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1.0 SCOPE 

1.1 Purpose. This specification prescribes the requirements for the pre- 
paration of Ground Support Equipment (GSE) cost estimates and establishes 
uniform practices for cost estimating preparation. 

1.2 Application. This specification applies to all GSE under the responsi- 
bility of John F. Kennedy Space Center (KSC). All GSE installation and 
operational end items shall be estimated according to this specification. 
GSE is any equipment that is manufactured and can be used as Government fur- 
nished equipment on construction of facility (C of F) contracts, or for in- 
stallation of operational end items by an operational and maintenance organi- 
zation. Components fully assembled are also considered GSE. All construction 
GSE shall be estimated in accordance with KSC-SPEC-G-0002, Specification for 
Compiling Construction Cost Estimates and TR-1495, KSC Estimating Orientation. 

1.3 GSE. GSE shall be classified according to one of the following func- 
tional designations (see TR-1287, KSC Support Equipment List): 

1.3.1 Servicing. The servicing support equipment is defined as equipment 
capable of supplying fluids, gases, and ground power/generation (electrical, 
hydraulic, and pneumatic) to the flight hardware and/or associated GSE. 
Typical are the functions of transferring, flushing, purging, conditioning, 
vapor disposal, and decontamination. 

1.3.2 Checkout and Test. The checkout and test support equipment is defined 
as equipment required in all test and checkout of flight hardware and asso- 
ciated GSE. Typical in this area are stimuli monitoring and evaluation 
equipment. 

1.3.3 Handling and Transportation. The handling and transportation equip- 
ment is defined as equipment required for movement and support of flight 
hardware. Typical in this area are slings, dollies, trailers, and support 
stands. 

1.3.4 Auxiliary. Auxiliary equipment is defined as that equipment that 
aligns, protects and calibrates flight hardware. This equipment includes, 
but is not limited to, protective devices and alignment and calibration sets. 

1.3.5 Uncategorized. Miscellaneous equipment that does not fit the other 
categories and ts required to support test, checkout, and launch operations 
falis in this category. 

2.0 APPLICABLE DOCUMENTS 

The following documents, of the latest issue, provide reference materials for 
guidance on preparing cost estimates. In the event of conflict between the 
documents referenced herein and the contents of this specification, the con- 
tents of this specification shall take precedence.
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2.1 Government Publications. 

John F. Kennedy Space Center (KSC 

KSC-SPEC-G-0002 

TR-1495 

TR-1287 

DE-1D 1142, 23 

NMI 7330.2 

TR-1508 

TR-1511 

Department of Labor, Bureau of La 

Bulletin 917 

Occupational Safety and Health Ad 

Occupational Safety and Health Ac 

2.2 Pricing Information Sources. Est 

) 

Specification for Compiling Construc- 
tion Cost Estimates 

KSC Estimating Orientation 

KSC Support Equipment List 

Implementing Directive for Special 
Handling Information on Procurement of 
Products and Services 

Management Instruction, Preliminary 
Engineering for NASA Facility Projects 

Budget Cost Data For Facilities 
Construction Elements 

KSC Monthly Facility Construction 
Cost Index 

bor Statistics 

Handbook of Work and Output 

ministration (OSHA) 

t, Volume III 

imators shal} have ready access to ref- 
erence books, catalogs, and other documents usable as sources of current 
price information. Source documents r 
estimates for NASA/KSC projects are as 

General Estimating Publications 

AACE-Twenty Year Publication Inde 
1956-1975 

Cost and Optimization Engineering 

ecommended for use in compiling cost 
fol lows: 

American Association of Cost 
Engineering, Morgantown, W.Va. 

Xx 

F. C. Jelen, Lamar University, 
Beaumont, Tex. 

     



Engineering News Record 

Net Prices Catalog 

Process Plant Construction Estimating 
Standard 

Mechanical Estimating Publications 

Bigham Insulation and Supply Co. Inc. 

Cost Manual for Piping and 
Construction 

Crosby Laughlin - Cat. No. 950-6 

Lebus - Cat. No. 950-6 

Limitorque Catalog 

Machine Shop Estimating 

Mechanical Estimating Guidebook 

Mechanical Estimating Handbook 

Process Plant Estimating, Evaluation 
and Control 

The Crosby Ground Engineering Journal 

Electrical Estimating Publications 

Cramer Magnacraft 

Electrical Engineers Master Catalog 
(EEM) 

Electronic Industry Cost Estimating 
Data 

Engineering Manual and Purchasing 
Guide 
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McGraw-Hill, Inc. > N.Y. N.Y. 

McMaster-Carr Supply Company, 
Chicago, 111. 

Richardson Engineering Service, 
Inc., Solana Bch., Calif. 

A. D. Bigham, Fort Lauderdale, 
Fla. 

H. Herkimer-Chemical Pub., N.Y., 
N.Y. 

Tulsa, Okla. 

Tulsa, Okla. 

Lynchburg, Va. 

Nordhoff, McGraw-Hill, N.Y., N.Y. 

John Gladstone, McGraw-Hill, 
N.Y., N.Y. 

Craftman, Solana Beach, Calif. 

K. Guthrie, Craftman, Solana 
Beach, Calif. 

No. ET-76, Tulsa, Okla. 

Cramer, Orlando, Fla. 

United Technical Publishers, 
Garden City, N.Y. 

Hartmeyer-Ronald Press, N.Y.; 
N.Y. 

Allied Electronics, Ft. Worth, 
Tex.
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Graybar Catalog Graybar Electr., N.Y., N.Y. © 

  

Newark Electronics Fort Lauderdale, Fla. 

(Copies of the above listed documents are available through the KSC Library, 
Engineering Documentation Center, or KSC Cost Engineer. } 

3.0 REQUIREMENTS 

GSE cost estimating shail be accomplished in accordance with the following 
requirements. 

3.1 Estapating Practices. A cost estimate is required for each design 
review, final design, and final government estimate for each procurement. The 
final government estimate shall include costs for special conditions and 
amendments. 

3.1.1 Safeguarding Estimates and Supporting Data. Preparation of estimates 
for NASA/KSC shall be considered, at all times, as administratively confiden- 
tial work (see DE-ID 1142.23). Records, interdepartmental and interagency 
correspondence, or material that in any way relates to preparation of esti- 
mates for NASA/KSC shall be accessible only to authorized NASA/KSC personnel 
or representatives. Code G-100 cost estimates shall be stamped FOR OFFICIAL 
USE ONLY. Supporting data that are not attached to the bid schedule esti- 
mates due to their bulky nature shall be retained under appropriate security 
measures. After bid opening, a copy of the supporting data shall be fur- 
nished to the NASA/KSC Procurement Office for evaluating contractor requests 
for payment and as an aid in negotiations. 

  

3.1.2 Cancellation of Protective Markings. Protective markings on cost 
estimates shail be cancelled immediately after the announcement of the 
successful bidder. 

3.1.3 Code Classification. Eight different types of cost estimates are used 
at KSC. Each type relates to a specific phase of a GSE project as follows: 

3.1.3.1 Code G-1, Budget Cost Estimate. The Code G-1 budget cost estimate 
is used for project authorization. It is the initial determination of the 
project that can be completed for a stipulated monetary amount and serves as 
a basis for overall program planning and control, for establishing equitable 
design fees, and for comparative cost analyses. 

The cost estimate shall be prepared using NASA/KSC Form 1510 or other forms 
as specified by NASA/KSC. Budget confidence factor shall be noted. General 
and Administrative (G&A) costs and profit should be included in Engineering 
Unit Costs. 
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3.1.3.2 Code G-2, Study or Preliminary Engineering Report (PER) Estimate. 
The Study or PER ts the product of detailed analyses of user requirements 
determining a concept resulting in lowest possible life cycle cost for the 
GSE work proposed. The Study or PER incorporates all information needed to 
formulate a basis for design and includes the basis for requirements, analy- 
ses of GSE, evaluation of different approaches and recommended solutions, a 
detailed cost estimate that accommodates additional and reasonable cost esca- 
lation and contingency factors, drawings, schematics, equipment lists, etc. 

Cost estimates for studies or PER's shall be prepared using KSC Form 21-193 
and in accordance with NASA Management Instruction NMI 7330.2. The develop- 
ment of the estimated cost for design and engineering services shall be in- 
cluded with the estimate submittal. 

3.1.3.3 Code G-U, Labor and Materials Unit Cost Estimate. Code G-U is based 
on combined unit labor and materials plus mark up. 

These estimates may be required at any predetermined milestone established by 
the Lead Design Engineer in the design process up to and including the 49- 
percent point of design completion of design documents used for compiling the 
estimates. For example, an estimate prepared from 30-percent review design 
documents would be identified as a Code G-U-30 cost estimate. 

Code G-U estimates shall be prepared using KSC Form 21-224, which combines 
costs for labor and materials into single unit costs. 

3.1.3.4 Code G, GSE Cost Estimate. Code G estimates show separate costs for 
labor and materials associated with each divisional task estimated for GSE. 
Unless otherwise specified, they shall be prepared for the 30-, 60-, and 90- 
percent review milestones or as often as directed by the cognizant NASA/KSC 
lead designer. The code designation shall indicate the design review mile- 
stone (G-30, G-60, and G-90). Prices shown in cost breakdown shall be in the 
greatest detail possible. 

Code G cost estimates shall be prepared using KSC Form 21-243.- As required 
for code G-U estimates, code G estimates shall indicate the degree of comple- 
tion of source design documents. 

3.1.3.5 Code G-95, GSE Cost Estimate. This reflects the final estimate of 
project design or {00-percent desTgn. 

Code G-95 cost estimates shall be prepared using KSC Form 21-243. As re- 
quired for code G-U estimates, code G-95 estimates shall indicate the degree 
of completion of source design documents. 

3.1.3.6 Code G-100, GSE Cost Estimate. This estimate often called the final 
or Government Estimate, is a G-95 cost estimate to which costs for bid docu- 
mentation and all special conditions and amendments have been added. 

Code G-100 cost estimates shall be prepared using KSC Form 21-243.
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3.1.3.7 Code G-CO, Change Order Cost Estimate. Code G-CO cost estimates are © 
used to determine cost of proposed changes and supplemental work to existing 
contracts and to support negotiations for additions and deletions. 

Code G-CO cost estimates require considerably more detail than final design 
estimates. It may be desirable to organize the NASA/KSC estimate in accor- 
dance with the format used by the contractor to facilitate rapid resolution 
of cost differences existing between the two estimates and the contractors 
proposal. Code G-CO cost estimates in final form, shall however, conform to 
requirements of this specification. The code designation shall indicate the 
review milestone (G-C0-30, G-C0-60, G-C0-95, and G-100). The degree of com- 
pletion of source design documents shall also be indicated in the estimate. 

Timing and issuance of contract change orders for which Code G-CO cost esti- 
mates are required are important factors. All facets of the work shall be 
studied, including status of materials, procurement by the contractor, change 
order impact on the contractor's work progress program, and other factors 
that may influence overall project costs. 

