 51 A 

601t,UIO 

~.ooo 

~.ooo 

i 
I 

222,500 .21 1.1311 1.3]0 ' 

89.600 .21 1.138 1.3)0 

UB,lOO .21 1.138 1.3)0 

~~If ~~~ 

200,ocr. 

ao,oo::. 

1.06' 

1.06' 

1.06& 

~TOTAl 

CBS TOTAl 

Total 

6olo,1C.:) 

so.ooo 
ao,ooo 

(10.000) 

..,,"» 
30,1ooo 

1oo,ooo 

(11aS.8oO) 

Total 
pir .. ltDStat 

... 1.(.:. 

2'>.:n 

e.w 

(28.::1.:) 

l,.n 
12.1T 

16.~ 

(58.~) 



PRODUCU:I!C 2500 HELICIITA!S 

CB$NO. ~ TITLE FIELD ASSY A11D CIIIICIIIlUr 

Qty. Units Un1t ltem Cost Unfts 

Site Inatallc.tion 115,000 lUI u.115 /tm 

Cl-.t"Cicout. 4,000 HR 11..45 /ITII 

L.~R SUL'LOTAL 

E.;:lllf}:!::;T 
\ 

6,000. /IB Tooling - Fall llil 25.00 

- !:!c;.u1p - ·lku" \ 2 SETS lio,ooo $ 
:'\) 1 ..... Tool •:u ' . 6,000 HR 4.00 /18 

L____::_ -- - - -

NOTES: ZIDOl ut.er1a1 u 'ba.le4 Oil tool fall. boura. 

