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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). Al1 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. A1l 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 suppiying fluids, gases, and ground power/generation (electrical,
hydraulic, and pneumatic) to the flight hardware and/or associated GSE.
Typical are the functions of transferring, fiushing, purging, conditioning,
vapor disposal, and decontamination.

1.3.2 Checkout and Test. The checkout and test support equipment is defined
as equipment required 1n 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 Auxi]iari. 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
falls 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-ID 1142, 23

NMI 7330.2

TR-1508

TR-1511

Department of Labor, Bureau of La

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

Bulletin 917

Occupational Safety and Health Administration (OSHA)

Handbook of Work and Output

Occupational Safety and Health Ac

2.2 Pricing Information Sources. Est

t, Yolume III

imators shall 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
follows:

X American Association of Cost

Engineering, Morgantown, W.Va.

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

Eiectrical Estimating Publications

Cramer Magnacraft

Electrical Engineers Master Catalog

{EEM)

Electronic Industry Cost Estimating

Data

Engineering Manual and Purchasing
Guide

KSC-SPEC-G-0003
duly 5, 1977

McGraw-Hill, Inc., N.Y.,N.Y.

McMaster-Carr Supply Company,
Chicago, I11.

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 1isted documents are available through the KSC Library,
Engineering Documentation Center, or KSC Cost Engineer.)

3.0 REQUIREMENTS

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

3.1 Estimating 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 OFF ICIAL
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 shall 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. FEach 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 1s 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 100-percent design.

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, 1s 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 Qrder 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 levels:

f

(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 KSC.

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 (0ff-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 engineerihg contingencies shall
not appear 1n 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



Downloaded from http://www.everyspec.com

KSC-SPEC-G-0003
July 5, 1977

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-shelif shall be costed. The total delivered cost for
of f-the-shelf (commercial) equipment and devices shall be shown as
material dollars on KSC Form 21-370.

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

A1l mechanical and electrical Tabor shall be estimated in manhours
and marked up with current G and A overhead, profit, and warranty.
Labor rates shall 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 shall not be used in detail cost estimates
since they cannot be properly evaluated.

When a Government estimate varies 15 percent or more from the lTow
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

i
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

CODE G-95 COST ESTIMATE COMPILED

DESIGN FINALIZATION, INVITATION FOR BID

l
KSC COST ENGINEERING UNIT

l
CODE-G-100 COST ESTIMATE APPROVED

Y
CONTRACT AWARDED

CONTRACT CHANGES AND CODE G-0
ESTIMATES AS REQUIRED

OPERATIONAL FACILITY
MAINTENANCE. AND SERVICE

Figure 1. Idealized Flow Plan for Major KSC GSE




Downloaded from http://www.everyspec.com

KSC-SPEC-G-0003

July 5, 1977

SYSTEMS
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IN-HOUSE SUPPORT CONTRACTOR

COMPLETED ESTIMAT
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& REVIEW RESULTS

COMPLETED ESTIMATE
& REVIEW INSTRUCT!

DD-COST ENGINEERING UNIT

L

ORIGINALS AND COPIES
OMPLETED ESTIMATES &
EVIEW RECOMMENDATIONS

COMPLETED ESTIMATE

EESIGN. COST, SCHEDUE NASA/KSC BESIGN, COST, SCHEDULi
LEAD DESIGNER INFORMATION

COMPLETED

ESTIMATES

EWORK/REVISE
INSTRUCTIONS

PREPARING ORGANIZATIONS
NASA/KSC
ARCHITECTURAL/ENGINEERING FIRMS
SUPFORT CONTRACTORS

Design Engineering Operating Concept

10

PROJECT
ENGINEER
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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 shall
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 i1tem 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
submi ttals.

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 1n 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 guotations. When requesting a price quotation, the estimator
shall identify 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.

11



Downloaded from http://www.everyspec.com

KSC-SPEC-G-0003
July 5, 1977

4.7 Utilization of Pricing Guides and Quotations. Prices obtained from
pricing guides and direct quotations shall 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
1abor, 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

.




Downloaded from http://www.everyspec.com

KSC-SPEC-G-0003
July 5, 1977

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

(¢) Vendor Data Bid Cost Summary

13
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APPENDIX B
ELECTRICAL. This cost estimating exhibit for electrical items inciudes
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.
£-1. Budgetary Estimate, G-1 (Two-sided form)

E-2. Preliminary Cost Estimate, GU-30 ‘

14




.

Downloaded from http://www.everyspec.com

KSC-SPEC-G-0003
July 5, 1977

£-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 5/1b/7b
AMENDMENT #2, dated 5/23/76

BID DATE

ESTIMATE CODE  6-100

PCN 77823

CONTRACT w.0._ 0750

Cn_ncﬁued

i @

f

DRAWING No.__ /9K09876 gppg 1-6 PREPARED BY (FIRM)General Engineering, In

LocarioNn Kennedy Space Center

MODBL No. UL 251 SUBMITTAL DATE 6-21-76
LEAD DESIGNER __T.A. Cadwell ESTIMATED BY__ [3 'ﬁ"‘?
Ksc COST ENGINEeR °-P-Brown REVIEWED BY :
PROJECT ENGINEER J.J. Keliey APPROVED BY

KAC FORM OT =081 14/77) (ONETIME FORM = REPRINT NOT AUTHORIZED)

1A
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Final Government Estimate and Solicitation of Award

KSC-SPEC-G-0003
July 5, 1977

' 1966 #27. NO. OF DOC. BEING CONTD PAGE Tu
SenEaaL SURVKCES ADMNISTIATION CONTINUATION SHEET
FED PROC REG 141 CFR} 1-14 1O} 10_0023_7 6
NAME OF OFFEROR OR COMNTRACTOR
General Engineering, Inc. Est: W. T. Long Ck. by: C. F. Smith Date: 1-6-77
ITEm NO SUPPLIES /SERVICES QUANTITY UNIT UNIT PRICE AMOLNT
SECTION I - ENGINEER § FURNISH EQUIPMENT
MR 74653 (F)
1 Engineer, fabricate, assemble, test, 1 ea | 435,890 435,890
mark, package and deliver one E. T.
Hydrogen Vent Umbilical and Intertank
Swing Arm, in accordance with KSC Spleé:éfliacat}‘on
| 1093 Revision A dated 12/21/76, and rawing 9 )
79KQ1016 Revision A dated 12/21/76. s Shrs 6l of 62)
_Lancelled
271177
Vendor Data in accordance with Clause ¢
I entitled "Vendor Data Requirements"
Reproducible 1 ea 5,500 5,500
{ Copies 3 ea 15.73 47-
I
3 | Quality Control Plan in accordance 4 lea 491.25 1,365
| with the Quality Requirements” Clause,
]
i
4 \Certificate of Compliance in accordance 1 ea 500 500
| with the "Quality Requirements".
5 | Sshop Drawings
| Reproducibles 2 ea 5,500 11,000
! Copies 5 ea 31.47 157
|
6 "As~Built" Drawings :
Reproducibles 2 ta 3,665 75330
, Copies 5 a 26.22 330
|
|
7 Prcofs of compliance in accordance with 2 lea 250 500
KSC Specification 79K0101&{. .
8 Test Procedures in accordance with
"Acceptance Checkout Procedure Criteria"
t Reproducibles 1 Ea 11,137 11,137
Copies 2 a 31.47 83
9 Test Results and Records in accordance 3 ea 733.33 2,200
with KSC Specification 79K01016. .
S5-100 L] & Y 5 SOVEANMERT PRINTING DFPICE 1948 OF =300=148 081