3.1.3.8 Code G-0, (Other) Cost Estimate. Code G-0 estimates are compiled as 
specified by NASA/KSC to support special studies, surveys, program analyses, 
and effective GSE cost management. Format, item identifications, pricing, 
organization, and coverage shall be as specified by the Lead Designer. 

3.1.4 Forms. NASA/KSC forms shall be used in preparation of GSE cost 
estimates. 

  

3.1.5 General Practices. 

3.1.5.1 Levels of Costing. The costing of GSE shall be accomplished at the 
following jevels: 

(a) Production Quantities (Off-the-Shelf items) | 

(b) Preproduction or Prototype Modifications to design units 

(c) Research and Development 

(d) Others 

Consideration shail be given as to whether a unit will be fabricated by an 
in-house contractor or one not on site at KS. 

3.1.5.1.1 Confidence Factor. Design allowances shall be applied based on 
the complexity of the unit. A confidence factor should be considered to help 
determine accuracy in the four levels of budget estimates as follows: 
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(a) Production Quantities (Off-the-Shelf items) = + 15 percent 

(1) Minor changes, such as nameplates or indicator lights 
(2) Escalation 

(b) Preproduction or Prototype Modifications to design units = + 50 percent 

(1) Variation of design 
(2) Based on rework, such as adding or deleting components or 

scope changes in units 
(3) Escalation 

(c) Research and Development = + 100 percent 

(1) Conceptual (never designed or built) 
(2) Escalation 

(d) Others = + 100 to 500 percent 

(1) Complexities 
(2) Advanced technology 
(3) Escalation 

3.2 Work Flow. The steps necessary for the preparation and approval of a 
GSE cost estimate are shown in Figures 1 and 2. 

4.0 PREPARATION OF THE ESTIMATE 

4.1 General Instructions. Cost estimates shall be prepared on the forms 
cited in this specification. Originals shall be neatly prepared in pencil 
and on forms that are reproducible by dry bond (Photostat) type copying pro- 
cess. Originals and four copies shall be delivered to the Lead Designer or 
KSC Cost Engineer. 

4.1.1 Contingencies. Design, estimating, or engineering contingencies shall 
hot appear in a detail estimate. 

4.2 Compilation and Submittal. Cost estimates shall be compiled and pro- 
cessed as required for the 30-, 60-, 90-, and 100-percent cost estimates in 
accordance with the applicable directives. 

4.3 Acceptance Criteria. Cost estimates shall be prepared and formatted in 
accordance with this specification. General criteria to be used in the pre- 
paration are as follows: 

a. Cost estimates for all codes shall be prepared in the same careful 
manner as if NASA/KSC were bidding in competition with prudent, 
experienced, and well-equipped private contractors. 

b. Estimates shall be broken down in as much detail as possible. The 
greater the estimated cost, the greater detail required in the cost 
breakdown. Costs over $1,000 are to be broken down in more detail
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Co 

ge 

h. 

i. 

with backup data, quotes, analyses, and evaluation. Cost break- 
downs shall indicate materials by individual type, kind, and size 
and current labor rates. 

Estimated costs shall be based on current prices from reliable 
sources. A comparison of all major labor and material prices shall 
be made against current prices for similar features of work and 
adjusted for differences in site, local vendors, and sub-contractor 
prices. The date and source of comparison shall be noted on the 
estimate sheet. If quoted prices or studies of conditions in the 
geographical area show labor and material costs varying considerably 
from those in published pricing guides, costs resulting from speci- 
fic evaluation of job site conditions shall be used. Excessive 
price variations shall be investigated and justified. 

Estimates shall cover all work shown or implied on the plans, speci- 
fications, and other pertinent documents. The estimator/cost 
engineer shall obtain the information to estimate the project in 
the detail required. 

Items off-the-shelf shall be costed. The total delivered cost for 
off-the-shelf (commercial) equipment and devices shall be shown as 
material doliars on KSC Form 21-370. 

Each and every cost total shall be rounded to the nearest dollar. 

All mechanical and electrical Tabor shall be estimated in manhours 
and marked up with current G and A overhead, profit, and warranty. 
Labor rates shalj be based on a normal 40-hour week, and shall pro- 
vide for adjustments if overtime is anticipated (see TR 1508, Budget 
Cost Data For Facilities Construction Elements and TR 1511, KSC 
Monthly Facility Construction Cost Index for labor rates). 

Direct quotations shall be obtained from KSC-reliable sources (those 
companies who have successfully completed projects for KSC/NASA and/ 
or have the capability and intention to bid on new projects), when 
no published prices are available, to verify estimated prices, and 
for unusual applications of products and equipment. To the extent 
possible, quotes shall only be used to verify estimated prices and 
shall not be substituted for estimated prices. 

Lump sums may appear in Budget and Preliminary Engineering Esti- 
mates; however, they shal] not be used in detail cost estimates 
since they cannot be properly evaluated. 

When a Government estimate varies 15 percent or more from the low 
bid, a detailed review and critique shall be required from the firm 
or agency responsible for the Government estimate. When errors in 
fact or judgment are uncovered, or when the scope of work changes 
subsequent to NASA/KSC approval, the estimate shall be revised in 
accordance with KSC-SPEC-G-0002, paragraph 4.20. This review and 
critique shall be used in the evaluation of the bidder's proposal. 

. 
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NEED FOR GSE ESTABLISHED 

} 

CODE G-1 BUDGET ESTIMATE DEVELOPED 

CODE G-2 COST ESTIMATE 
FORWARDED TO NASA HEADQUARTERS 

} 
DESIGN EFFORT G-30-, G-60-, AND G-90-PERCENT 

DESIGN REVIEW COST ESTIMATES 

t 
CODE G-95 COST ESTIMATE COMPILED 

DESIGN FINALIZATION, INVITATION FOR BID 

KSC COST ENGINEERING UNIT 

} 
CODE-G-100 COST ESTIMATE APPROVED 

’ 
CONTRACT AWARDED 

CONTRACT CHANGES AND CODE G-0 
ESTIMATES AS REQUIRED   
OPERATIONAL FACILITY 

MAINTENANCE AND SERVICE 

t 

Figure 1. Idealized Flow Plan for Major KSC GSE



KSC-SPEC-G-0003 
July 5, 1977 

  

SYSTEMS 
ENGINEERS 

      

Figure 2, 

  

IN-HOUSE SUPPORT CONTRACTOR 
      

     C
O
M
P
L
E
T
E
O
 
E
S
T
I
M
A
T
E
 

& 
R
E
V
I
E
W
 
R
E
S
U
L
T
S
 

C
O
M
P
L
E
T
E
D
 
E
S
T
I
M
A
T
E
 

& 
A
E
V
I
E
W
 
I
N
S
T
R
U
C
T
?
 

  

OD-COST ENGINEERING UNIT 
      

NS
 

C
O
M
P
L
E
T
E
D
 
E
S
T
I
M
A
T
E
 

O
R
I
G
I
N
A
L
S
 
A
N
D
 
C
O
P
I
E
S
 

O
M
P
L
E
T
E
D
 
E
S
T
I
M
A
T
E
S
 

& 

E
V
I
E
W
 
R
E
C
O
M
M
E
N
D
A
T
I
O
 

  

  

DESIGN, COosrT, SCHEOULE NASA/KSC QESIGN. COosT, SCHEDULE 
LEAD DESIGNER INFORMATION 

        

PROJECT 
ENG!NEER 
  

C
O
M
P
L
E
T
E
O
 

E
S
T
I
M
A
T
E
S
 

E
W
O
R
K
/
R
E
V
I
S
E
 

I
N
S
T
R
U
C
T
I
O
N
S
 

  

  

PREPARING ORGANIZATIONS 
NASA/KSC 

ARCHITECTURAL/ENGINEERING FIRMS 
SUPPORT CONTRACTORS     

Design Engineering Operating Concept 

10 

    

  

 



KSC-SPEC-G-0003 
July 5, 1977 

4.4 Format. Cost estimate submittals shall consist of five parts: cover 
sheet, estimated GSE bid cost summary, comparison of budgeted and estimated 
costs summary, labor and materials cost summary, and supporting data {see 
Appendix A, Exhibit A-1 through A-5). See Appendices B through F for samples 
illustrating the following types of estimates: electrical, electronics, 
mechanical, machinery, and structural. 

The final Government estimate (G-100) shall include Solicitation Offer and 
Award Summary (see Appendix A-2, Exhibit A-2) 

4.4.1 Cover Sheet. This sheet shall identify the project title and 
location, drawing number, project control number (PCN), work order (W.0.) 
number, contract number or program model number (as applicable), appropriate 
estimate code identification and date submittal. The preparing organization 
shall be identified by name, address and phone number. Final estimates shal] 
be signed and approved by duly authorized persons to commit the firm or 
agency to the estimate. 

4.4.2 Estimated GSE Bid Cost Summary. A GSE bid cost summary shall be pre- 
pared for each item that NASA/KSC designated for the bid schedule. 

4.4.3 Comparison of Budgeted and Estimated Costs. Comparisons of budgeted 
and estimated costs provide early indications of design and cost changes that 
may impact the project. Each submittal package shall include the current 
comparison of budget and estimated costs as well as comparisons from previous 
submittals. 

4.4.4 Labor and Material Cost Summary. This part shall list labor and 
material costs, marked up with taxes, overhead, profit, and G and A for each 
trade identified in the cost estimate. 

4.4.5 Supporting Data. This part shall provide trade summaries identifica- 
tion of price sources, quoted prices, price computations, quantity surveys, 
mark-ups, value engineering data, comments and recommendations, and other 
information as required to verify prices in cost estimates. 

4.5 Estimate Sheet Headings. The information on the cover sheet shall be 
inserted in the appropriate heading block of each sheet in the estimate ex- 
cept that the date of completion shall be substituted for the date of submit- 
tal. The full names of the estimator(s)} and checker(s) shall appear in prin- 
ted (or typed) and signature form in the heading of each sheet. 

4.6 Direct Quotations. When requesting a price quotation, the estimator 
shall identity himself as representing a Government agency seeking to obtain 
price information for estimating purposes only. A specified quotation shall 
supersede published prices. Quotations shall be identified, dated, and sub- 
mitted with the estimate as directed or maintained for future reference. 
Quotations are to be considered informal and should be evaluated by the esti- 
mator with the logic that a manufacturer or vendor will not compromise his 
interests or violate the confidence of his customers. 

1
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4.7 Utilization of Pricing Guides and Quotations. Prices obtained from 
pricing guides and direct quotations shail be used solely to verify the esti- 
mator's prices for labor, materials, and equipment. The estimator shall 
break down in detail, prices obtained from pricing guides and quotes into 
labor, material, equipment, and contractor costs applicable to each task 
associated with the total project. 

4.8 Waivers. The NASA/KSC Lead Designer, with the KSC Cost Engineer's writ- 
ten concurrence, is authorized to waive requirements of this specification. 
Waivers are justified when project design schedules, scope, or complexity 
indicate that preparation of certain submittal elements imposes unwarranted 
or unnecessary work. 