Sub-Total 

1,31.6.~ 

1!5,800 

150,000 

8:> 000 

24 .. 000 

ELDIEJf1' LABOll AID IQllmat 

FACTORS 

~~~·"'I G&A Overhead 

.21 1.1111 1.278 

.21 1.114 1.278 

~~:.!{ rv:i:.._. 
1.058 

1.0511 

100,00~ 

'0 oc:. 
1'10CIJ 

-

PAGE TOTAL 

CBS TOTAL 

Total I Total ...,. ltlltostat , 
i 

m,a,, 15,.;~ 

13 100 s.a• 

(388.900) ,.,.~, 

,I),Q:IO a:..~ 

30 fi'JO 12.':1':1 

9.:>~ ),6/) 

C8'1.rm1 (!~.l.t.l 

' 

' 
., 

------"--

... TI'.900 ,191.16 



_. 
N 
N 

cas ItO. 

Ita 

FAC'l'O!Il' LIAlSQll 

F l!:lJl LIAISON 

NOTES: 

2500 IILJa!tA1E 

Trn~E __ ..... cm ..... Dm ..... _~---~--DGE ___ •_no __ · ________________ _ 

Qt-1. Untu Uftllt S..Tobl 
con Untu 

5,000 IIR 25.::0 $liB :.2S.OOO . 
5.000 Hll 25.::10 M• 125.000 

! 
: . . 

' 
'· 

u.. 
aDEn...-..-...-...-...-.---...-...-.---...-.. 

'eu~"'!l. 6&A 

i Ill 

I K 

I 

I 

FACTGIS 

Over liNd ~i:.,"{ ~~w 

L U J) t; J) 

LUDi.D 

~ 

PAGE TOTAL 

CBS iOTAL 

Total Total ,er He lfostat 

125.(1~ 5~.jj 

125.000 5:l.f#l 



~ 

N 
w 

PRCIIUCTt~ 2500 Jlli:LIQStA'l'S 

CBS 110, 4i.Tl TillE PIIOGIWI NADGD!111! 

Q~. Unfts Unft Item Cost 
I 

l'r"srr.c •:Ma;rr 2,750 I Ill 

P:·ol;rM C.>nt.ro>l Supervisor 2,'750 IDI 

\:'ldftP~,. 2 000 I Ill. 

Secretar7 2,750 1111 

' s~rutAL ' 10,250 1111 lto.oo 
I 
I 

hiiD-

'l'rovel 24 lrripr. 2(,().00 

! 

Per Diem 1.20 J.:an- 54.00 
l~VS 

-- -- '-------- -----

NOTES: TIU& cr;:; &.i~ed to c<>llect r-r~grom U.DII(C..,nt cost. 

Sub-Total 
Unfts 

$/1111 lilo,ooo 

V-rrt· 62l!o 

/Dil'¥ b,~8o 

~ 

ELDCEXT J.ABQ!_ 6 !RAVEL 

FACTORS 

l~,.;;·ng &lA Overhud 

1 II CLUD 

1.428 

1.428 

--- ~-

IC!"~~~"'i lm'~t'"' 

D 

-----

PAGE TOTAl 

CBS TOTAL 

Total Total per HeUostat 

lol?,!») lt;l.. :>~ 

8,9')() •.56 

9,2:/l !.f.e 

-- ---- - --

~'•28,100 tl71.24 



cu •• --·he!;;:.. __ 

, .. 
Arl .. ,il lwa 
IHh- .... 
A 61-

Ytll&elel 

rorll Lll\a 

IIOTIII 

··=· 
n~ __ ... _RMn_.__NnY._.na~,-~_. .... _.. ___ ___ ........... 

~---------------.... Ullttl 111ft 

"''" 
M-1'1111 .... ,, ---am: ,..., '*' Cftt ,., ..., ...... 
····- •••• MJ' '~'-'- I.I.A.M 

., .. .. ~---
,.,,_,,, 

uo,• • lto.Mt (').~ 

J ~- 10.000 . IJ,Ot;, li.&M 6.M 

J 1M .... lt.O'.i t.WJ ~ t .«'l 

I 

'*II TOTAL 
ca1 mAL f&,~,«.o ua,.-o 



7 

-N 
U'l 

PRIIIUCTICII coo J11rlmlp 

cas 110. 1.850 nru I'LAJI'l' ftAimiP MD ~ 

Qy. Ullttl 11111t ltl!lll llllfts Cost 

1 

.AUpr.ent alloi Seu T,500 1111 13·"' . til at 

'-'Ourcwr liiiT>llyStem 
7.'100 HR 1"1.11~ il!m J>c,:er -llll and Dei:;Oil$trate 

I I 
.I 

NOTES: 1. -:o:otal bQiare bued on rirst unit.. 
2. Aweragc YGlue or :!500 unit.a 011 65~ ·learD111f3 cune. 

' 

EUJIEirl' WIOI 

Sub-Total FACTraS 

li-~r:·ug &&A lorerheM 

2 

100,900 .21 1.097 1.2111 

lOO.QOO .21 1.011'7 '""' 

-------- --