17
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EXHIBIT A-2. Continued (Backup Data for Final Government Estimate)

ITEM b

‘AR _ONELIC

[X) GROUND SUPPORT EQUIPMENT COST ESTIMATE [) CONSTRUCTION ‘
CODE DATE COMPLETED P oF __ 62
G-100 1-6-77 SHEET oF
PROJECT DRAWING NO(S) SHEET NO
ET Hy Vent & Swing Arm 79K01016 1-6, A1, M1-5
LOCATION PROG. MODEL NO. PCN
LC-39, KSC 738B 72480
ARCHITECT OR ENGINEER WORK ORDER ORCONTRACT NOQ
General Engineering, Inc. 0019
ESTIMATOR CHECKER. ADPERFO'VFES—[
R. Long R J. Smith i Cpentd Ce o
QUANTITY LABOR ($ OR ﬁ) MATERIAL TOTAL
i . T{p LIFEe [ pep
Bid SUMMARY u:lors :gis unsl"‘r :]"F’I:_L UNIT TOTAL cosy
ITEM 1
Eng. Fab. & Assembly $435,890
(!-.’ff to Hs9 S| 243)
ITEM 2 -
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 122001 1,760 1,965
ITEM 4
Certificate of Compliance

Shop Urawings (30) o ] - [
Reproducibles (2) 600 Hrs [19.33 11,000 v
Copies 5 EA 31.47 157 11,157
ITEM ¢
"As Built" Dwgs., (25)
Reproducibles (2} 400 Hrs [18.33 7,330
Copies 5 EA 26,22 130 7,450
ITEM 7 .
Proofs of Compliance 2 EA 250, 400 500

e mam . ma mem fmPar 8 v

18



Downloaded from http://www.everyspec.com

-G-0003
» 1977

ASC-SPEC
July 5

EXHIBIT A-3
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EXHIBIT A-5 (1)

Backup Data for Final Labor and Engineering Rates

DESCRIPTION

Indirect Labor
Vacation Expense
$ick Leave {Unused)
Employes Welfare
Employea Welfare (Disab.)
Employee Relocation
Employee Recruitment
Severance

Payroll Taxes

Job Shopper
Supplies & Expenses
Outside Services
Travel

Misc. Travel

Entertainment

Rent

‘Rental-Mech. & Equip.

Light, Heat & Power
Telaphone & Telegraph
Maint. & Repaire?sldg. Only)
Protective Service

Cleaning & Sanitation

Labor Allocation to Subs. & Corp.

Maint, & Repair (Equip.}
Dues & Subscriptions
Office Equipment Maint.
Freight Qut
Commissions
Interest Expense
Professional Fees
Contributions
Postage
Interplant Exp.
Data Processing
Auta Expense
Advertising Inst.
Sales Promotion
Taxas - Other
Bid & Proposal
Moving Expense
Depreciation - Test Equip.
Insurance Expense
Allocatad Charge - Corp
Test Main, to Engineering
Cepre. Furn. & Fixt,
Depre. Auto
Amort « teasehold Imp,
Cash Discounts
Depre. Mach. & Equip.
Independent RAD Costs
Less RED Cost Sharing

L

TOTA
Dir. Eng. Labor/Mat./Prod. Labor

Total Mfg. Costs
Overhead Rate

Computation Sheet

-COMPUTATION - FISCAL YEAR ENDING 3/31/77

MATERTAL
GRA ENGINEERING HANDL ING
817 1027 403
49 18
2 2
42 464 30
3
18
4
i3 20
Ky 6
20 57 19
3
75 60 7
] 2 . 2
63 132 44
7 7 3
22 41 16
43 38 25
1 9 7
19 15 9
7 4
10 5
2
3
n 12 1
10
51 3
8
6
52 g 2
48
6
62
24
342
49
13
1
10 7 4
{31)
1080 13
339
-93
2054 2058 624
1189 7458
10,004
20.5% 176.45% 8.37

KSC-SPEC-G-0003
July 5, 1977

(In 000's)

PRODUCTION
687

440

The overhead rate for each category, such as GSA Enginerring, material handling, and production was

arrived at as follows:

ota g = JOTAL

Total Mfg Cost or

2084
0s " 20-5%

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

GA % » TOTAL G8A COST
*TOTAL WFG COST

* Sum of ENGINEERING DIRECT LABOR
MATERIAL HANDLING
PRODUCTION DIRECT LABOR

ENG % -

TOTAL ENG, COST
DYRECT ENGT LABOY

MAT'H HOLG £ = TOTAL M.H. COST
.32 .
s 5:223 PROD $ = TOTAL PROD. COST
1.663 DIRECT PROU. LABUR
$15,004 _

or ;_2{098 = 176.45%

21

or 36243 . g 3%
g~ 83

or 11883922, 648
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EXHIBIT A-5 (2)

KSC-SPEC-G-0003
July 5, 1977

FORECAST OF LABOR RATES

COMPANY JENERAL ENGINEERING

CONTROLLER _LnB STANG

7477

MAOP RERIONAL

DATE

AATES BABED ON PREVAILING WAGRE IN BID APPLE, N.Y.