5.0 NOTES 

When Government drawings, specifications, or other data are used for any pur- 
pose other than in connection with a definitely related Government procure- 
ment operation, the United States Government thereby incurs no responsibility 
nor any obligation whatsoever; and the fact that the Government may have 
formulated, furnished, or in any way supplied the said drawings, specifica- 
tions or other data is not to be regarded by implication or otherwise as in 
any manner licensing the holder or any other person or corporation, or con- 
veying any rights or permission to manufacture, use, or sell any patented 
invention that may in any way be related thereto. 

Custodian Preparing Activity 

NASA-John F. Kennedy Space Center John F. Kennedy Space Center 
Design Engineering Directorate 
Facilities Engineering Division 

“12 
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6.0 APPENDICES 

GENERAL. 

A-1 

A-2 

A-3 

A-4 

A-5 

APPENDIX A 

The following exhibits and backup data are samples of KSC cost 
estimate and supporting data and the type of information necessary for the 
completion of these forms. 

Cover Sheet 

Totals from final Government Estimated listed and referenced in 
Solicitation Offer and Award Bid Form 36 and backup data. 

Comparison of Budgeted and Estimated Costs Summary 

Labor and Material Cost Summary 

Supporting Data 

(1) 

(2) 

(3) 

(4) 

Backup Data for final Labor and Engineering Rates (to be 
included with each cost estimate submittal) 

Forecast of Labor Rates and Backup Data 

Computation Sheet Backup Data for G and A, Engineering, 
Material Handling, and Production 

Detail Backup Data for: , 

(a) Manufacturing/Engineering Cost Summary 

(b) Production Labor Cost Summary 

(c) Vendor Data Bid Cost Summary 

13 
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APPENDIX B 

ELECTRICAL. This cost estimating exhibit for electrical items includes 
Budgetary (G-1), Preliminary (GU-30), and Final (G-95) Estimates. 

B-1. Budgetary Estimate, G-1 (Two-sided form) 

B-2. Preliminary Cost Estimate, GU-30 

B-3. Design Estimate, G-95 

APPENDIX C 

ELECTRONICS. This cost estimating exhibit for electronic items includes 
Budgetary (G-1), Preliminary (GU-30), and Final (G-95) Estimates. 

C-1. Budgetary Estimate, G-1 (Two-sided form) 

C-2. Preliminary Cost Estimate, GU-30 

C-3. Final Design Estimate, G-95 

APPENDIX D 

MECHANICAL. This cost estimating exhibit for mechanical items includes 
Budgetary (G-1), Preliminary (GU-30), and Final (G-95) Estimates. 

D-1. Budgetary Estimate, G-1 (Two-sided form) 

D-2. Preliminary Cost Estimate, GU-30 

D-3. Final Design Estimate, G-95 

APPENDIX E 

MACHINERY. This cost estimating exhibit for machinery items includes Budget- 
ary (G-1), Preliminary (GU-30), and Final (G-95) Estimates. 

E-1. Budgetary Estimate, G-1 (Two-sided form) 

E-2. Preliminary Cost Estimate, GU-30 

14 

     



. 

KSC-SPEC-G-0003 
July 5, 1977 

E-3 Final Design Estimate, G-95 

APPENDIX F 

STRUCTURAL. This cost estimating exhibit for structural items includes 
Budgetary (G-1), Preliminary (GU-30), and Final (G-95) Estimates. 

F-1. Budgetary Estimate, G-1 (Two-sided form) 

F-2. Preliminary Cost Estimate, GU-30 

F-3. Final Design Estimate, G-95 

15
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EXHIBIT A-1. SAMPLE COVER SHEET 

  

PROJECT Space Shuttle 
  

LOCATION Kennedy Space Center 

IFB no. 387 

6-21-76 

#1, dated 5/16/76 

AMENDMENT #2; dated 5/23/76 

BID DATE 
  

  

ESTIMATE Cope _&-100 

PCN 77823 
  

CONTRACT W.O. 9750 

Cancelled 

vis @ F 
DRAWING NO.__/9K09876 geo 1-6 PREPARED BY (FIRM) General Engineering, In 

    

  

Location Kennedy Space Center 
  

    

  

   

        

mover no.__Ul 251 SUBMITTAL DATE__6-21-76 

LEAD DESIGNER___!.A. Cadwell ESTIMATED BY__{? Liners 

Ksc Cost ENGINEER_’*A-Brown REVIEWED BY. 

PROJECT ENGINEER__J-J. Kelley APPROVED BY. 
  

  
KSC FORM OT—0818 (4/7?) (ONE TIME FORM — REPRINT NOT AUTHORIZED) 

16



EXHIBIT A-2 Final Government Estimate and Solicitation of Award KSC-SPEC-G-0003 
July 5, 1977 

  

STANDARD FORM 36, JULY 1966 
GENERAL SERVICES ADMINISTRATION 
FED PROC REG 141 CFR} 1-16 103 

CONTINUATION SHEET 
    

R2F. NO. OF DOC. BEING CONTD 

10-0023-7 

ace =| OF 

6 
  

  

ttm NO 

NAME OF OFFEROR OR CONTRACTOR 

General Engineering, Inc. Est: W. T. Long Ck. by: C. F. Smith Date: 1-6-77 
  

SUPPLIES /SERVICES 

  

  

  

  

      

    

    

- - —— 

QUANTITY UNIT UNIT PRICE 

ee ae te 

AMOUNT 

  

SECTION I - ENGINEER & FURNISH EQUIPMENT 

MR 74653 (F) 
Engineer, fabricate, assemble, test, 
mark, package and deliver one E. T. 
Hydrogen Vent Umbilical and Intertank 
Swing Arm, in accordance with KSC Specification 
1093 Revision A dated 12/21/76, and KSC Drawing 

T9KQ]016 Revision A dated 12/21/76. 

  

ea 

  
435 ,890 

Pst SATS.   
435 ,890 

4 of 62) . 

  

_Cancelle 
2/il77 

2 Vendor Data in accordance with Clause é 
entitled "Vendor Data Requirements" 

Reproducible 1 ea 5,500 5,506 
| Copies 3 ea 15.73 47- 

3 | Quality Control Plan in accordance 4 ea 491.25 1,365 
with the Quality Requirements" Clause, 

4 Certificate of Compliance in accordance 1 ea 500 500 
with the "Quality Requirements". 

5 Shop Drawings 
Reproducibles 2 ea 5,500 11,000 

| Copies 5 ea 31.47 157 

| 
6 "As-Built" Drawings ° 

Reproducibles 2 2 3,665 7,330 
\ Copies 5 a 26.22 330 
} 
i 

7 Prcofs of compliance in accordance with 2 lea 250 500 
KSC Specification 79K01016!. , 

8 Test Procedures in accordance with 
"Acceptance Checkout Procedure Criteria" 

' Reproducibles 1 a 11,137 13,137 
Copies 2 a 31.47 $3 

9 Test Results and Records in accordance 3 a 733.33 2,200 
with KSC Specification 79K01016. . 

Yo~108 o OY S GOVERWIENT PRINTING OFFICE 1940 OF — 260-166 19-6) 
      
  

W7 
er re tern re tt ne en ee pee er ree me 
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EXHIBIT A-2. Continued (Backup Data for Final Government Estimate) — - se, 

  

  

    

  

    

  

        

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      
   

    

      

New” 

(4) GROUND SUPPORT EQUIPMENT COST ESTIMATE (1) CONSTRUCTION e 
CODE DATE COMPLETEO sHEET___61 oF 62 

G-100 1-6-77 SHEET OF 
PROJECT DRAWING NO(S) SHEET NO 

ET Ho Vent a» Swing Arm 79K01016 1-6, Al, MI-5 
LOCATION [rres: MODEL NO. PCN 

LC-39, KSC 738B 72480 

ARCHITECT OR ENGINEER WORK ORDER OR CONTRACT NO 

General Engineering, Inc. 0019 
ESTIMATOR cneewes Db FF D-I 

R. Long fe Le J. Smith f Sant Ct Bown. 

QUANTITY LABOR ($ OR MA) MATERIAL TOTAL 
Bid SUMMARY NO. unit | Per | LIJFIELO | pep cost 

UNITS = [MEAS. | UNIT | TPTAE | UNIT | ToTAL 

ITEM 1 

Eng. Fab. & Assembly $435,890 

(hizfl to as she| 243) 
ITEM 2 7 

Reproducibles (15) 300 Hrs ]18.33 | 5,500 

Copies (45) 3 EA 15.73 47 5,550 

ITEM 3 : 

Qual. Control Plan 4 EA, 52.00 204 

Eng. 80 Hrs 122.00 | 1,760 1, 965 

ITEM 4 

Certificate of Compliance   

  

  

  

  

  

  

  

  

  

  

  

  

  

“nD OCCICLL 7 
aa Pa; srw a fila 

Shop Urawings (30) —_ oe qe 

Reproducibles (2) 600 Hrs {19.33 {11,000 “ 

Copies 5 EA 31.47 157 11,157 

ITEM 6 

"As Built" Owgs. (25) 

Reproducibles (2) 400 Hrs {18.33 | 7,330 

Copies 5 EA 26.22 130 7,450 

ITEM 7 6 

Proofs of Compliance 2 EA __ 250. 400 500 
  

                      

em ee Re te of tet
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EXHIBIT A-5 (1) 
Backup Data for Final Labor and Engineering Rates 

. COMPUTATION - FISCAL YEAR ENDING 3/31/77 
(In 000‘s) 

MATERTAL 
DESCRIPTION GSA ENGINEERING HANDLING PRODUCTION 

Indirect Labor 817 1027 403 687 
Vacation Expense 40 18 
Sick Leave (Unused) 2 2 
Employee Welfare 42 464 30 440 
Employee Welfare (Disab.) 
Employee Relocation 3 
Employee Recrui tment 18 
Severance 4 
Payrol) Taxes 33 20 
Job Shopper 31 6 23 
Supplies & Expenses 20 57 19 74 
Outside Services 3 7 
Travel 75 60 7 32 
Misc. Travel 6 2 - 2 4 
Entertainment 
Rent 63 132 44 135 

*Rental-Mech. & Equip. 7 7 3 14 
Light, Heat & Power 22 41 16 55 
Telephone & Telegraph 43 38 25 29 
Maint. & Repair (Bldg. Only) HY 9 7 30 
Protective Service 19 15 9 34 
Cleaning & Sanitation 
Labor Allocation to Subs. & Corp. 12 
Maint. & Repair (Equip. } 7 4 38 
Ques & Subscriptions 10 5 1 
Office Equipment Maint. 2 
Freight Out 3 
Commissions 
Interest Expense 
Professional Fees 71 12 1 1 
Contributions - 
Postage 10 . 
Interplant Exp. 3 

Data Processing 51 3 
Auto Expense 8 
Advertising Inst. 
Sates Promotion 6 
Taxes - Other 52 3 2 9 
Bid & Proposal 4g ? 
Moving Expense 6 67 
Depreciation - Test Equip. 62 
Insurance Expense 28 
Allocated Charge - Corp 342 
Test Main. to Engineertng 49 53 
Depre. Furn. & Fixt, 13 
Depre. Auto 1 
Amort = Leasehold Imp. 10 7 . 4 7 
Cash Discounts (31) 
Depre. Mach. & Equip. 3080 13 2s 
Independent R&D Costs 339 
Less R&D Cost Sharing 93 

TOTA! 2054 2098 624 1663 
Otr. Eng. Labor/Mat./Prod. Labor 1989 7859 1356 

Total Mfg. Costs - 10,004 
Overhead Rate 20.5% 176,45% 8.37 122.64 

Computation Sheet 

The overhead rate for each category, such as GSA Enginerring, material handlin nd arrived at as follows: egory ng ng J» and production was 

= YOTAL 2054 . 
SAT = Tat Mfg Cost or *70,004 20.5% 

Sum of Engineering, Matertal Handling, and Production = Total Mfg. Cost. 