l~::! .. lf m:::w 

1.~ 

1.051 

PAGE TOTAL 

CD~ TOTAL 

Total 

!O,!'JO 

!0 300 

-
---

+6ol,600 

Total 
...,. ltllfostat 

1.2.~ .. 

1.2.1) 

I 

.. ~ .<16 



APPENDIX C 

DETAILED COST ESTIMATES 

FOR 

PRODUCING 25,000 HELIOSTATS PER YEAR 

WITH 

INSTALLATION AT WIDELY DISPERSED SITES 

126 



This appendix contains detail cost estimating work­
sheets. These data are summarized in Section 5.3 of 
0277-10105-3, Volume III, Cost Estima~es. 

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 0277-10105-3, Volume Ill, 
Cost Estimates. 

127 
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t;l 

lllaCTIII MTI U·A N 7W 

CIIIID. o~!tltliW"---- TJ1LI mwrm •n 

n• Otl· i~~ttu lilt& 
U«tu 

M-ftSIJ ,.,. ,_ COl& 

l!t.Wfotd liiiKIMJ. 

'fii§UU 

'f§DHM • or:t '"' SIIIO "' 
,,,00 I ¢1Nr M.ooo 

'!•tHf\11 Et.t I lift " .. )11110 "' -.00 I fi"'. u,wo 
'fogUII! • H lil$4 iv "'·* !f...,u.&. • R aUe PO "·"' llr n.oo lt .... •·""' 
ll'a .. 'l lla''l • "" aUa l'a" l4.Aii'P .. lt.act ,,,'II. M.IJM 

lft'lf_ I..'E~ liUV.ff'...U. 

IIOTUI J., W ftWUt U4ll,lHL H APII8MIII A, 
•• .. .... ., ..... ~ ... ,. .,. ..... H 1ft' ,, .. , •••• ,.... JWUI 

I& a..,, lit 1/J .t ;JPOII•"-- UoJ.I, 
CldcU.a\1• • 1,\IWM&el.)(l) • f•*'"")(l/J)(Iiln [J.,•JO) • '"'" ,., ,_., 

Alllri!IIPUL·•· 

,AmU_ , ... , , ... , 
II!U.Vi""" I I A !rn!fW I ,., IIIJtHtlt 

{ t6- '1ali __ , l6U.d\ 

JO ~§ ·" w ' 
11911 .3i 

il#,~~ •• 
J.IIM~ , .. 
n.li§B ·"' 

twr.f711) ,.,,n, 

... 

620.()9 



1 

2 

2 

- 2 N 
~ 

PIIODUCTIOII RATE 2).009 eer !ear 

CBS 110, -'41.=10:.,_ __ _ TinE !leflect1ve lhlit. D.EMEifT lj,nu1'octuring Labor 

Qty. Ullits Unit SuD-ToU1 FACT IllS 
I tan 

per year Cost Units c:a~·ng &lA OVerhead ~~~~ ~~:w 

r~~ !1~ S~bt~~el 

.-:u z~~l3 ~~e 

!~!'l~:t::.r :..=sy 40 000 Ill' 9."5 $/Hr 378.000 .917 

! t·"~ a. ~.anHa11. 12 000 Ill' 9.45 ~lllr 113 1!00 .917 

1111&1 A'if 25,000 llr 9.45 $/llr 2)6,250 .917 

Cn Site Cubtcta1 

------------- --- --- ----
L_ 

- -- '---- ------ L____ 

IIDTU: 1, AU ~e\aU. Ueatlcal to AHelllllia A. 

2. ~ carw tecta- (.91T) ..._, 1/2 ot Aalellldia A factor (,8]11) da. to ._ 
- .... u17 liwa .,.. llllper .. ll n'llu ..._ -"- "'7 •• - 11\a. 

1.1.38 

1.138 

1.1.38 

'-------

1.331) 

1.330 

1.330 

l.o66 

1.o66 

1.o66 

PAGE TOTAL 

cas mAL 

Total 

(la5l, '00~ 

559.260 

16,.78;) 

)119,550 

(1.076.591)~ 

1,529,e,G 

1?,032,190 

Total j 

per Heliostat , 

1lll.l3' 

22.;7 

6.-r.. 
1~.~ 

(la3.~} 

61.19 

681.28 

' 
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1 

PROOOCTlOII RATE 25 1 OCI[J per . Tear 

CBS 110~ TIRE __ ~~~i~w~UD~it~------------------------- n.ocorr Nater1a1 a:d Labar 

Qtyl Units Untt 
,. 

Sub-Tetal FACTCRS ' Itllll iuntt~ per )'elr Cost 1~1119 &lA Overheilcl l~l:o'I ~~w ~. 