EMPLOYERS

nl-joln|lele tnlololo|la]le] oo~ olerlmn|jajs|lojw]|nlale]|~|o]~-]o]~
ﬁﬂ.17w.|u.3 GOUSBTBM?UI mljlocjoiwioiNim|ain|mjue]~|w]|mi0 — [ J_4.1 1]
Silrlojviw|als olejo|a|w|ojuje/lojvn]a jiviolw|dolu|n|aijn]je|nv|l-]a]n L i i .
- - -] - - =] =]
riNnjoo|=]| -]~ LIE-FEAN IE-JREEE S R RN -] mleleglre|l~le=]lr~irlwvi~|o]~jo]lejw i . -
Mo lelelnfa]a ofn]|anjo|nfeielejololal |nle]lriolvio|/n|nlalel-l-lo|=j« 1L
Me]m|o{a]o]r aljrjoiw|vjojvw|joj~]w] s rlojn]jalalrn]l~ln|la]l-jlelnfoloje
- - = - | =] ~l -
Rl @ | =] -] - 10150414..-,.50 ..”141-..“7....‘701.!!5 1
2 -i~l*]n]|a]le elrlojolrlelo]o]z[=]= rlelrlojjelrTolalrn] <=l o]l of 1
Wa?.....n...il....i? olrlojoalw|[w|wv]w|rnfe|= —lelelniolnl-ln|e]l~]«fnjo] wle ]
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rln|lmj-|o]lm el R I R R AR R I |~ wfn] ]| ]| ||| v]{o - IR AL LIE]
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Bl |~ ]a]r] @]~ wlrlajajw]jo| o|lo]r~le|le ~le|wlwjajr|minlol=Inl-|]olole - l_ll - wlwleljwjw
'y . - . - ~
rlole]l -l almo tim|wfolnjo]le]a]e]n]= BRI RN
S -lalel el ol al el alalel*[-[ala]=le]= Tel=l=]=le = -1~ ~iw]<{<]5 — 1 1]
M-.r:”“lnla.ﬂ plr|olw]jojlo| ¢|lo]~jw]|w |Dli9711.l1_.-|0ﬂ|l )
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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

5 = $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

$T4.69  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)

$18.08" Use $18/hr for Eng. Aver

*Ccat. 20 = $11.77/hr

Cat. 21 = _$10.51/hr

S22 pver. Eng = 1114 = .93
Y

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

m:c”ct;
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KSC-SPEC-G-0003 ) , L
July 5, 1977 !EX%_*EBH A,ﬁ (fl)a )

LABOR COST ESTIMATE ; g rvy -y e PP Co
MATERIAL COST ESTIMATE Cancelled 672777 JA& 8o No, 7 0°
| ———
TITLE WemQD> ary[i QTY[ITEM(3) QVYITEM) aTY
Ko BANA RevE  [DDTHE+D|@uAL.TEST | prrwarE
TEFURB.
LABOR TITLE CAT |RATE|HOURSIDOLLARS[HOURSIDOLLARS|HOURS|DOLLARS|HOURSIDOLLA
HUMAN ENG »
o PRFLENG 29 D
QO [ELECT ENG 2 ), 771200023540 i06 | 11717 {10001}
o [ MECH ENG 21_|lo.61{zoo0lzi0zo] 100 [ 1051 (15001157165
§‘ DESIGN TECH 7]
Z [ DRAFTSMAN 2% | 5.6llico0]| 5610 2000111220
Z | PC ENGINEER » 89 01 13410
W FPUBLICATIONS 27_|7.81 2000 15620
PUB TYPIST 37 13,27 500t 1635
{ SHEET METAL 2 16,111 320] 955
TRAINING CO-ORD 55
FIELD ENG 17
REL TECH IR, 5500|3220
o | RELENG 24 9.01110001 9 (5004535
Z | PROTO TECH 23 1555|1500 8325
& I'PROD DESIGN TECH a2 |
P [acEnG 13 18,91 | Boo| 4551700 | 891 1700 | 89l
« | PARTS LISTER 48 . (2]
S [MAT'LCONTROL 48_|495| 350] 18698 1001 485
s PROD EE 40
PROD ME 41
PROD ENG M
QC TECH 1
GRAND TOTAL — TOTAL BASIS ENG 62520 2228
GRAND TOTAL — UNIT BASIS ENG
GRAND TOTAL — TOTAL BASIS MFG 255 8L4b 4696
[T GRAND TOTAL — UNIT BASIS MFG
TOTAL | uNIT | TOTAL |UNIT] TOTAL |UNIT| TOTAL |UNIT
MATERIAL DOLLARS| DOL |DOLLARS| DOL | DOLLARS| DOL |DOLLARS! DOL
BREADBOARD MATER /AL 120000 2000
PROTOTYPE 12000 » )0 .
SPECIAL TEST EQUIP
PUBLICATIONS 00
SPECIAL TOOLING
SUBCONTRACTS
OUTSIDE SERVICES
TRAVEL & SUBSISTENCE 2500
oF !
CAPITAL EQUIPMENT
COMPUTED 8Y: [Yo-Rre, Dot ALpHA Lol OATE | 3-17-T7 pace_l _oF 3
CHECKED BY: 120 Haeews ' ALPHA Co.| oATE | 31777 EXHIBIT NO.

I'é FORM OT 878 (&/77) (IONET ME FORM - REPR NT NOT AUTHOR ZED)
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g EXHIBIT A-5 {4)b

PRODUCTION SUPPORT/LABOR COST SUMMARY

KSC-SPEC-G-0003
July 5, 1977

7705
B1D NO.,
TITLE iTem(D  arv|ITem aTy |1Tem ary [ITem ary
Ku Band Reve TDD;‘.' E
|
LABOR TITLE cAT] RATE [HouRslboLLARSHOURSIDOLLARS|HOURS|DOLLARS HOURSDOLLARS
INSTRUMENT ASS'Y o1 | 4uybl1oo [ LUk

«|WIRERS & SOLDERERS 0! 4.406]300[1338 )

3 SPRAYERS/PLATERS 07 \\"Rx\
SHEET METAL SHOP 32 A\
PACKAGING 33 $_

Al SUBTOTAL Hoo \

8 | TESTERS 3| 5,85| 300| 755
PRODSUP |O %LINEA o8| 7./771 #0| 287

§TESTSUP [0 %LINEB 10] 7. 30| 232

SJLNEINS |5 % LINEA 16 | 4,99 60} 72949
QCSUP |5 %CAT 15+ 11 3| gyl 2/] 187
QCTECH 2.0 %LINEA 1] 548 go | 438

C| SUB TOTAL - UNIT BASIS 4982
REL ENG 24
REL TECH 44
MAT'L EXP 48

«|PROD ENGINEERING )

g TECH 42

“lac enc 12

o |PARTS LISTER 46

SISTATISTICAL TYP 37

ee T

=3 3 a

g PROD DRAFT 45

D] SUB-TOTAL — TOTAL BASIS

3 D - QTY = UNIT COST _

F C+LINE E (GRAND)TOTAL—UNIT-BASIS 4982

G MATERIAL

N 0.D.C.