GBA % =» TOTAL G&A COST ‘MH HOLG % = TOTAL_M.H. COST or $6243 . “TOTAL HE COST MAT Ha S628 = 8.37% 

* Sum of ENGINEERING DIRECT LABOR - $ 2,098 ‘ 
MATERIAL HANDLING 6,243 PROD S = TOTAL_PROD. COST or USES = 122.668 
PRODUCTION DIRECT LABOR sraeset BYRECT PROD. LABOR 

ENG & = TOTAL ENG. COST or $2096 = 176.452 
DIRECT ENG. LABOR 

21



EXHIBIT A-5 (2) 

KSC-SPEC-G-0003 
July 5, 1977 FORECAST OF LASOR RATES 

COMPANY GENERAL ENGINEERING . 
CONTROLLER GS. STANG 

MuLOYaES” RATES BASED ON PREVAILING WAGES IN BIG NY. OATE IAT? 

    

PROD SUPERVISOR 

TEST SUPERVISOR 

Qc TECH 

OC ENGINEER 

OC SUPERVISOR 

FIELD ENGINEER 

PROTOTYPE TECK 

RELIABILITY ENGR 

METHOOSMAN 

ELECT ENGINEER 

MECH ENGINEER 

DESIGN TECH 
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PACKERS 

LINE INSPECTION    



KSC-SPEC-6-0003 
EXHIBIT A-5 (3) July 5, 1977 

Computation Sheet Backup Data 

Labor Rate 

This is a sample of backup data for labor and overhead rates to be furnished 
with each cost estimate submittal. 

Labor rate of $15 was arrived at as follows: 
Refer to 

Technician-Test Cat. 31 $5.85 Factor 1/3 Page 22, Exh A-5 (2 
Machinist Cat. 32 6.11 Factor 1/3 Page 22, Exh A-5 (2 
Wire & Assy Cat. 30 4.46 Factor 1/3 Page 22, Exh A-5 (2 

—z— = $5.47 use $5.50 for average 

Average 5.50 Page 22, Exh A- 5 (2) 
Supervision Cat. 10 1.10 Factor 1/7 Page 22, Exh A-5 (2) 
Mfg. Overhead 122.64% 8.09 

$14.69  Round-off & use $15/hr. 

Labor rate of $18 was arrived at as follows: 

Draftsman Cat. 25 5.61 » Page 22, Exh A-5 (2) 
Eng. Cat. 20 & 21 .93 Factor 1/12 Page 22, Exh A-5 (2) 
Eng. overhead 176.45% 11,54 Page 22, Exh A-5 (2) 

$T8°08" Use $18/hr for Eng. Aver. 

*cat. 20 = $11.77/hr 
Cat. 27 = $10.51/hr 

$22.28 = aver. Eng = 1.14 = .93 
: 12 

(Used in Cost Estimate Samples in Appendix B, C, D, E, & F.) 

Cineelled 

‘ ie 

23



KS¢-SPEC-¢-0003 EXHIBIT A-5 (A)a . 

INEERING COST S 

  

   

  

            LABOR COST ESTIMATE 
MATERIAL COST ESTIMATE 
  

  BID NO. 7705 

  

  
| Cancelled 6/2/77 SE 

Ku BANd Reve DT4E+O Quang TEST OFT WARE 
Fe RB. 

LABOR TITLE CAT [RATE 

HUMAN ENG 
t 

E
N
G
I
N
E
E
R
I
N
G
 

TRAINING CO-ORD 

REL TECH 

L 
PROTO TECH 

48 

M
A
N
U
F
A
C
T
U
R
I
N
G
 

Ez
 

0 

+
 

41 

PROD ENG a 

11 

AL — TOTAL BASIS ENG 

GRAND TOTAL — UNIT 

GRAND TOTAL — TOTAL BASIS MFG 

TOTAL | UNIT} TOTAL | UNIT] TOTAL | UNIT! TOTAL | UNIT 
MATERIAL DOLLARS] DOL |OOLLARS] DOL | DOLLARS] DOL |DOLLARS! DOL 

EADBOARD 

TRAVEL & 

CAPITAL EQUIPMENT 

COMPUTED BY: oe. pate | 3-19-77 pace_!__ of 3 _ 
CHECKED BY: ‘ ALPHA Co.| oate | 3-17-77 EXHIBIT NO, __ 

use PORM OT -978 (4/77) IONET ME FORM - REPR NT NOT AUTHOR ZED) 

24 

 



-.- KSC-SPEC-G-0003 
EXHIBIT A-5 (4)b July 5, 1977 

PRODUCTION SUPPORT/LABOR COST SUMMARY 

© 7705 
BID NO, 

TITLE Ory | ITEM QTY | 'TEM QTY LITEM 

Ku Band Reve PDTE 
l 

  

LABOR TITLE 

INSTRUMENT ASS’Y 

WIRERS & SOLDERERS 

SPRAYERS/PLATERS 

SHEET METAL SHOP 
PACKAGING 

SUB TOTAL 

TESTERS 

PROD SUP LINEA 
% LINE B 

LINE INSP % LINEA 
ac % CAT 15411 

ac TECH % LINEA 

SUB TOTAL — UNIT BASIS 

REL ENG 

REL TECH 

MAT’L EXP 
PROD ENGINEERING a 
TECH 

3 QC ENG 

= 

OF STATISTICAL TYP 
EE. 

IM. E. 

: 
Oo SUB-TOTAL — TOTAL BASIS 

D+ QTY = 
F E —UNIT—BASIS 

MA 

# 0.0.C. 

t TRA & 
J VENDOR TOOLING 

ESTIMATED BY DATE 

COMPUTED BY Doe ALPhA Co. |vate 3-/7-77 |pace Z_ of 3 

cuecxeosy 20 Leen ALPAA Co. \oare 3-17-77  |exwsitno. 
KSC FORM OT—860 (4/77) (ONE TIME FORM - REPRINT NOT AUTHORIZED) 

-25 
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. APPENDIX B KSC-SPEC-G-0003 

  

- EXHIBIT B-1 ~ duly 5, 1977 . Two-sided form) 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION | 

BUDGETARY PROJECT COST ESTIMATE ClotHer | 

  

  

  —=. 
INSTALLATION/PROGRAM OF FICE 

  

ee ———————eeESSQuQQeee el 

CONTROL NO } 

  

  

  
  

  

  

  

  

    

  

  

      

  

  

  

  

  

  

  

              

ith RELATED COST DATA 
(Not included in this epproved project cost estimate but required to make the system complete) 

KSC INDUSTRIAL AREA 72966 G-/ | 
PROJECT TITLE AND LOCATION DATE 

28- Volt Distribulor Servicing May 15,1976 , 
BASIS OF COST ESTIMATE REVISION NO ’ 

Previous Shuttle Estimate 
SUMMARY OF COST ESTIMATE 

DESCRIPTION AMOUNT PERCENT 
a. b 

1 ESTIMATE (1) ENGINEERING EST 032 of 

(2) CONTINGENCIES, GOVERNMENT. 
(Enter percentage of tem (1) a to right in col (2)b) “L O32 

(3) SUPERVISION, INSPECTION AND ENGINEERING SERVICES 
(Enter percentage of ttems (1)a and (2)a to right in col (3)d) /, 43 6 70 % 

SUBTOTAL ((1) + (2) +(3)) 12,492 

(5) COST ADJUSTMENT 
(Enter percentage of ttem (4)a to right in col (5)b) 3, bf oO 8 

(6) OTHER BURDEN COSTS 

(7) TOTAL BUDGET ESTIMATE ((4) + (5) + (6)) 41S 900 

(8) IDENTIFICATION OF ADJUSTMENT AND BURDEN COSTS, AND ESCALATION 
Based on Jan % cost with escala o @ /% per me- 

6 July 76— for F 1979 tm din 2s enos From Jan 7% Fe nding 
Il. PLANNING AND DESIGN 

STATUS 

IN-HOUSE/ 
DESCRIPTION NEEDED IN-woRK | COMPLETE AE cost 

a, b. c. d. e. 

(1) PRELIMINARY ENGINEERING REPORT YW _— _ In-house 300 

(2) SPECIAL STUDIES (Specify) 
— — — —_ 

(3) FINAL DESIGN Y —— —_— In-house | 600 

4) SUPERVISION AND ADMINISTRATION OF DESIGN SERVICES —_— — 
(4) SU Ae Vn-heousa | 125 

TOTAL PLANNING AND DESIGN COST Fozs 

  

(1) RELATED COSTS INVOLVED 

[Jo YES (Idents/y n stems (2) through (10) Cw NONE 
(2) PER (Amount) 

  
(3) DESIGN (Amount) 

  

  

  e (5) TRANSFER OF EXCESS 
  

(6) EXISTING 

  

(7) FUTURE FUNDING           

ITEM AMOUNT i {TEM AMOUNT 

OTHER RELATED (4) TO BE PURCHASED (8) GFE 

EQUIPMENT (9) OTHER (Specify) 

  eee 

27. 
KSC FORM 21-410 (4/77)



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    
          
  

  

KSC-SPEC-G-0003 EXHIBIT B-1 (cont) 
July 5, 1977 : ~ 
INSTALLATION/PROGRAM OFFICE CONTROL NO DATE 

KSC LETF 7Z 866 May 15, 19-76 

SJ cse 1V. PROJECT COST ESTIMATE (CJoTHER 

UNIT OF UNIT COST TOTAL COST 

CESCRIPTION MEASURE QUANTITY ENcnc ENGNG BUDGET 
TYPE, SIZE, KIND, ETC. lh 2. 3. 4 5. 

LEV DisTRiguTor 

Chassis Aaty EA / 44S #80 747 

Front Fane/ Alum EA f 3262 362 $57 

Bae Insulators EA é 10g 648 998 

Bus Bar EA 56 19.88 \ t143 17}? 