)l.atertal subtotal 

::t :):"e IJI-! l'.udl1J2« 2000 Hr 9.45 §/.-'ir. "18,900 .917 

71nal 1.&17. 15 ceo Hr 9.45 $/;tz. 141 750 .917 

Labor Subto\al 

I 

NOTES: 1. J'lu'FIIUed equipoeDt UeDtl~ to Ap_pelldi.z A. 

2. ~1.111 CVft :ta.ctar (.917) u•-• 1/2 of AppeafU:& Jo t•ctor (.834) due to 
- creva vbeD ..... 7 altn ve dia_peraed rat.t.r tliM eon1:1mio-.. ua7 at - Ute. 

1.1]8 1.330 

1.138 1.330 

! 

! 

I 

l.o66 

l.o66 

PAGE TOTAL 

CBS TOTAL 

Total 
Total ... 1111 tost.lt 

(ll,ltOO,OOO) (lt56.00) 

2'1 96:! 1.12 

209.'74>~ 8.3~ 

(2:;7 I TOO) (9."ll 



-w -

l. 

PROOUCTIOII RA1't 25 ,000 P.:a YEAa 

cas NO. _;;:;44:..~3~? ___ _ TITlE COIITROL & IllS'l:'l!tHil"'.A'l'IOR ElDWfT t!ATERIAL & I.\!03 

Ita Qty. uatts Untt Sub-Tobll FACTCilS 

per YHr Cost Untts I b,e:v"!:ulg 61A Ower liNd ~~f.J IC~:w 

}:A~.~,._ STJE'l'QTAL 

:-rr..a_r O.SSY LASeR ~ .~ 9.45_ I t/Br liLQC\0 .9l.'I_ 

I 

IIOTES: l. ~baaed e:tU1po>ell~ l.cleDtical \o Append.Lx A. 

2. Leanoia& c:IL.'"ft tae-:ar (.911) aaau.a l/2 c:r AppeDdl.x A !actor (.B)Io) due to DIIV 

cr.- v'-l ... 7 a1'0ea are d1aperaed ratber tbaA eGGts.- ua7 at - dta. 

.l..nB. '-""n Ltll,l, 

PAGE TOTAL 

CBS TOTAL 

Toul Tobll 
per Heltosut 

(T 587 000) (303.1.8) 

127.010) ILU•) 

)011.60 



fRCDICTICII MTI as,ooo ,.r. lev 

w 110. ......-L41i=o __ _ 

·~· Untta Ua1t Ita 
per Jllr Colt ~fll 

1. Y~~~it1oa·P111AK Coacrete ;8.000 E& ~IISt.OC u •• 

-~ 
:I 

' 

SuD-'Iota I FAmM 

'15.iftij'"• IIA ·-·-

/ 

ll!:l:e'f ~w 

M&E TVTAL 

CIS lOlA&. 

Tot.ll Total ,_. ltlltostat 

• llfln """ 1Q.I!e 

e,aoo,ooo ,.,00 



-w 
w 

1. 

J. 

2.. 

2. 

CBS 110. _414~5::.::.._ __ _ TITLE ~IOS'rA! SUPPORT S'IP.IJCTURE REJIEJIT )'.ATEIIIAL a. TOOLING 

Qt,. Unfts Unit · Sub-Total FACTGtS 
It. 

per ye&l' Cost Unfts 1!:.,~111!1 6&A OverhHd ~l!.W ~ 

l:J.:-:.l'.W. 

;ot!l"!ro: A~~~1Z A 

A~1 t!&!: :'reDIIPOrtet1<1D 25.000 EA 10.00 I$/EA 250 000 

}:ATi:?.I&. St?r.I!AL 

':-:::.:!...~ - :.!!' 1:1~ 34110 llr 25.00 I$/Hr 8LOOO 

:~,::.1~~ ~1 - o!t site 3~ Hr 11.00 1~/Hr 13.920 

:o~l!M .; cf! Site - lillY l EA l 870 000 $ 1 870 000 

';oo!:Z« -·on eit.e Fab 55.9911 Hr 25.00 1.399.850 

t'>:o: :.~l - 011 al te Feb 55.9911 .Hr 11.00 22~-

TOOr.Ir.~ S~AL 

?A:I:..rr.! - r,t: ~:.tte 

E:..LG tor LU h Fall 25,000 r-!- 50 IM'T" 1 250 000 

IIJTES: 1. All detail.l 1~nt1cal t.o Appendix A 

2, ~ aeta ~ auy tooliJI& are -.1 to aev aitol oa &ltorD&to J'!&rl at a coat ~ 
l/3 fit jlr'Oducill&. oev toot.. 
C&lc!&1Mt1oa • L(aubtotal)(2) + (11111total)(l/3)(211)] (l/30] • !'otal per year 

3. loS »U•• per natcar 8 350 .U.• ($Ilea per natcar) 

lllclu ed '0 
~n 

30 

'lO 

'0 

'0 

PAGE TOTAL 

CBS TOTAL 

Totll To til 
per lllltostlt 

2' E62 6'10 at.~.5l 

250.000 1e.~ 

23.912 ~50 (~.'Ill 

2,~ .11 