] TRAVEL & SUBSIST

J VENDOR TOOLING

ESTIMATED BY DATE

COMPUTED BY W Poe ALPhA Co. loate 3-17-77 |eace 2 _or_3
cneckeosy AL Leen ALPAA Lo. loare 3-17-77 |exmsirwo.

KSC FORM OT 00 (4/77) IONETIME FORM - REPRINTY NOT AUTHORIZED)
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’ : KsC-SPEC-G-0003
- FXUIBIT 8.1 - July 5, 1977
- wo-sided form)
- NATIONAL AERONAUTICS AND SPACE ADMINISTRATION j;
‘ 3¢ ose BUDGETARY PROJECT COST ESTIMATE [ oTHER |
INSTALLATION,PROGRAM OF FICE — JCONTROL NO 1
KSC INDUSTRIAL. AREA 72866 6-/ |
PROJECT TITLE AND LOCATION DATE .;
28~ Volt Distribulor Servicing Mny 15, 1976 :
[BASIS OF COST ESTIMATE REVISION NO '.
Previous Shuttle Estimale !

SUMMARY OF COST ESTIMATE

DESCRIPTION AMOUNT PERCENT
a. b
(1) ENGINEERING ESTIMATE lo 32 4
s

() CONTINGENCIES, GOVERNMENT

{Enter percentage of item (1) a to right m col {2)b) L 032
{3) SUPERYVISION, iINSPECTION AND ENGINEERING SERVICES

{ Enter percentage of 1tems (1)a and (2)a to right in col (3}b) l) / 3 6

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

(5) COST ADJUSTMENT
{Enter percentage of ttem {4ja to rnight 1w col (5)b) 3} 4 08

(6) OTHER BURDEN COSTS

N TOTAL BUDGET ESTIMATE ((4) + (5)+ (8)) "fl.s:,' 900
{8) IDENTIFICATION OF ADJUSTMENT AND BURDEN CDSTS. AND ESCALATION
Based on Jan Y6 cost with escalation @ 17, per me -

Lrom Jan 76 o July 76 — for FY 1978 'ﬂmdmi 28 mos

— ]
1l. PLANNING AND DESIGN
STATUS ,
IN-HOUSE/
DESCRIPTION NEEDED IN-WORK | COMPLETE AE cosT

a, b. c. d. ..
(1) PRELIMINARY ENGINEERING REPORT / — — /n-house| 300
{2) SPECIAL STUDIES (Specify)

St — S —
(3) FINAL DESIGN v —_— — In-house | 600
(4) SUPERVISION AND ADMINISTRATION OF DESIGN SERVICES / — — ,”-A‘”” ,z;

TOTAL PLANNING AND DESIGN COST *Zoz;‘

itl. RELATED COST DATA
(Not included in this upproved project cost estimate but required to make the system complete)

{1} RELATED COSTS INVOLVED (2) PER {Amount} (3) DESIGN (Amount)
1o YES (identify in stems (2) through (10)) E/b NONE
ITEM AMOUNT i ITEM AMOUNT
OTHER
RELATED {4) TO BE PURCHASED (8) GFE
EQUIPMENT {9} OTHER (Specify)

{5) TRANSFER OF EXCESS

(6) EXISTING

(7) FUTURE FUNDING

KSC FORM 21410 (&/77) ——

&7 .
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KSC-SPEC-G-0003 EXHIBIT B-1 (cont}
July 5, 1977 - ~
INSTALLATION/PROGRAM OFF|CE CONTROL NG OATE
kS¢c LETF 7Z 864 May /5, 1976
B ose IV. PROJECT COST ESTIMATE [JoTHER
UNIT OF UNIT COST TOTAL COST
DESCRIPTION MEASURE QUANTITY ENGNG* ENGNG BUDGETY i
TYPE, SIZE, KIND, ETC. . 2. 3. 4 5. !
28V DiISTRIBUTOR
Chassss Assy EA / 448 £2¢ 747
Front Rnel/ Alum EA { 362 262 §57
Bap /nsulators EA 6 /08 6Hg 998
Bus Bar EA 5 79.88 | 1113 | 11 ¥
Crrewil Brkrs |, 2 43P EA #8 39.77 | 1909 29%0
Cables -7 4 39775 | 1597 | 2¢4%e
Mise Hd serews, nuls, afe EA 380 S | 2256 | 3474
nstalla fror - — 1323 131y | 2037
clo - Valid/- Tesh EA 4 £326 636 929
WGHEA o 20.S% § Promr or /0%
incluged
TOTAL ‘/D, 32% "15)' 900
(7) SOURCE OF COST DATA, ESTIMATOR'S NAME, COMPANY OR AGENCY
LETF PHASE T, Jo& BRews), FED=/
(8) ESTIMATE OF THE BUDGET CONFIDENCE
CONFIDENCE FACTOR
A. OFF-THE-SHELF +15 [ C. Ra&D +100 [}
8. PREPRODUCTION +%0 D OTHER 3

V. RELATED ITEMS/ACTIONS

il

|I

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

p——
A e
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EXHIBIT 8-2

July 5,1977
KSC PRELIMINARYG(E??STIMATE WORK SHEET
- 0488’ 774,3 7_2_76 SHEET I o /
e 28 VOLT DisTRIBeToR CHECKOUT
LOCATION KSC IN DusT]ZJAL ALEA coém-:‘}_ BO‘A
ARG FEGTE NGINEE R ESTIMATOR
PKC W, T, LONG
l'.;!;;:b:‘N;.zs, SHEETS £1-3 CHECKED BY 6' F‘ lem APPROVED BY
‘ UNIT PRICE
ITEM NO.! DESCRIPTION ?J.::"\l"lrf'? UNIT M:IE:'OAI:. ESTIMATED AMOUNT
Z€ VOLT DisTR., ASSY
CHALCLS  Age'y i gh 440 410
FResT PAvel \ EA 327 327
TVSOLATE R 1HBARE 6 EA | 98,33 590
Bos Bake 3g | EA 20.36 774
BREMKERS ZOAMP 3P, 3 h-208Vf 30 | BA | 35,96 1079
CoMNECTOR. 4 | BAa 90 360
NIRE 870 L.F e /i /| 15
Luas 340 | M .52 517
CLAMPS 12 | BA | 242 29
CARLE Ags'Y 4 | EN | 269.75 1019
MARK & TbDEMT. 24 | BA | M9 287
MisC. HDWRE . 200 | BA 1,80 360
ZUSTALLET 0N 50 | BA 18 200
YoTAL : E854
&G 7 A z0.5| %) L4 05
SuB <TeTAL 8259
YRov T |10 o €26
ESTIMATED COMPET I TIVE BID COST™ _ b 9085

KSC FORM 21=224 (8/74)