Crrevrt Brkrs 1,2 493F EA 48 39.77 | 1909 294%0 

Cables EA 4 297.75 | (SO | 2¥60 

Mise Hed screws, nuts, ax EA 3£0 59412256 | 3474 

Installa tren - ~ 1323, «| «13%3 | 2037 

clo - Valid- test EA , 636 636 979 

WGA of 20.5% ¢ Fromr sf 10% 
included 

TOTAL %0, 324 ts, 900 
(7) SOURCE OF COST DATA, ESTIMATOR'S NAME, COMPANY OR AGENCY 

LETFE PHASE LZ, Joe BRews, FED! 
(8) ESTIMATE OF THE BUDGET CONFIDENCE 

CONFIDENCE FACTOR 

A. OFF-THE-SHELF +15 C) Cc. R&D +100 (] 
B. PREPRODUCTION +50 D OTHER |   V. RELATED ITEMS/ACTIONS 

{EXPLAIN AS APPROPRIATE USE EXTRA SHEETS, AS NECESSARY, FOR THIS BLOCK AND ABOVE) 

  
 



EXHIBIT 8-2 
-— ~~ = 

  

  

      
    

  

  

  
  

  
  

    
  

    

  

  

  

    

  

  

    

  

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

duly 5, 1977. 

KSC Nase, WORK SHEET 

O4 Se 17613 9-2-76 sweer__I or I 
_ Z& VOLT DISTRIBUTOR CHECKOUT 

KSC INDUSTRIAL AREA GU-30-A 
 —ARGHEPESTI-ENGINEER ESTIMATOR 

pS PRC W.7. LONG 
79k0 6823, SHEBTS E)=3 CHECKED BY L.E SMITH APPROVED BY 

| UNIT PRICE 

ITEM NO. DESCRIPTION QUANTITY UNIT . LABOR ESTIMATED AMOUNT 

Z¢ VOLT DisTR. ASS 

GRASSY Age'y i | ga 440 “HO 
FRast “pAveL ) | eA 327 327 
TNSoLATON? 8 G EA 98.33 S90 
Bus Bars 3g | GA 2.0.36 774 
BREAKERS ZO AMP 3p, 3 b~2084 20 | EA | 35,96 1079 
CONNECTOR 4 | GA qo 360 
NIRE $70 | LE el 145 
LUGS 340 | EA 152 517 

CLAMPS IZ | GA | ZAZ 29 
CABLE Ass'yY 4 | EA | 269.75 1079 

MARK & IDENT. 24 | cA | 1% 287 
Mise. 4 DwWREG . 200 | GA 1.80 360 
TVSTALLATION S50 | EA Ig 900 

YoTtTaAlL 6354 
Gep Z0.5 | %%o L405 

$uB -ToTAL 8259 
PROFIT 10 oo $26 

ESTIMATED COMPETITIVE BID cosT (| | + 9085 

                
  KSC FORM 21—224 (8/74) 29 - NASA/KSC AULG/74



KSC-SPEC-G-0003 
July 5, 1977 EXHIBIT B-3 

(A GROUND SUPPORT EQUIPMENT COST ESTIMATE 

CODE DATE COMPLETED 

“GS 10-5 -76 
PROJECT 

2S VOLT OISTRIBUTOR PANEL ASSY 
LOCATION 

KSCO-£4.ETF 
ENGINEER PROGRAM MODEL NO 

-/ 

C.F SMITA ©¢ 

QUANTITY 

ESTIMATO H 

WT. 

ELECTRICAL 
  

20 

7 oO 

ESTIMATED COoMPETITI 

SEE Z, 3) (P 23 
KSC FORM 23-243(REV 4/77) » an 

LABOR ($ OR MH) 

NO. UNIT PER SUMMARY UNITS MEAS. | UNIT TOTAL 

["] CONSTRUCTION 

SHEET i OF 

SHEET OF 

DRAWING NO{S) 

TIKO6BR 3 

7776/3 
WORK ORDER OR CONTRACT NO 

oO 
A 

SHEET NO 

/~ 

MATERIAL 

PER 
UNIT TOTAL 

 



APPENDIX C 
~ EXHIBIT C-1 

nOdC-SPEL=-b-uUUY 
duly 5, 1977 

  {Two-sided form) 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

A cse BUDGETARY PROJECT COST ESTIMATE 
INSTALLATION/PROGRAM OF FICE 

HSC ~L039 SHUTTLE 

    

{_]OTHER 

CONTROL NO 

769S¥ G-t 

    

  

PROJECT TITLE ANO LOCATION 

Checkout ¢ esr Equrr 
Fuse ‘nrerevpr Box LC39 

BASIS OF COST ESTIMATE 

PREVious SHUTTLE ESTIMATE 

f. SUMMARY OF COST ESTIMATE 

DATE 

May 15, 1976 
REVISION NO 

    

  

  

  

     
  

  

      

      

  

  

  

  

  

  

  

        

DESCRIPTION AMOUNT PERCENT 
a. b 

(1) ENGINEERING ESTIMATE 18,425 
7 ae 

2) CONTINGENCIES | GOVERNMENT 
(2) (Enter percentage 4/ item (1) a to right in col (2)b) /, 843 10 % 

(3) SUPERVISION, INSPECTION AND ENGINEERING SERVICES 
(Enter percentage of stems (1)a and (2)a to right in col (3)b) 2 /O 27 10%e 

SUBTOTAL ((1) + (2) +(3)) 23295 P| 
(5) COST ADJUSTMENT 

(Enter percentage of ttem(4)a to night in col (5)b) 6080 27. 23% 

(6) OTHER BURDEN COSTS 

(7) TOTAL BUDGET ESTIMATE ((4) + (5) + (6)) Fy %3IS 

o& IDENTIFICATION OF ADJUSTMENT AND BURDEN COSTS, AND ESCALATION 
Baslo on JAN Yb COST WHITH ESCALATION @ 1% PER Mo, 
FROM JAN '% Te Tuy '1e ~For F/Y 1978 FUNDING 25 Mos 

fore —— ~— 

I. PLANNING AND DESIGN 

STATUS 

IN-HOUSE/ 
DESCRIPTION NEEDED iN—-WORK COMPLETE AE COST 

a b c. d. e. 

(1) PRELIMINARY ENGINEERING REPORT wv ~ ~ In-House 500 

(2) SPECIAL STUDIES (Specr/y} 
= -_ ad - 

(3) FINAL DESIGN wv - - Iut-Houss| [/00 

(4) SUPERVISION AND ADMINISTRATION OF DESIGN SERVICES Y - ~ It-Housé 240     

fii, RELATED COST DATA 

TOTAL PLANNING AND DESIGN COST   
(Not included in this approved project cost estimate but required to make the system complete) 
  

    

  

  

  

          

{1) RELATED COSTS INVOLVED (2) PER (Amount) (3) DESIGN (Amount) 

Fle YES (Identify in items (2) through (10)) we NONE 

ITEM AMOUNT ITEM AMOUNT | 

OTHER RELATED (4) TO BE PURCHASED (8) GFE 

EQUIPMENT 
© (5) TRANSFER OF EXCESS (9) OTHER (Specify) 

(6) EXISTING 

(7) FUTURE FUNDING     
  

KSC FORM 21-410 (4/77} na



KSC-SPEC-G-0003 ° 
July 5, 1977 EXHIBIT C-1 (cont) Se 

  

  

  

  

  

  

  

      

  

  

  

  

  

  

  

  

  

  

  

  

  

    
            

  

  

INSTALLATION/PROGRAM OFFICE CONTROL NO DATE 

Ase LC89 SHUTLE FOISY MAY (5; /97%@ 

w GSE IV. PROJECT COST ESTIMATE CJ OTHER 

UNIT OF UNIT COST TOTAL COST 

DESCRIPTION MEASURE QUANTITY ENGNG # ENGNG BUOGET 
TYPE, SIZE, KIND, ETC. lL 2. 3. 4. 5. 

Fuse IN7eerupr Bex EA / 1300 | 1500 23/0 

BANANA Jack Mooep Wy.en EA 256 | 3.3/ | SB | 1306 

FusE HoLrveR EA 128 WMe23 | 14637 2212 

HARNESS ¢ INSTALL. EA } sors | 1025 | 1579 — 

Checkour -Valioare $ Tesr EA / 795 | 795 | 142F 

Mise SmAtlL ITEMS EA aS 32 1/20 (725° 

Eng Houes D&ESsIgGW ¢ Surv Hes 250 18 4500 6930 

PREY Hours HRS $00 18 7200 a 
aR 

* 5 $4 @ 20.5% ¢ ProfIT (cluded 

TOTAL 18,425 #29375 
(7) SOURCE OF COST DATA, ESTIMATOR’'S NAME, COMPANY OR AGENCY 

ENG» JUDGEMENT ~~ WHT; Lonwé ~ 
{8) ESTIMATE OF THE BUDGET CONFIDENCE 

CONFIDENCE FACTOR 

A. OFF-THE-SHELF +15 (J Cc. R&D + 100 a 
8. PREPRODUCTION +s0 CJ D. OTHER C] 

Vv. RELATED ITEMS/ACTIONS 

(EXPLAIN AS APPROPRIATE USE EXTRA SHEETS, AS NECESSARY, FOR THIS BLOCK AND ABOVE) 
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KSC-SPEC~b-Ov0u5 
EXHIBIT C-2 5 1977 

        

KSC PRELIMINARY COST ESTIMATE WORK SHEET 

769 10- 15-7 seeet__ | or _/ 

Fuse iwTeRR - C Heck’ouT 

SC- L@- 34 hut lé LO = 30 

Perr Pre 196 W.T LOWG W-Ti dang 

40 M6127 SHEET &1 cF Sm. th 
UNIT PRICE 

ESTIMATED MATERIAL 
tTEM NO. DESCRIPTION QUANTITY ESTIMATED AMOUNT 

E€ APPENDIX A-S (3) (P23 

i i a NASA/KSC AUG/72



KSC-SPEC-G-u003 

  

  

  
  

  

  

  
  

  

  

  

      

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    
  

  

  

  

  

  

    
  

              

July 5, 1977 EXHIBIT C-3 

G/ GROUND SUPPORT EQUIPMENT CONSTRUCTION COST ESTIMATE C CONSTRUCTION @ 

CODE DATE COMPLETED 

G-95 1-33-77 eer or To 
PROJECT ORAWING NO(S} SHEET NO 

___FUSE INTERRUPT BOX FOMC71Z7 | EL-3 
LOCATION 

LO-39 KSC SHUTTLE 769S4 
ENGINEER WORK ORDER OR CONTRACT NO 

PERRY PRO 1965 O8SO 
ESTIMATOR Ut eg CHECKER CF Sewth APPROVED 

WT Lons PRC 1965 C.F SMITH PRE IVES 

QUANTITY LABOR ($ OR MH) MATERIAL TOTAL 

BLECTROME _sunmany | hs [ARS | dt | TOTAL | de | tora, | COST 
CARRYING CASE 7K 105-11-22R-P10 / £A |8.0 | 80 |l250| 12.50 |Z8FO MFG, 
PANEL 12 *%20% Yo Aum / EA \2h0 | ZK 35 2S |Z8RO MFG. 