IJ.h . ...:» 

kL'l'n ::1 1.0 

"~'4 .... , ::1.~ dl 

8,.Q20 ' ·~ 

li:.,l. HY\\ r:;,:;_~l 

Ill 6~0 1.61 



-~ 

1. 

2. 

3 . 

CIS 1111. _41.;.;.:.:~1:._ __ _ 

QQ. Un1U Unit Sub-Totll IWI lumu ,..,..r Cost I&;;.;""" 81A 

:.n-ZI'Ii LAD 

total' tl'll& ADDIIIIIllz A W.l'U Ill' lK.OO .u .... ·~~-- ~ :a.....t 

DUll h'brlca':in 16.000 Ill' 9.45 &lllr H1. 200 -~ 1.111 

!.~1!1 • cut 1D bo J>iecea 2000 Ill' 2500 ll(JIZo 5D.OOO .a-. 1.1.18 

I.~l!\ • ~.a::~lir:v ror truaa:.or~ 1000 Ill' 25.00 I t.(Rr ~.000 .A~ 1.118 
I. 

! 

017-s xn LAliOil SUI'IOTAI. 

c.::-so !.AJC..' 

'r~t.al ~01:. A ~;oelld.lx A 120 000 Ill' 9.115 ltJtrr 1.1"'1a.ooo .<n7 1.118 

t.eu· LUll FL'b -16,000 Ill' 9·"' ${1fr. ·151,200 .ella 1.138 

A~~ veld Diah hlho3 r.oo Ill' 9.45 $/lfr. li3.900 .91T 1.138 

A~d !lab hlo.!Hu 1.000 Ill' 9.115 -.ltb. 91<50 .917 1.1."18 

:·::-s:I! I..U:~R SUT.O"'.AL 

IIOTU: 1. AU d•taib 1d•.2Ucal \o Appencllx A 

2. !'- ott lito ellA ta'br1cat1aa 11 at tM lower labo:r raw becauao '\be capital s.a...at.Dt 1D 
a..l.l.q and bU'UI.D& 11 coated aoparatoq ra-u.r IbM laeluded 1D -rb .. d. 

3· Mut1cal \o ~..-.. A uc.pt l.oanWic CNnO tac&or l.DCJ"Ouod 41111 \o ., crova wileD Ul7 
.... &1'0 dia,..aed ft\llar Ulu -ts- ••7 r.- dto. 

FaCniiS 
:~ 

-
1~""" 

1."1'\0 

1 ...... 

1""" 
1.330 

1.330 

'-""0 

I~ ~----

l.nU: 

'-""" 
·~ 

''" 
1.066 

1.066 

L~ 

PAGl TOTAL 

CBS TOTAL 

Total 

' ""' ,..,. 
-~·Q< 

lf.9 """ 

~ .. £o:n 

, ·~-If.. ... '\\ 

• £.,., A.'<\ 

-203,'-55 

2T.96o 

n.«lffl' 

(l."i16 211'11 

(3,011,685) 

(27,598,615) 

Tetal 
... lllltost.at 

Ml&& 

II ll 

:llk> 

. -
(!9.~) 

tt.•" 
-5.1'-

1.12 

_c;,; 

(60.f'5) 

l20.1a8 

(U05.62) 



-w 
U'l 

l. 

2. 

3. 
... 

I 

1 

PROOOCTJOII RATE 25,000 PSR YEAR 

CBS 110. TITLE I!SLIOSTAT PRC:<ECTIVE ENCLOSURE ELDmrT .!ATERIAL, TOOLIIlG, & LABOR 

QtJ. UntU Untt Sub-Total I teD 
per 1elr Cost Untts ;l:..,~lng 

}J..EIAL 

·•ea~':>!~1zed Pol.:fester 16 439,40l F'l? .330 ·$m• 5.1o25 000 

P&~Jo:ae1ng E-oxes 500 !!A 4oo $/BA 200,000 

':ra:uoorhtion. 25 000 !!A 20.00 $/EA 500 000 

!:AW.IAL St."ll'l'Ol'~ 

'!""'A:,~'j 

:~:>1!11" - orr sue rab 9630 ;-~r 25.00 24o,750 

Tool ~tl • o~ alt. 9630 011" 4.00 38.520 

'::o:Y;LZ:::l 01/L'TO'IAI. 

FACI!..I7'! 

i>l.<!g r~r ~t.emc-rora 20 000 ri 50 .~tri l 000,000 

JIT -~ ::z !.J..E-j?. 22 000 Ill 9.45 ltlrrr 207.900 .834 

~::-zm u:;c,a 
s t~!"! .!,c ::a:.: ll..o.; 14,000 Hr 9.1t5 $/Hr 1.32,300 .917 

~~&~ ·:a·· 20 000 llr 9,45 ~/Hr 189.000 ,91T 

~!! S"JZ:.'O"'.J.!. 

IIOTES: 1. Uaa~cal t.o J,pgeDdiz A 

a. tdl:euicma a.s n x 3 n x 36 tt; $1100/&ox; uae 50 tilDe• • 500 JJDn•/reez 

3· 1£,1)0(: hallza t.bazsat...,. ;lu 6,000 b..,. paeJra&ing & bandllzle:. Uae 1odr owerlle..S 
•c.\IM toolill& aDd tacW~ 1.1 e1tll:ated aeganteJ.1, 