29
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K5C-SPEC-G-0003

July 5, 1977 EXHIBIT B-3 —
@ GROUND SUPPORT EQUIPMENT COST ESTIMATE ] CONSTRUCTION i
G-95 10-5-76 e —— o
RE VvoLT DISTRIBUVTOR FANEL ASSY TIKO68R 3 ]— 6
’ KSe- LETF 776/3
ENGINEER PROGRAM MODEL NO WORK ORDER ORCONTRACT NO
ESTIMATOR PRC CHECKER%Q.,z L Ap%tgs
W.T. LONG Wt C.F SMITA g Swith
QUANTITY LABOR (§ OR MH) MATERIAL TOTAL
ELECTRICAL SUMMARY u::?r.s :;g ::I?I' TOTAL ::l}:' TOTAL cosT
| 79K0L BR3-[ OIST. PINEL ASSY !
| 79K068R3-2 LHASSIS ASSY | |ea | 20) 20 b b
| 79K06 BR3-4 FRONI PANEL [ _lea | (8 /(8 1 3 3
79406 BR3 -5 BAR INSULATOR Z leA b | (2 /.50 3
| 79506 8R23- & BAP (NSVLATOR 4 _ |eaA S| 20 150 b
| 79406823 7 BUS BAR LARGE 8 &4 / 8 117251 (4
79K06823-8 RBys BAR SMALL | 48 lea | || 48 1175 B4
79K068R3/0 BRI STIFFGUER 4 |EA | R Bl 2 8
7-5 AMP-SM3 CiRlv T Bk R 48 |EA |.R5| (2 1260
IMS3IRR-24-4/P CONNELTOR 4 |FA |.2S5 [ 6032 241
WIRE MIL 432&/& B-/6 300 |eA oo 2 |.024 b
| WIRE MIL_(6B78]| B-R0 570 A |.006 4 1017 (O
| MS2503b LUGS ASSY 340 leA | .08 27 | .06} 20
S2/9/9-8 CHAMP SVPPORT 12 1A | f] [ |.25 3
60 ¢ #R0 CABLE ASSY 4 |EA |250] 100 | = -
| ZNMNSTALLATION 10 |EA | 50] SO0 | - -
I MISC. MBRK ZDENTIFICATION 2 |EA 80| 6 | - -
MISC. HARD WARE /150 FA Ol /5 |.05! 75
| QHECKQUT~VALIDATE - TEST -3 8 24 —
SUB-707AL .0 1739
LABOR H00RS X RATE 386.0 |HRS| 5790
SALES 74X % 4 70.
SUR-TOTAL 5790 /1809 1275 99
GENERAL & ADMINISTRATION 20 | % /5
_suA-rorae. | 9/{
PROFIT /0 1% 92
ESTIMATED CompPETITIVE BIDP qosr ﬁfgloﬂ
| X SEE APPENDIX A-S (3) (P 23)

KSC FORM 21-243 (REV 4/77)
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APPENDIX C
EXHIBIT C-1

ndL-SPEL=b=ull.
July 5, 1977

(Two-sided form)

NATIORAL AERONAUTICS AND SPACE ADMINISTRATION

.L‘.{sss
INSTALLATION/PROGRAM OFFICE

__B_EJDGETARY PROJECT COST ESTIMATE {JoTHER
o - e ZONTROL o T
HKSC -LC39 SHUITLE 7695

-1

PROJECT TITLE AND LOCATION

Checkout § TEsT Equirr
Ause /Inrerruer Box LC39

DATE

May /5, 1976

"BASIS OF COST ESTIMATE

PREVIOUs SHUTTLE ESTIMATE
I. SUMMARY OF COST ESTIMATE

REVISION NO

{5} TRANSFER OF EXCESS

°

(6) EXISTING

(7) FUTURE FUNDING

{9} OTHER (Specit/y)

DESCRIPTION AMOUNT PERCENT
a. b
{1}) ENGINEERING ESTIMATE Zg
GOVERNMENT ,8’4
(2) CONTINGENCIES
{Enter percentage &) 1tem (1) a to right 1 col (2)b) ,‘ 843 10 ./.
{3) SUPERVYISION, INSPECTION AND ENGINEERING SERVICES
(Enter percentage of 1tems (1)a and (2)a to right mn col (3)b} 2,027 /o‘/.
SUBTOTAL ((1}+(2) +(3 22,295 -
(5) COST ADJUSTMENT
{Enter percentage of ttem (4)a to right in col (3}b) 6030 27. 23%
(6) OTHER BURDEN COSTS
(7} TOTAL BUDGET ESTIMATE {{(4)+(5)+ (6 "‘
{{4)+(5)+ (6)} 28375
} IDENTIFICATION OF ADJUSTMENT AND BURDEN COSTS, AND ESCALATION
BASED on JAN Y6 CoST WiTn ESCAIATION @ % PER Mo,
FROM TN ‘%% To TUlY ‘76 ~Fa FIY 1978 FowoinG 2.5 Mos
e — ]
1. PLANNING AND DESIGN
STATUS
IN=HOUSE/
DESCRIPTION NEEDED IN-WORK COMPLETE AE COsST
a. b c. d. ..
(1) PRELIMINARY ENGINEERING REPORT v~ - -— In-House K00
(2) SPECIAL STUDIES (Spectfy}
- - w -
{3) FINAL DESIGN v’ - - lw-Houss | |loo .
(4 SUPERYISION AND ADMINISTRATION OF DESIGN SERVICES v - - InHouse! 240
TOTAL PLANNING AND DESIGN COST
til. RELATED COST DATA
(Not included in this approved project cost estimote but required to make the system complete)
{1) RELATED COSTS INVOLVED (2) PER (Amount) (3) DESIGN (Amount)
[ ] a YES (Identify 1n ttems (2) through (10)) m/b NONE
ITEM AMOUNT 1TEM AMOUNT I
OTHER
RELATED (4) TO BE PURCHASED (8) GFE
EQUIPMENT