SP00-RE-24-/P RECEPT: 2 EA ry 1.0 = |7k2¢| 748 

MEZHU4 E-2¢-6/P aw 2 EA SS! 4.0 |469o 94 

MS3AU4 E-10-41P “ 2 EA S| 420 132.26 ss 

MS3BIUIF--E 22- 2/P “u 2 EA 5 | 40 |22%20 ST 

TP0G~RE-24-/5  FLub 2 EA | +S | 40 |98%.59| 1977 @ 

MS3MU6 E 24 ~ 6/5 “ Zz ER Ss f.0 |$3.42| 87 

MS3il6 £20 —F/s u" 2 |\€A | & | £0 |3082) 62 
MS38H6 E 22 -2ils “ 2 EA a 4:0 |z%oe 4-8 

RIVNOT 4 FA |.25| 40 |b 4 

BANAWA JAcK MotoeD Neon 256 |BA |.25| 6#0 |4251 320 
FUSE HOLDER 128 |FA |.28 | 32.0 |472| 604 

Fus&s 2A 126 |EA | .0s 6% | .25| 22, 

IDENT. PLATE / |FAY.S 5 |3.00 2 

WIRE MiL-W-l68&78D B2o0 300 |LF 1,006) 18 1.027 & 

Assy WIRING Aly | $0.0| §0.0 ~ _ 

CHECKOUT-VaLIOATE § TEST | |Ea 140.0} foo | — - 

Sum ~- Tora 235.7 30/2 
LABOR HRS X RATE ~~~ Saces Tax | 235.7 | Hes |Fi5 * 38536 |4+%| 120 
ENG £ DRAFT 200.0 |WRS Fig* | 3600 | 

SEE Arr A-S )(E23) Sug. Tora 236 FIZZ | 10,268 
GFEAG 20.5 | % 2,105 

SugeTorar. | 12,373 

PROFIT /o % 122 

Esrimalep Comegristive 8D CosT 13, 6/O¥* 
ER Cosr Repucen Prom G-30 Due To} ” 

CHANGE IN SCOPE F LESS ENG, Hours     

KSC FORM 21-243 (REV 4/77) 34



APPENDIX D 
EXHIBIT D-1 _ 

July 5, 1977 

(Two-sided form) 
  

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

  

BUDGETARY PROJECT COST ESTIMATE 
  

(Wicse 

INSTALLATION/PROGRAM OFFICE 

KSC INbDUST. AREA 

{_] OTHER 
  

CONTROL NO — | 

72867 G-/A 
  

PROJECT TITLE ANO LOCATION Checkour 4 VéesT 

PRSD GN, /GHe Seevice -~ SSAT PAD 

DATE 

Apri] 2g, 19 7%% 

  

BASIS OF COST ESTIMATE 

Peaviovse Shuttle Estimate 

|. SUMMARY OF COST ESTIMATE 

REVISION NO 

  

DESCRIPTION AMOUNT 
o.   PERCENT 

b 
  

Q) ENGINEERING ESTIMATE 23,200   

(2) CONTINGENCIES, GOVERNMENT 
  

  

      
  

   
      

  

  

  

  

  

  

  

  

          
  

(Enter percentage of ttem (1) a to right in col (2}5) Zz, 3 2D lo u 

(3) SUPERVISION, INSPECTION AND ENGINEERING SERVICES e 

(Enter percentage of items (Ia and (2}a to right mn col (3)6) 2,5 SZ f 8] “/ 

SUBTOTAL ((1)+ (2) +(3)) 28,972 

(5) COST ADJUSTMENT 
(Enter percentage of item (4)a to right in col (5)b) 

7, 6s / 272 3 Y 

(6) OTHER BURDEN COSTS oa 

(7) TOTAL BUDGET ESTIMATE (4) +(5)+06) | F2S 723 

) IDENTIFICATION OF ADJUSTMENT AND BURDEN COSTS, AND ESCALATION 
Based on Jan'%6 Cost wlEscAlation @/% Per Mon th 

From Jay 76 Te July 76 - Fer Fly 1978 Funding 26 months 
—SES | 

il. PLANNING AND DESIGN 

STATUS 

IN-HOUSE/ 
DESCRIPTION NEEDED IN-WORK COMPLETE AE cost 

2. b. c. d. «. 

(1) PRELIMINARY ENGINEERING REPORT Vv Int Hevse| 700 

(2) SPECIAL STUDIES (Spectfy) _ - — - - 

(3) FINAL DESIGN Y/ In Housé| L300 

(4) SUPERVISION AND ADMINISTRATION OF DESIGN SERVICES Y” Iw HovsE 200 

TOTAL PLANNING AND DESIGN COST 

i. RELATEO COST DATA 
(Not included in this approved project cost estimate but required to moke the system complete) 

  
  

(1) RELATED COSTS INVOLVED 

Lle YES (Identify mn stems (2) through (10)} (77s NONE 
{2) PER (Amount) 

  

(3) DESIGN (Amount} 

  

ITEM AMOUNT ITEM AMOUNT 
  

OTHER (4) TO BE PURCHASED (8) GFE 

  
RELATED 

© EQUIPMENT 
(5) TRANSFER OF EXCESS 

{9} OTHER (Specify) 

  

(6) EXISTING 

  

{7) FUTURE FUNDING             
  

«SC FORM 21-410 (4/773 35



KSC-SPEC-G-UuUS 
July 5, 1977 EXHIBIT D-1 (cont) 

— 

  

  

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

              
  

  

  

  

Sn LETF. CONTROL NO 728 67 April 2g, 1976 

[Wisse 1V. PROJECT COST ESTIMATE [(_JoTHER 

UNIT OF UNIT COST TOTAL COST 

DESCRIPTION MEASURE QUANTITY ENGNG ¥ ENGNG BUDGET 

TYPE, SIZE, KIND, ETC. 1. 2. 3. 4. 5. 

GN; /GHe Seevicé PANEL 36x18 64S0 ALi 

Peessure XDucée EA 4790 | 479°) 2796 

Perssvgg REGULATORS EA 2 635) 4270 | 1995S 

Assy Vatves £A 20 242 | 49460 | 7453 

PREessuRE GAGES EA 4 2re.78 | 87S | 1347 

Fizrer, Tee Tree EA 2 ILS 64430 | 4702 

TuaEe Assy EA 33 ASS 160 246 

Mist BRACKETRY Las 250 6.64 | 1660 | ~aSS6 

Ke Firrasgs, ete EA 250 2It#| S295 | 8/28 

Cusan Tose Assys = “§¥E* EA 16 FS. 63 730 | L124 

Lear Téesr Fae. Assy EA / 160 160 | 246 

t # oe ° GY¢A @ 20.5 % 4Provir @ 10% 

INELUDED 

TOTAL , 423 206 fss 723 
(7) SOURCE OF COST DATA, ESTIMATOR’S NAME, COMPANY OR AGENCY te “ 

EXPERIENCE — WwW’. 7: LOG Fno “A 
(8) ESTIMATE OF THE BUDGET CONFIDENCE 

CONFIDENCE FACTOR 

A OFF-THE-SHELF +15 a Cc. R&D +100 (_] 
B PREPRODUCTION +so (J D OTHER _C) 

Vv. RELATED ITEMS/ACTIONS 

(EXPLAIN AS APPROPRIATE. USE EXTRA SHEETS, AS NECESSARY, FOR THIS BLOCK ANDO ASOVE) ]     
  36



GBANLVLI YR? 

KSC PRELIMINARY COST ESTIMATE WORK SHEET 

w.O N ECN 

PROJECT 

LOCAT 

LC 39 

PRE 1965 

779KO8499, SHEETS MI-3 C.F, SMITH 

MECHADICA ESTIMATED 
ITEM NO. DESCRIPTION 

3 

Y €Te 

S) 
az SURE 

AlvEe 
Ss 
ReEWE Vv 
PRESsv GAGE 
FILTER TEE 

6 b 

_ 37 

OR T77 24669 Law / 16 SHEET 

PRSDGaN2/4HE SERVICE — SSAT (PAD 

GaU-30-A 

W. 7, LONG W.T 

UNIT PRICE 
MATERIAL 

ESTIMATED AMOUNT 

le 66 

lls é 

474 

o 

567 
los 
2060 
260 

30 

  MASA/KRC AUB/74



ee od July 5. 1977 —_ CAMIGLE U-3 4 

(Wi GROUND SUPPORT EQUIPMENT COST ESTIMATE CC CONSTRUCTION 
CODE TE COMPLETED SHEET / oF 

“95° 5-2 ° 16 SHEET OF 
PROJECT DRAWING NO{S) SHEET NO 

PRSD GN, /GHe SERUCE- SAT CPAD) YOKD 3 
LOCATION £2 z g PCN 7772 9 

ENGIN EER PROGRAM MODEL NO. WORK ORDER OR CONTRACT BO 

LU°2 0877 

W.7. LONG : C.F. SMITA 

QUANTITY LABOR (MH) MATERIAL 

MECHANICAL SUMMARY NO. UNIT | PER PER 
UNITS MEAS. | UNIT TOVAL | unit TOTAL 

BRACKETR 
2. 

C/O 
2 « 

: Ss 
VAL a 

9KO80S0-| VALVE, METERING fo 
“f VALVE, SHOT: “ 

156- RELIC Yo %—_ fi” 

Vi VENT OIECK 

-3 GAGE 4-f" 

73-9 4-2 Laine 

F. TEE 

R35 ORIFICE 

0 é 

SS "x0, OFS. S 

A) 

  
KSC FORM 21-243 (REV 4/77) ~—2R2



KSC FORM 21-—243(REV 4/77) 

EXHIBIT D-3 (cont) 

(WY GROUND SUPPORT EQUIPMENT COST ESTIMATE 

OE . 95 DATE =D € 

PROJECT 

PRSD GN2/GHe SERVICE- SSAT (PAD) 
LOCATION L 039-AD 

PROGRAM MODEL NO. 