It, .lAM U ~ .l ucep\ lldd 2000 lllr (l -)tv llu4l.1JI& laiHUc 'baDI ud c:llup 
~ - fiiCWI' t.o ·911 'llee&liH ~ - - ., d1.1,perM4 aiwa. 

FACnltS 

&lA Overhead 

1llcl lded 

1.138 1.330 

1.138 1.330 

1138_ 1.·no 

~~:...~ ~~~w 

30 

30 

30 

l.o60 

1.oE6 

1.066 

PAGE TOTAL 

cas mAL 

Total 
Total 

per He11ostat 

5 1125 000 il7.00 

200,000 8.~J 

500 000 2('.Jo:l 

(6,12~,000) (21.5.00) 

8 025 ~2 

12811 .05 

(9,309) (.37) 

~!.33~300) .(1. ~3) 

2~ 750 11.1<1 

195 700 7.E3 

2T9. 600 11.19 

(755 050) (]0.21} 



-= 

1.. 

1. 

a. 
a. 
a. 

nnE Pta.» ASS! • •::HICilOUf 

~. UlltU Ulltt Sub-7ota1 
It• per ,..r Cost Units' 

:1~ ~t&U.Uoa LI(),OOO lit u.lt5 lt!t~r 1.~.000 

C ... cllCNt 4a5o Br u.lt'J &ll!r 1181.~ 

"....... ~IM"J:'.l!. 

:·./'.,~~ 

'r!>!>lllllr • ~all a..ooo liP M.llO lt.fVP 1100.000 

':'»1~. 1':11:1 lR Seta 1!000 I il&e 112a.OOO 

:oo1 ):& ter:.lll 216..000 ilr lt.oo I$/~ 96..000 

::c:.::~ ~\J:~Cf'-AL 

I 

IlliTES: 1. ~- u Agpellllta. 4 IXII:e£1t. el:up IAU'IIlac CVW Pa:t.or to .~1T be-
~-" - at. &per ad •••. 

a. liiUd .- lWollaa u .. ta (!ut.e.a or o6 u ill A~ol!Gdl& A 1 to aee-at.e 
~t.al -~or "• blotwHD dte Wtall&U-. 

Dlf'¥8 ClA 

.en? 1.1111 

.m_ 1.UII 

-~ 

FACtORS 

l.ll'rll 

1.2711 

l.!u 

~~ ~ 

1.058 

1.M8 

]G 

'D 

]G 

PAGE TON. 

cas TOTM. 

Total Total per lltltost.at 

l.Acrr.B'O n.91 
E.'F.l!GO 2.69 

,. ..c.~ "~"' f'tfl_.::-\ 

20 000 .80 

111 000 -~ 

~00 ·~ 

('>? 2[))) h.llo) 

2,002,2]0 8o.Q9 



1. 

2. 

PRODUCT! Oil RAT£ _..::2~5 •a:OOO:::::_~l'Ell:::::....;YEAII=::.._-

CBS :10. 

Qty. Units Untt s.b-Total I taD per year Cost Untts 

?J.~!Y LIA!ZC:f 8000 Hr 25.00 t/ltr 200 000 

;::::;_..: ru.~c:: ~ann .... 25.00 *IHr 100.000 

i 

IIO~ES: l. ?cr..r t1.1r.ea Ap~lldi.x A becauae of atal"tJ.r.e nev asay pl.ult eacb year 

2. ~ tias Appendix A beca~~H of oev .,...,., at dl.aperaecl sites. 

ElEJCOO LABOR 

FACTCRS 

~~ng &lA Ovet"lleacl 11::~~, ~~=te 

PAGE TOTAl 

CBS TOTAL 

Total 
Total 

118' Htliostat 

"""""" AIVl 

. HliLi:lOCl IP_m 

300,000 12.00 



1.. 

2. 

2. 

PRODUCTION RATt 25,000 F..R n;.a._q 

CBS 110. 481:> TITlE MU'OIIA!IY FACD.ITIES I EQ,UI~ I RTe. . EUMEJf1' 'I'OOLDIC 

?er ~7eu Untu :r1rR Sllb-Toul I tal Unit t:ntts 
Coat 

A::e:Sl·• !!•.Uldln:<l 3.0 EA 619001000 iJtA 2<rf I ooo-. 000 

s:.~ Pre~, etc 30 !A 1,300,000 $/U. 39,000.000 

A! A:. 30 EA 6301000 $/SA • 181900.000 

?&l.nt & San~laat %'t.c1l1t~ 1 !A 1 000.000 ~ 1.000. 000 

1.\lt.>::at.~~ han11111- ttC\Il"""'nt 1 EA '500 000 ~,...!1 1 ooc 000 

•;eHelec 8 EA 1.0.000 : tlu Bc.ooo 
!ortlitta It lA 80ocl I Ia ]&, 000 

' 

' 

' 

!lOTtS: 1.. 16:.,0'l0 aq, l:'t; l:J,'m aq, n nt&ille4 tw -.lllte-, 110,000 .,. f't 
...u ar la&H<~ tv a~ .-an. 

ltu""M''~ 'lA 

,go 

·90 