KSC FORM 21 =410 (4777}
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KSC-SPEC-G-0003 .
July 5, 1977 - EXHIBIT C-1 (cont) -
INSTALLATION/PROGRAM OFFICE CONTROL NO DATE
HEC LC3Y SHYTIE 76 954 MAV 5T 1976
¥ cse IV. 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.
FUSE INTERRUPY Bex EA ! 1500 | /800 23/0
BANANA ITAcK Mocokd Nyiew £FA 256 | 3.3/ | &8 | 1306
Fuse HoLDER EA 128 11.23 | 1437 2213
HagnESS o INSTALL. EA / 1025 | 1028 | 1579
Checkour - Valioare ¢ T&sr EA 1 795 | 7%5 | 132¢#
Mise SmALL ITBMS EA BS a2 7720 1725
Eng Hours DESI¢N ¢ SuPy Hrs 250 8 43500 6930
DRET Houvks HRS 400 18 7200 | 1?7 0(’.
e ———
*4 {A ® 20.5 ) &4 Frorir INcLuDED
TOTAL 18,425 ’23315'
(7) SOURCE OF COST DATA, ESTIMATOR'S NAME, COMPANY OR AGENCY
ENG . JUDGEMENT — W. 7, LoNE
{8) ESTIMATE OF THE BUDGET CONFIDENCE
CONFIDENCE FACTOR
A. OFF=THE-SHELF +15 ] C. RaD + 100 CZ,
8. PREPRODUCTION +s0 [ D. OTHER O
————— — — ——
V. RELATED ITEMS/ACTIONS
{EXPLAIN AS APPROPRIATE USE EXTRA SHEETS, AS NECESSARY, FOR THIS BLOCK AND ABOVE)
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EXHIB

IT C-2

KSC-SPEC~L=0Lus
July 5, 1977

KSC PRELIMINARY COST ESTIMATE WORK SHEET

w.0. NO. ECN DATE PREPARED
0850 109 <4 10- 15 -T6 sweer __| or 1
PROJECT
LOCATION Fose 'MTGREU?T Box - CHQCHOUTi TE%T CODE
| Kse-L@-34  ShunlE Le2=30
Rt ENGINEER ESTIMATOR
| Perry  Prej9es w. T LowG W g
DRAWING NO. CHECKED BY APPROVED 8Y
40 M(LT27, SHEET Et cF Sm. th
UNIT PRICE
ITEM NO. DESCRIPTION E:Jl::_\r"f;\? UNIT ?Li:gRL ESTIMATED AMOQUNT
FosE (MTERRUPT Box
Covee ! EA 73 101
Boy  flom 1L X 10X [0 l GA_ | 125 | 560
Copw, Qeceé't‘. (he) | LA 87 120
Cown, Plog (1) ! EA Sl Y24
RivnoT 4 EA 2.2 12
Banana Jack molded NyLow 128 EA 2.50 444
Fuee Holdey 1.& A 2.41 |04
Fuersy 128 EA ] 117
| DemT. PhATE | EA L] I
Wwive¥ 2o 150 | h.F 22 446
Reoy- (wirinG {Haeness) (20) %20 EA k24
Clqeck::gT t/Alfc'lA-n‘e ; Feet /a0 ! EA sV
Conn ‘ ) 20 | e~ | 43 260
En & CGoo) DFT (240) Soo | Hes | 19%* Qo060
ToTal (oet 1S >4 !
G4 A _20.5 | %o 31385
' S, b-1ofal | 8426
PeoFi T 18 ' /4y 1&Y¥) -
ESTIMATED COMPETINVE BID| COST ¥ 702068

M sce ApPenpix A-S (3) (p23)

KESC FOAM 21=224 (8/74)

.27

NASA/KSC AUIG/TA
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KSC-SPEC-G-0003 e
July 5, 1977 EXHIBIT C-3
G/ GROUND SUPPORT EQUIPMENT ~ CONSTRUCTION COST ESTIMATE C] CONSTRUCTION '
CODE DATE COMPLETED SHEET ’ OF 1 .
6‘95‘- l1-3-77 SHEET OF
PROJECT DRAWING NOI(S} SHEET NO
_ FUSE INTERRUPT BOX ‘;:om 727 | EL-3
LOCATION PCN
LC-39 KSC SHUTILE 76957¢
ENGINEER WORK ORDER OR CONTRACT NO
Psrry PRC 1965 0850
ESTIMATOR — CHECKER (FM APPROVED
W.7 Lonég W “”f’ﬁfc /965 | C.F-SMITH  PRC /948
QUANTITY LABOR (3 OR MH) MATERIAL TOTAL
ELECTRONIE  sumwsey | o |1 [ 080 | Tyomad | JR8 | oy | cosT
CARRYING CASE ‘5(105-11—225?-?/0 ! E£AR | 8.0 8 0 |1280| 12 50 |Z&Fo niFq,
PaNEL 12 x20Xx Vg Acum ’/ EA 240 | 240 arc 385 |ZERO MFG.
TPoo-RE-2H =P RECEPT 2 EA .8 1.0 |7H2¥| 148
MEI ¥ E -24-61P " 2 EA S 1.0 (#4490 94
MS)4 E-20-#IP o 2 EAR .5 1.0 3226 £S
MS3j14--E 22~ 2P " 2 &R K| 1o |22 55
TPpG-~FE-2%~ /s PLué 2 £EA Y .0 |99.59 197 .
ME3l6 E 2¢ ~ 6/s o 2 EA 5 5.0 |43.42 87
MS3il6 £ 20 — 4 /s 7 2 EA 5 LO |30.82 &2
ME3I6 E 22 -2/s " 2 EA .4 -0 |1¥ob 48
RIVNOT 4 |EA|.258| 1o | M 4
BAnANA Tack MoloEy Nirow 286 |Fa |.25 | ¢é#%0 |t2s] 320
FUSE HolDER 128 |EBA |.28 | 32.0 |472]| é0¢
Fuses 2A 128 |€A | .08 64 | .28 32
JDANT. FLATE ! |EA | .S S5 300 i
Wike MiL-w-16£78D Bz2o 300 |L.F 006 | 1.8 |.027 &
Assy WIRING AR | Svo| 50.0 | — -
CHECKOUT-VRLIONTE § TEST | |EA |9v.0] 90.0 - -
Sum - Torm 138,7 2072
LABOR HRS X RATE ~—Smes Tax | 2357 (Hes |Bis* 3530 | 49| 120
ENG £ DEAFT 200.0 |HRs P1g¥% 3600 |
WSex Arr A-S B (R1Y)  Sup. Toras 7/36 3132 | 19,268
GEAR 205 | %
St TorAL
FPRoFIT 70 % ‘
ESTiMRIED ComPerivi/e BID CosT
R ocr REDUCED FRopa G-30 Dyg T
CHANGE IN SCOPF & LESS BNG, Hours

KSC FORM 21-243 [REV 4/77) 34
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) IDENTIFICATION OF ADJUSTMENT AND BURDEN COSTS, AND ESCALATION
w/Escalation @ /% Per