FRE 1 LU-2 
HECK 

ENGINEER 

ESTIMATO 
w T- 

W. 7. 40NG 1VOS” C.F. SMTH 

QUANTITY 

ECHANI CA, 

A 

SS EA 

ROE MT EA 

014206 MOT 

a EVE 

14306 SLEEVE 

03-F — RINGS 

ESTIMATED Com 
XK SEE APPENO(K A~S (3) (P 23) 

C.F. Sane 
PRC 1966 

LABOR (MH) 
NO. UNIT PER SUMMARY UNITS MEAS. | UNIT 

ROL@OFEL~G-UUU3 
July 5, 1977 

{“] CONSTRUCTION 

SHEET OF 

SHEET OF 

GRAWING NO({S} 

79. 9 

77729 
WORK ORDER OR CONTRACT NO. 

087 
9 

SHEET NO 

MWK S 

MATERIAL 

PER 
TOTAL | unit TOTAL 

Zilli 

4 

 



KSU-SPEC-G-0003 
July 5, 1977 

APPENDIX E 
EXHIBIT E-1 

(Two-sided form) 
  

[a sse 
  

INSTALLATION/PROGRAM OF FICE = 

KSC ~~ LOPG 

a 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

BUDGETARY PROJECT COST ESTIMATE {_]OTHER e 

CONTROL NO CO 
Wg6SF4 G -/-8 

  

  

PROJECT TITLE AND LOCATION 

ACCESS ARM MECHANISM 

OATE 

MAY 28, 1976 
  

BASIS OF COST ESTIMATE 

  

  

  

  

  

  

    
  

    
  

  

  
  

  

  

  

  

  

  

          
  

ui. 
(Not included in this approved project cost estimate but requ: 

RELATED COST DATA 

REVISION NO 

Peevieuvs Esrimare Mono 

t. SUMMARY OF COST ESTIMATE 

DESCRIPTION AMOUNT PERCENT 

(1) ENGINEERING ESTIMATE 24, S00 = 
(2) CONTINGENCIES , MENT 

(Enter percentage a GOVERN to right tn col (2)b) 2 GSO /0 % 
= 

(3) SUPERVISION, INSPECTION AND ENGINEERING SERVICES 
(Enter percentage of uems (1})a and (2}a to right m col (3)b) 2, é IS o% 

SUBTOTAL ((1) + (2) +(3)) 29, 6F¢S 

(S$) COST ADJUSTMENT 
(Enter percentage of ttem (4)a to right mn col (5)b) 

8 2 o ES 

(6) OTHER BURDEN COSTS 

(7) TOTAL BUDGET ESTIMATE ((4) + (5) + (6) # 37, 730 

(8) IDENTIFICATION OF APAISTHENT AND Vee COSTS, AND ESCALATION 
BASED on JAN 16 CosTr W/ESCALATION@ /% Psa Morr 
From Jaw '76 To Toty¥'76 ~ Fer F/Y 4998 Fosiowly 2S MMosTHs 

7 iI. PLANNING AND DESIGN 
STATUS 

iN-HOUSE/ 
DESCRIPTION NEEDED IN-WORK | COMPLETE AE cost 

o, b. ra d. e. 

(1) PRELIMINARY ENGINEERING REPORT ww” ~ - Mss-Hev. 700 

(2) SPECIAL STUDIES (Specify) * 
o —_ - — — 

3) FINAL DESIGN ” ~~ ~ (3) Y I~ Hort 1200 
(4) SUPERVISION AND ADMINISTRATION OF DESIGN SERVICES bco 

TOTAL PLANNING AND DESIGN COST 2500   
sred to make the system complete) 

  

(1) RELATED COSTS INVOLVED (2) PER (Amount) 

  
(3) DEStGN (Amount) 

  

  

  

‘ 

{5} TRANSFER OF EXCESS 

  

(6) EXISTING 

  

(7) FUTURE FUNDING         
{9) OTHER (Specify} 

[_]o YES (Idents/y in stems (2) through (10)) [a's NONE 

ITEM AMOUNT ITEM AMOUNT 

Rena TeD (4) TO BE PURCHASED (8) GFE 

EQUIPMENT 

  
6 

  
  

  

KSC FORM 21-4to (4/77) 40



EXHIBIT E-1 (cont) 
Ne ee 

July 5, 1977 

  INSTALLATION/PROGRAM OF FICE 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    
          
  

  

  

KSC —- LO39 SHUTTLE 0 "FBESH Grl-8 |S- 25-76 
(fcse IV. PROJECT COST ESTIMATE Clotner 

UNIT OF UNIT COST TOTAL COST 

DESCRIPTION MEASURE QUANTITY ENGNG * ENGNG BUOGET 
TYPE, SIZE, KIND, ETC. 1. 2 3. 4 5. 

3p" rare 8 808 462 | (308 | 204% 

54" Prars Le 6.981 hO2 | fL28 | 87137 
V4" Frare La 1000 st (Si | 2327 

C2 x 6.0" as YS2 L$6 706 1037 

Ee Ay A" Angee Ls $92 1.6 7697 | s9F 

Loewing Der, /"x1ig"x 6%" EA ¥ | 2- | «48 | 2998 
Sweck ABSORBER (ASA~-2-3 -BS-S4) EA of S64 $0) 2258 | 9477 

Mise HyerwWAké EA #2. 26.59 | 2925 | F505 

1" Beare £8 L0¢@ 1.56 4698 26S 

Fag Per “e" za 16 #2.18 675 | 1o¢e 
ee car aay 

¥ wcupes GZA @ 20.5% ¢ 

PROFIT 10%, 

TOTAL $24 500 432 730 
(7) SOURCE OF COST DATA, ESTIMATOR'S NAME, COMPANY OR AGENCY 

EXPERIENCE J. White ABC co 
(8) ESTIMATE OF THE BUDGET CONFIDENCE 

CONFIDENCE FACTOR 

A OFF-THE-SHELF +15 L) c. R&D +100 [7] 
8 PREPRODUCTION +50 Db OTHER CI 

CC a el 

V. RELATED ITEMS/ACTIONS 

ee" AS APPROPRIATE USE EXTRA SHEETS, AS NECESSARY, FOR THIS BLOCK ANO ABOVE) 

1     
  4]



Captiva ld ow July 5, 1977 

KSC PRELIMINARY COST ESTIMATE WORK SHEET 

  

      
  

  

  
  

0725 718654 JUVE 10-1976 “n—t-"-*@ 
"sou AcGess ARM MBchADICM 
LOCATION L.E.7T. F. we BO 

Ria eeeP ENGINEER % Rib ESTIMATOR 

ABC Co. $ J WFoRD SS». WHITE ABC Co.   
  CHECKED BY 

Z.CART ABC G, 
DRAWING NO, 

79RO3456, SHEETS MAI~2 
    

  

  

  

  

  

  

    
  

    

  

  

  

  

  

  

  

  

  

  

      

    

  

  

  

  

    

  

  

ITEM wo MACHINERY MECH « GUANTITY. UNIT MATERIAL ESTIMATED AMOUNT 

LAUNCH PiveT FIxTuRE 
2B/g” PLATE 635 | iB teal IL 
Je" PLATE 1098 itt 1879 
34" PLATE qb4 til 1070 
C3 * 6.0" 450 tell S00 
HX HX Ve" ANGLE 496 Ltt S44 
Lacking PET. I“xitkh” xbR" 4 114.68 459 
LOCKING DET, "YX ZK2Z-2h" 14 | LB | 27.85 390 
ASSEMBLY FAB. PKG. / EX | (80.00 130 

MISC, AAR DWARE 4] EA 16,33 670 
SUB -ToTAL 1Z, 6/8 

WITHDRAWAL MECH. 

Ve" PLATE lol | LB | pedi 179 
Vz PLATE 216 | A Lol 306 
2/g" PURKTE Aiz Lbl 457 
i“ PLATE 5ZO {ofl 577 
13" KYU" Xb" STL BAR 1S 18.83 ZE2 
FAB DET, "BY" j 32Z .67 323 
FAB DET. *F* 1 LB | 6/7. 82 4/8 
EYE BolT Zz EA | 80.14 160 
MiS@., HARDWAIZE 47 | GA | 15.24 T47 
SHOCK ABSORBER. (ASA-2-3355: Z| EA | 406.10 800 

SUB =TETAL "4,449 

SUB-TOTAL 17,067 
  

  

              
  KSC FORM 21—224 (6/74) 

NASA/KSC AUG/74 

  
 



Saami ee eC é Jul 

KSC PRELIMINARY COST ESTIMATE WORK SHEET 

> SY June (o 1976 

Ar wer 

L:ée.r. F. G-30 

JR Foad J whee ABC Co VY 
. Ss. 

79K 03456, SHEETS MAI-2 S. Canary A&c -Co 
UNIT PRICE 

ESTIMATED MATERIAL 
ITEM NO. TED AMOUNT 

ECELERATION Nit 

¥2 

x “x 6" st, BaR 

1A XS Wy" 
CRE 

CH” xg" 

E 

ASA>2°3°8S-SY 

7 fE7 # 

  MASA/KSC AUG/76



KSC-SPEC-G-0003 
July 5, 1977 EXHIBIT E-3 — 

(WJ GROUND SUPPORT EQUIPMENT COST ESTIMATE 

CODE 9 

PROJECT 

CCESS ARM MECHAN/SM 
LOCATION Z - rE 

DATE COMPLETED 

6-30-% 

ENGINEER 

ABC 
ESTIMATO 

, WHITE 

PROGRAM MODEL NO. 

L- 6 52. 

§. CART 
QUANTITY 

NO, UNIT 
UNITS MEAS. 

rR FORD 

wire 

LMACHINERY __sunmary 

KSC FORM 21-2431REV 4/77) e- 

(1) CONSTRUCTION 

sHeeT_ foo 

SHEET OF 

ORAWING NO(S) SHEET NO 

79KO0 34S MAI -# 

78654 
WORK ORDER OR CONTRACT NO. 

LABOR ({$ OR MH) 

PER EG 
aL 

UNIT FAB, 

MATERIAL 

PER 
UNIT TOTAL 

 



Ne 

EXHIBIT E=3 (cont) July 5, 1977 
  

  

  

  

  

  
  

  

        
  

  

  

  

  

  

    

  

      

  

  

  

    

  
    

  
  

  

  

  
  

    

  

      
  

      

  
  

    

  

    
    

    

  

  

  

  

  

e (GROUND SUPPORT EQUIPMENT COST ESTIMATE CJ CONSTRUCTION 

G “9S G-/0- 70 SHEET OF 

ACCESS ARM MECHANISM 79KO34-56 | MAl~4 

L.ETF 78654 
ENGINEER PROGRAM MODEL NO WORK ORDER OR CONTRACT NO. 

ESTIMATOR ABE CO ZR FORD enecep Lb OR Conr ee S 

TWHTE wht, |S. CART "ABC CO 
Vv QUANTITY LABOR ($ OR MH) MATERIAL TOTAL 

SUMMARY UNITS nEAS. UNIT TOTAL UNiT TOTAL COST 

RPECELERATION ON(T. 

fe" PLATE 3/5 146 | .03| 251 70 22/1RYERSON. 
| 94" LAE 19s \2e|.03| 5.9| .m 137|us.srece 
|_| “eAreE 360 .03| 10.8| 2 252| KAISER 
136") “Xb “BAR 1S |£8 |.03| 0.5 3.20|_ (98 |RYERSON 

@eie< 2e |48 |.03| 0715395 (38|AA. S72. 
AA SH" ChES BAR 16 {48 1.03 | 2230 36S \FLA STZ. | 
"1EX GRES BAR g [ze |.03| 0.2 530] s2z | 
Go bole nF" GRES BAR (8 |48 |.03| 0.5 VB27|_ 329 

| MSC . HARDWARE SY |6A 1:43 125.4 13.3/) 195 
SHOCK ABSORBER (ASh-2-3-B5'S4)| 2 |6A |.40 |_9.2.1300, | £00 |EFDYN 
| SOB TNL TH 1S SHEET 4.8 2557 

oO “ SWéer # / 4 . g_ AL) 

@ 4 SHEET F/ ; 

{ S0B-7OTAL / 
LABOR HOURS X RATE S151 ARS | 13.60| 7005. 