.30 

--
--
-

a. ""'- r4 t'acll:;~- 'blall.t &1111 \baa-· \o ... lltlo- altlratl ,.... •• , • _, 
1ft 1/l .r wucu_.. ..., r.ewu ... 
Oalad&U. • [(Rllto\al.)(l) • (81MoW)(l/3)(28lJ[l/!10] 

FAr:TCilS :l.,.ldua1 

Overfield 1 hct.or 1::'~" 
,, 

.25 '\0 

.25 )0 

-- '\0 

-- "\0 

-- ~0 

-m/r, 

"W/l'§ 

' 

PA6E TOTAL 

CBS lOTAL 

Total Total 
per He Uostat 

1552 ~ f2.10 

292,500 ll.'70 

159 oro '1.~ 

"\7'7. '7"':: }C,ll 

1&1 ~ '7~ 

lt8Q.ootl lO.l!n 

64 000 2.~ 

2,955,615 



PROOUCTIOII RATE 25 I 000 P£R l'EAII 

CBS 110. Tl TtE I'I..AA'T S!Aii:\JP IUlD CH&CY.OUr ELEMEJIT l..AI!m 

Q~. Unit ts Unit Sub-Total FACT IllS Total lUll Total per }'Hr Cost Units earn ng 6&A Overhead r~~~t ~g~~U! per He11ostat 
Curve 

... .J.: ~17'~:'1~. & :r:A:. ~384 lir 13.45 i-/llr 85,865 .917 1.097 1.2~1 1.052 112,770 1..51 

1. 
:::.!.le e~or :;ube:,·s te& 
~ ...... - "~ 1. r•r-"'n£t;:ete 4256 ltr l3.45 $/llr 57,245 .917 1.097 1.241 1.052 75,l8o ).C'l 

' 

HOTES: 1. Sue u "''O.Pe~U A exceg'\ etw~ea le&rDl..q =rw taetw to .917 '"" 
to ..n. c:nva &\ ·41aJ1UMd. ai\ea. PA.&E TOTAL 

CBS TOTAL '7 .51i 



PRODUCnOH AAR 25.Q09 Plj3· WI! 

CBS NO. ...:.:Oio;,·! ..:2,.;:.0'----

Itllll 

NOTES: 

Q~. Unt\s Unit 
:er 30 ,.c Cost , Un1ts 

i I 

j 

I 

I 
i 

i 

' 

lo All 1\eU lAM &I ~~lldlx A UC:.g\ iJIVIIDWr)" tv1CI U 1aQ' 
I,IIGW ·~ 41» k \!W 11\ea be1Ds 41a,.rae4. 

$ub.l)tal FAtl'UlS 

0,'";;,;;' .,. CIA Owerheed ~~:.n~ I=W 

I 
I 

PAGE TO'OO. 

CBS TOTAL 

Total Total per Helfostat 

1!86,175 



PROOUCTION AATZ 25,C'I)() F-.~ T".:.A.'l 

C3S :10. .:!~ 22V T1 TLE l'ATI:!UALS FOR ?.EPADS 

Qty. 
: 

Un1t I teo Un1ts Sub-Total 
p~r year Cost Un1ts 

! 

.... 
~ .... 

IIO'ILS: ~ice A;:l!"adi.x A due t.o 1Dventory tor dii.PerBecl eitea. 

ELEMENT •:ATI:l\IAI. 

FACTtJIS 

earn1ng 
Curve 6 & A Overhead ~~~W!~ :v~~~=u 

I 

PAGE TOTAL 

CBS TOTAL 

Total Total 
per He11ostat 

I 

I 

I 

I 

1.200.00 .Oio 



CBS NO. 

Qty. Units Unit Item 
per )'1!111- Cost Urlts 

Eel!'!la t-..e,t ·.:a: ;· .. 4!r 1 SA 162 000 ~/EA! 
:;.ri~:.er ::;st.e:. 1 v. 3 500 000 .'J./EA 

!:'~='! ~~.Plar::e:-.en~ •:a.ehi:u~ 2 >:,\ 211 000 :;lEA 

!·:6.!.:lt'!DAnCe Vu :;; SA 34 500 ~lEA 

I 

I 

NOTES: 

Sub-Total 

162,000 

3,500,CDO 

422 coo 
69.000 

i 

ELEMENT SITCL\L !oL'II-l:EriT 

FACTORS 

l\,earn ng 
Curve 6 & A Overhead ~~~~~, w:~~~e . 

PAGE rOTA!. 

CBS lOTAl. 

Total 
Total per Hel iostat 

1£:2 000 E-.1.5 

3,500,QC() 1b:>.oo 

~" ~() 1~.Sf 

6~ 000 c:;-c 

4,153,000 166.12 



PROOUCTION RATE 25,000 PE~ YEAR 

CBS NO. _r.;..J~-'-: -~-";_l ___ _ 

Qty. Units Unit Sub-Total !tan 
r-er 30 :rear Cost Ur.its 

XOT~~: 1. All cetaili iC:ent!.cal to A.;>pen.iu A 

ELEMENT K~T!:•lll.L 

FACTORS 

1
1\;earn1ng 
Curve G & A Ower head 

I 
~~~~~~~{ Y~~~~~e 