Based en Tan ‘76 Cost

Month

From Jaw 76 To July 7¢ — For FlY 1978 Funding 26 Mewths

» APPENDIX D July 5, 1977
- EXHIBIT D-1 -
(Two-sided form)
. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
‘ 7, GsE BUDGETARY PROJECT COST ESTIMATE [JoTHER
INSTALLAT!O;:F;HOGRAM OFFICE — CONTROL NO — =ﬁ
KSC INDUST AREA 728¢7 G-/A4
PROJECT TITLE AND LOCATION & fhackou/f 4 Tesr DATE
AT PAD April 20, 1776
PRPSD GN, [GHe Setvice - S5
BASIS OF COST ESTIMATE REVISION NO
Pravious Shollle Estrmarte
I. SUMMARY OF COST ESTIMATE
DESCRIPTION AMOUNT PEREENT
(-1
{1) ENGINEERING ESTIMATE 23 200 :-
b ]
RNMENT

(2 c{:g:;l:f::'"ﬂii'dwﬁ) a 10 right 1n col (2}b) 2,320 to %
(3) SUPERVISION, INSPECTION AND ENGINEERING SERVICES -

{Enter percentage of items (1)a and (2}a to reght i col (3)b) Z,S 52 i 4] /o

SUBTOTAL ((1)+(2) +(3) 28,072

@ fe",f,l,?,?i‘if.fa";fﬁf stem (4)a to right w col (5)b) 7,68/ 2723 %
(6) OTHER BURDEN COSTS X
7) TOTAL BUDGET ESTIMATE ({4) + (5} + (6)) t‘.?S, 723

11l. RELATED COST DATA

_‘.'_'m
Il. PLANNING AND DESIGN
STATUS
IN-HOUSE/
DESCRIPTION NEEDED IN-WORK | COMPLETE AE cosT
a. b. . d. ..
{1) PRELIMINARY ENGINEERING REPORT v, In Houvsel 760
{2) SPECIAL STUDIES (Spectfy) - - - -
{3) FINAL DESIGN v In House "1300
(4} SUPERVISION AND ADMINISTRATION OF DESIGN SERVICES v Iv Hevsé| 200
TOTAL PLANNING AND DESIGN COST

(Not included in thiz approvad project cost estimate but required to moke the system complete)

{1) RELATED COSTS INVOLVED
[ a YES (1dentify tn 1tems (2) through (103}

(@b NONE

{2) PER (Amount)

(3) DESIGN (Amount}

(5} TRANSFER OF EXCESS

®

(6) EXISTING

{7) FUTURE FUNDING

ITEM AMOUNT {TEM AMOUNT
OTHER
A FE
RELATED (4) TO BE PURCHASED 8 G
EQUIPMENT {9} OTHER (Specify)

KSC FORM 21410 (4/77)

35
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KSC-SPEC-Li-UUu3 .
July 5, 1977 i EXHIBIT D-1 (cont)
|usrAL|?eT§EPnocrqu;:_E CONTROL NO 228 P D);f-:‘/lq lf?‘
(v ese 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 s.
GNy /G He SeevicE FPaNEL 36x18x.350ALvm
Peegssvee Xpicer EA / L790 | 1,7%0 | 2756
Pressups REeULATOR S EA 2 635 | 1270 | 1958
Assy Vacves £A 20 242 | ¢§#0 | 7.¥53
FRESSURE GA&ES £A & 278,78 278 1347
FiLrer, T&& Trrs EaA 2 Jus 6¥30 | 9702
Tvae Assy ER 33 .88 /6o 2¢6
Misc Bracesrry LBs 25e 6.64| 1660 | 2556
K€ Firnngs, ete EA 250 20. 14| s285 | 8/38
Cesan Tuse Assys “§LE¢ EA 16 | 4543 | 730 | yr2¢
LEsw TEsr TanEL Assy EA ! 160 160 2%
Ed
G4A @ 205 %UtProrir @l0%
lwceurgo
TOTAL . ‘23’ 200 fss;?z_?
(7) SOURCE OF COST DATA, ESTIMATOR'S NAME, COMPANY OR AGENCY
EXPERIENCE « W' T. Loa/g Fap “AY

{8} ESTIMATE OF THE BUDGET CONFIRENCE
CONFIDENCE FACTOR

A OFF—THE-SHELF +15 E{ C. RAD +100 [
B PREPRODUCTION +s0 [ D oTHER ______ []
| ——— -—_——— —————————————m
V. RELATED ITEMS/ACTIONS
{EXPLAIN AS APPROPRIATE, USE EXTRA SHEETS, AS NECESSARY, FOR THIS BLOCK AND ABOVE) ‘

36
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LAINLVL] W=

July b, 1977

KSC PRELIMINARY COST ESTIMATE WORK SHEET

w.0 NO.

0877

TECN

2466 8%

o
DATE PREPARED

Apeil 24 1976

SHEET

PROJECT

PRSD& Nz [4He SERVICE — SSAT (PAD)

LOCATION

CODE

._

| LC 39 b U—30-A
| PRC 1965 W.T, LONG W.T Jong
79K08499, SHEETS MI-3 C.F, SMITH
. ! MeECHAMCAL , ESTIMATED WATERIAL
ITEM NO. DESCRIPTION QUARTITY UNIT & LABOR ESTIMATED AMOURT
AL| FAceE PaTe 36X 28X |14 | LB 4,6/ 526
SOPPORT Alum, | 210 | L3 L. 366
PMMT ETCH £ ANoDIzE 6O | SF 1o1% 69
KDOCEGR , PRESSLRE | eA 1714 1714
REQUIATOR. PRESSVRE 1 EA $39 3°39
METERINSG VALVE 4 EA 169,28 677
SHUT of F _VALVE E | EA | 308, /540
RELIEF VALVE 2 | epn | 56T /134
PRESSORE &A&LE 2 | EA | /6% 330
FILTER < EE 3 | eA | 2060 6/80
ORAKLCE | EA 260 260
TOURE ASS'Y L | EA 330 660
BOWKL HEAD REDULESR. y 2 GA 8/ 162
Ke TeEs io BA | 28350 385
K0 2R 10 | BA | /5,80 (1 55
KO OMop 4 EA | 8Z.50 /30
K NOT 3¢ | GA 3.¢Z 130
K.C SLEEVE 34 EA 3.82 }30
Ke SEAL Mg TA A 2.4/ 280
LRDOUT  TAL 33 | & 3,03 /00
TODEMT,. PLATE 41 EA | [o.24 420
CAP 4 A /5 60
PAREL LABEL &5 | e | /0.8 $60
LeAK TEST PAVEL Ags'Y, | | A /60 /50
V8- 16 ez7
& 8 A zo€ 3409
- SUB-TATA L. 20036
PROFT 10 2004
ESTIMATED COMPETIriVE B18 COST ¥ 22040
KSE FORM FT—s8A 87941

-8

NASASREC Aupn/TA
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- v ww e EARnLBLE D-3 !