SMES TAX % __ a 
SUBTOTAL _ 7200S” 9 | 193 /4- 

GEA 20.6 |% 3959 
1SU8-7OTAL 123275 __| 

| PROFIT Lo. \% 2327 

ESTIMATED COMPETITIVE, BID CosT 25,600 | 

  

                      
KEG FORM 81-248 (REV, 4/77) 45



KSC-SPEC-G-0003 APPENDIX F 
July 5, 1977 EXHIBIT F-1 

e 
€ 

(Two-sided form) 
  

PROJECT COST ESTIMATE 
  

    

Wose BUDGETARY 
INSTALLATION/PROGRAM OFFICE 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

(_JoTHER 
<<a 9 

77823 G-l- 

  

  

  

  

  

  

  

  

  

    
  

      

  

  

  

  

  

  

          

WSC LCO-39 SHUTTLE 
PROJECT TITLE AND LOCATION DATE 

IWrerrank Access Aem ff Stavervent Aecessoases May 25, /9 7 
BASIS OF COST ESTIMATE REVISION NO 

Fravieus Suurree Esrimare Moo. 

1. SUMMARY OF COST ESTIMATE 

DESCRIPTION * AMOUNT PERCENT 
a. ° 

Q) ENGINEERING ESTIMATE 156, 000 i 

2 TINGENCIES, GOVERNMENT 
2) (Enter percontage’of stem (1) @ to rignt in col (2)b) 1S 600 10 Yo 

{3} SUPERVISION, INSPECTION AND ENGINEERING SERVICES 

(Enter percentage of stems (I)a and (2)a to right in col (3)6) 17 160 10 % 

SUBTOTAL ((1) + (2) +(3)) 188 76¢0 ma 

COST ADJUSTMENT 
®) ( Serer percentage of stem (4)@ to right in col (5)b) S/ HE 0 27. 3 % 

(6) OTHER BURDEN COSTS 

(7) TOTAL BUDGET ESTIMATE ((4)+(5)+(6)) | 24% 240 
(8) IDENTIFICATION OF ADJUSTMENT AND BURDEN COSTS, AND ESCALATION 

Basa@o on Tan'76 CesT W/ESCALATION @/Y%e Pare Mor 
Faem Jaw'76 Te Juty (76 - For F/Y 1979 Fuupig 2F Med. 

It, PLANNING AND DESIGN 
STATUS 

IN-HOUSE/ 
DESCRIPTION NEEDED IN-WORK | COMPLETE AE cost 

6. b. e. d. e. 

(1) PRELIMINARY ENGINEERING REPORT Y ~ - I> Mousa! $600 

(2) SPECIAL STUDIES (Specify) 
= _ —_ = - 

(3) FINAL DESION / ~ - i-Heysa| 9000 

(4) SUPERVISION AND ADMINISTRATION OF DESIGN SERVICES / ~ - Inte Houser’ 1§, 600 
  

Ht, RELATEG COST DATA 
d project ea! estimate but re 

mh. NONE 

   {Net included in this 
(1) RELATES COSTS INVOLVED 

(7) e. YES Cidentt/y in stems (2) through (10)) 

     
    

  

TOTAL PLANNING AND DESIGN COST 

red to make the system complete) 

{2) PER (Amount) 

  

  
(3) DESIGN (Amount) 

  

ITEM AMOUNT ITEM AMOUNT 
  

OTHER 
RELATED (4) TO BE PURCHASED (6) GFE 
  

EQUIPMENT 
(3) TRANSFER OF EXCESS 
  

(6) EXISTING 

  

(7) FUTURE FUNDING         
(9) OTHER (Specify) 

    
byte ESEEVESSTERS 

KeC FORM El sale (4777) 46



EXHIBIT F-1 (cont) 
wees wy # tw "Mm VUYY 

  

  

  

  

  

    
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

              
  

  

  

INSTALLATION/PROGRAM OFFICE . CONTROL NO DATE { 

KSC~-L0 39 SNUVTTLE 77822 Se25-76 | 

(Acse 1V. PROJECT COST ESTIMATE (CCJotHer 

UNIT OF UNIT COST TOTAL COST | 

DESCRIPTION MEASURE QUANTITY ENGNG x ENGNG BUDGET 

TYPE, SIZE, KIND, ETC. 1. 2. 3. 4. 5. 

& 3, " L8 300 2, 9% Goo 92¢ 

RY," Lg 2eo 2.00 400 olé 

eat Lea goo 2.°° | (4800 | 27272 

wm 1%" LB 50 /2,0° 100 ISH 

R 24%" L8 00 2.°° | ooo | 2464 | 

2" secu 80 Le 20000 | 2,° | $0,000 | 64600 | 

2g SCH 4 Ls 6000 | 2,°° | 12,000 | 18 F8o 

34° scH F0 Lea 13000 | 2.° | 26000 \4g04F0 

S"g sew to L8 20000 | 2.°° | 40,000 | 61600 

6°¢ scH 4o Lea 10000 | 2,¢¢ | 20,000 | 39800 

GRATE La 2900] 2.°° | Hooo | ofho 

a L& doo | 20° | g800 | 12,320 

STAIRS RISER 30 | $0.°%°| S00 | 2310 
a 

Minctupes GIA@ 20.5 % 

ano Freerr @ 10%, 

TOTAL ex $ f,900 24-0, 240 
{7} SOURCE OF COST DATA, ESTIMATOR'S NAME, COMPANY OR AGENCY 

Ex PERIENCE Seuss Tongs LETe PHI SVSTEIM 
(@} ESTIMATE OF THE BUDGET CONFIDENCE 

CONFIDENCE FACTOR 

A. OFF~THE-SHELF +1s (J c. R&D +100 ([] 

B. PREPRODUCTION +50 D. OTHER CC) 

Vv. RELATED ITEMS/ACTIONS 

EXPLAIN AS APPROPRIATE. USE EXTRA SHEETS, AS NECESSARY, FOR THIS BLOCK AND ABOVE)   
  

AT



July 5, 1977 vuly 
weehblaaa a [ = 

  

  

    
  

  

      

    

      

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    
          

  

  

  

                

KSC PRELIMINARY COST ESTIMATE WORK SHEET 3 

6756 T7823 irr oe ee —e 

eT TDTER TANK AccESS ARM ¢ pecessoiziss 
LOCATION LL LE Tt. F. “Ex U-30 

AGH ERSFENGINEER J St ESTIMATOR > Vor Le? 

| ABC Co, dS. SiLvEr Dorn oNTS ABC Go, 

79ko 9876, SHEETS $1-S3. | AL GREED “KBE Co, 

_ STRUCT URAL ESTIMATED MATERIAL 
ITEM NO. | DESCRIPTION QUANTITY UNIT & LABOR ESTIMATED AMOUNT . 

BUILT — OP- GIRDER 
R_ Ae" BOO LB] t,ce 200 
R 2% Z2so | LB| 1.00 250 
BR 4% SOO LB 1.00 ZOD 

RH 1 YY" 20 LB | 1-00 ZO 

RK 2 Yo" Goo] 1B! t.a0 goo | 
WASTE 10 %o ZIT LB, 1.00 ZIT 

ENTER TANK ACtEss ARM SS 
Za" P SCH. Fo IFSoq LB t. to 21450 

3°D sci, 40 6660 1B 4.10 I2ZbO 
34" 4d sau. 4oO ISgoo| LB \oJO 15180 
S‘Dp stu. 4o ZZ900| 1Bi 1t.to 250 90 
6 seu, 40 iZ0e0e0| 1B t.to 14300 
$3" LEdLCGR 2O| Bi 1.te 33 
"-3” [2EDuaGe 2I LB 1-10 23 

WT 2xX2.7s go LB 1.|0 SS 
wT 3x%7.75 230 LB 1.§0 253 
GRATE BISO| LB ito 3465 
mMsG, Re 260°! iB [10 3940 

mise. METALS ; 
iE MOVABLE HANDRAGL 250|_ LF 20.94 7000 
KICK Re. Ve" 1400] LB +80 [1ZO 
STAIRS 32|eiser| 79° _ 2240 

SoB~- TOTAL 163 
a&A @ 2a.5'| % Z2/ coe 

. SoB-TOIAL (25 086 
PROFIT @ IO | % (ZS 094 

"ESTIMATED COMPETITIVE BID COST 1375 975 
  

KSC FORM 21~224 (8/74) 
NASA/KSC AUG/74



t 

EXHIBIT F-3 

[1 GROUND SUPPORT EQUIPMENT COST ESTIMATE 

CODE G -95 

PROJECT 

DATE COMPLETED 

6-21-76 

ZINTERTANK ACGFESS ARMS $¢ ACCESSORIES 

4.470 F. 

LOCATION 

ENGINEER 

ABe CO 
ESTIMATO 

PROGRAM MODEL NO 

25 

AZ GREEN ABC CO 

J 
J. SILVER 

nee 
JOHN TONES cco 

QUANTITY 

STRUTURAL NO. UNIT | PER SUMMARY UNITS MEAS. | UNIT 

SHELT SUBTOTAL 
KSC FORM 21-243 (REV 4/77) 49 . 

LABOR ($ OR MH) 

PER 
TOTAL UNIT 

ROL OrEL-b-UUUS 
July 5, 1977 

[[] CONSTRUCTION 

SHEET OF 

SHEET OF 

ORAWING NO(S) SHEET NO 

797K078 76 |S/-S6 
PCN 

77BAS 
WORK ORDER OR CONTRACT NO. 

O75 0 
PRO 

MATERIAL 

TOTAL 

 



\ 

KSC-SPEC-G-0003 - duly 5, 1977 ___ EXHIBIT F-3 (cont) _ 

(7 GROUND SUPPORT EQUIPMENT COST ESTIMATE (C] CONSTRUCTION 
DE DATE COMPLETED SHEET OF 

G- 9S o- BI-7G SHEET OF 
PRONE Se TANK ACCESS ZACCESS ORIES oOKD 8 0b 7 SS 

LOCATION PCN 

4.E7F 77823 
ENGINEER PROGRAM MODEL NO. WORK ORDER OR CONTRACT NO 

ABCCLCO TFT.SIVER GL -26E/ SO 

Oren | SHE A 
JONES AB Ae 6RELA) Q Miner, 

QUANTITY LABOR ($) MATERIAL 

S7RUCTURAL SUMMARY NO. unit | PER voran | PER 
UNITS MEAS. UNIT UNIT TOTAL 

° 

(MA 

e 

3 Z 

F, o 

ESTIMATED COMPETITIVE BID 

  
KSC FORM 21-243 (REV 4/77) 50


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