PAGE TOTAL 

CBS TOTAl 

Total 

7,154,890 

Total 
per Hel fostat 

286.21 



-t 

PROOUCTIQII Mlt 25,000 I'D YkR 

CBS 110. ___,.(;!:.:.!_.'.::.l".;..• ---

lt-1· Un1ts Un1t Itllll 
p~r yar Cost Unfits 

Er.~loa~ ?.~~~:e:e~t TO 500 Kr' u.45 U_ltr 

!:~:l~ur• -.·u·::i·· 1.19.730 Kr' u.45 *'~ 

Pre~1lter ?.~lA:&Oeet .u 000 Kr' u.4s $/ltr 

Al1ni::.ut c~w :it4.96o Kr' ll 115 ";/ltr 

I 

IIOT£S: 1. ._ u A;l.,.a.ux A ucep& challp leva1Jic ~ fact.- to 
&'! dW to MV CftW'I a\. dl.lguHd 11WI, 

Sub-Tout 

E.(7{._225 

2.05T.909 

ti:4o 45o 

;ao;.aoo 

! 

l~:lllg &lA 

.917 1.114 

.917 1.114 

• ~11- 1,Ub . 

.Q~·i -1.114 

FACTIJIS 

Owerhe&d 

1.2?6 

1.278 

1.278 

1.2'7S 

~t:.o'l i~:u' 
1.058 12'13 

1.058 

.J..038. 

1 or.a 

PAGE Tar-. 

cas TOW. 

Total 
Total per lleltostat 

Tli3.Tt'O 2~.'15 

2 8lo2 1100 111.7;) 

' 

1!i.l€0 ..1.3.../L~ 

~0:..'1'2:> lC.'P~ 
i 

! 

' 

I 

! 

I 

i 
I 

11,313,000 
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~ 

iii 

PRODUCTION RATE 25.0X nr. )'EAR 

cgs NO. ':!~ 3~" TITLE CQ!t1EC1'l\'E l·:A:J,":'::;:'I!;:.:: ELEMENT .LAil~.'R 

Qty. Units Unit Sub-Total FACTORS 
I:ECI 

per year Cost Units ~~~lng I G 6 A !Overhead~~~~~~{ Jf~~gc.e 

' L__. __ I I I I - -------~--

~~ES: s...., u Ap_.endu A exe..pt all la'oor doubled due to at&1'f1Ds at each dispersed a1w. PAGE TOTAL 

CBS TOTAL 

Total I 
Total 

per He11ostat 
'-.. 

\ 

~.57~.200 lB2.96 