July 5, 1977 ~ —
(¥ GROUND SUPPORT EQUIPMENT COST ESTIMATE ] CONSTRUCTION
G-95 5-2-7% e — a—
" oksD 6N [foHe SERHCE~ SSAT PAD) 79408499 |
LQCATION Ac 3 ? CN 7772 9
S5TIMATOR Pﬁc CHEC ER‘U-Z 97 APPRO\zf??
W.7. LONG u,_-rzna C. L SMITH Q_EM
QUANTITY Tson (MH} MATERIAL TOTAL
NECHANICAL oy [ po Tumr | eer T ogr [ oee T 71 cost
FACE PLATE & BRACKETRY 14 | ¢8| 22|25 /| .20 34
| SUPPORT TIK065R9 7YPE 2 210 |48 | 07 14.7 | .30 63
PANT ABOVE 60 |SF |.08] 3.0 | ./s 9
79403438 GC IO xeLvese pesss I €4 |.80] .8 1/334] 1336 leavamavs
79K0800R -7 AEGLLATIR PRESS 3% | |EA | .9 1.0 | 406| 4006
'79K08009-7 KeeuAToR FRESS [ [EA |.96| (.0 | 3R 392
7940809 9-1 MLvE SHor-0FF S *' ¢ |EA [.80| 3.2 | 16| 4(¢
79K080S0-[ vacve, Mezerws i 4 A | Q0| 3.2 | 120 480
KOEOS 7| vacvE, Swor-oFF 36 * S |EA | 96| 4.8 | 200! 1003
PIKOG/56-3 vALvE, RECEF L5 “n [ * 2 1EA |1.IRI 2.2 | 425 8S/
29408235 A VAcve, vewramse Mg 4 |EA | .80| 3.2 | /22| 490
QKOE| 7372 GAGE,PRESS 22" pup e 2 _|EA | .40 .8 | (R3] 247
9408/73-9 GAGLPRESS 4-15 tvac R _lea (40| .8 1iz7] 255
79K08RR9% Frreke ree 3% 2 1EA .96 1.9 2409|4819 wmwree co.
29K08R 399/ ORiFree 3% [ lea |.98| .5 1196 [26
2940823917 ariFree 38 / 48| .S 119, {96
TUBE ASSY 5 ‘x .035 304S. S 17 lea 1601278 [1.94| 3!
| 708¢ Assy 3% x .035 _304s.S [b_|£a [R0|32.0 (2.3 38
KC106Ch~1 REDUCER HPAPTER b A |.24 | (4 625 38
KC144C (-8 REDUCER, B ULKHEND R_1EA 1.28! . 5950 (19
Ke/02¢4 76F R _1£A .36 .7 1818] 36
KC/09C8 TEE [ _|ga |-30] .3 0| 14
¢/09C6 7EE R_EA |30 -7 y8/8| 36
ke 10C4 7re A .30 /-8 [1945| 117
/006 7EEF S A {3611 8 2190 125 '
\KC/liC1b TEE 2 |BA [.Gb|t.3 5247 109
KCU2C4 ADAPTER 1o |EA | 20|20 1840] 86
KL h2Clpo ADAPTER 13 1A (24121 R—1is6
SUB-TY74L TO SJEE?""‘?- 1396 2,146

K3C FORM 21-243 (REV 4/77) 3R
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EXHIBIT D-3 (cont) _ July 5, 1977
' (¥ GROUND SUPPORT EQUIPMENT COST ESTIMATE ] CONSTRUCTION
.Sns DATE COMPLETED ;“T—f‘ﬁTr_'
- é' 95 5"2‘% SHEET oF
PRSD GA> /4//.-, SERVICE- 8SAT (PAD) ;;;03; :?“I smi-;
LC39-PAD " 77729
ESTIMATOR PRC /965- CHECKER LU.287 AP HOV?D"? i
w.riong  “mekihis | ersmmn Srateiees
QUANTITY LABOR {MH) MATERIAL TOTAL
MECHANICAL SUMMARY u:lo'r's ::A': ::ﬁ TOTAL lr:lf:' TOTAL cosT
| KC I124CE UNION 4 | E4 | 20 8 lio.60| 42
K (12406 UNION S EA | .24 (.2 (1,90 Lo
KC /50Ch CAP ASSY s 1EA | IR b | 325 16
KC /4204 NUT 34 A | . 10| 3.4 | 0. R7
Ke /4284 NUT 38 lea | /12| 4.6 | .95 36
KC /4384 SLEEFVE 34 |£A | /0] 324 | .80 27
C /4384 SLEEVE 32 a4 | 42| 3.8 | 95| 30
¢ [03-% ~f SEAL RINGS B6 leA | 10| 3.6 | .25 RR
IEMO4(85 TDENT. 7AG 33 |lea | 10| 3.3 | .30 /0
AN 924 -bK NUT 7 A | .12 -8 | .80 4
LAA 15090504 T CAP 4 EA | 0] .4 1895 3
29K05 92R PANEL LAREL S5 |EA | 60| R7ZS | (IS g
LZDENT. PLATE 4/ |FA | .s0120.5 |.30| (R
I MSRIOF~ 4 CLAMP 2 EA Jol 2 | 40 /
MISC . HAKDWARE IR0 £A L0 IR0 | .28| 30
| CLEAN TUBE ASSY'S LEVEL 300 33  |EA | 1.0 133.0 [3.25|107
LEAK TEST PANEL ASSY / |EA (60| 6.0 | |— /
SUB- TOTAL THIS SHEET 130.1 469
SUB-T07RL SHEET # / 139.6_ (:2,(4 &
SYB-70TAL R69.7 /2,615
LABOR HRS ¥ RATE 269.7 |#Rs [P15% | 404¢
SAES TAX % 4 | 508
SYB-7074L 4046 | |13/20 | /17164
G €4 20.5 | % 35/9
SUBTOTAL 0685
PROFIT /0 | Y% 2069
ESTIMATED COMPETITIVE BID| COST P22 754
¥ SEE APPENOX A~5(3) (P 23)

K3SC FORM 21—-243 (REY 4/77) 39
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APPENDIX E
EXHIBIT E-1

(Two-sided form)

[ GSE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
BUDGETARY PROJECT COST ESTIMATE

r—

JotHER
CONTROL NO

(1118
{Not inclyded in this approved project cost estimate but regu

RELATED COST DATA
sred to moke the system complete)

INSTALLATION/PROGRAM OFFICE
KSC = LC379 J56s4  G-I-8
PROJECT TITLE AND LOCATION DATE
ACCESS ARM MECHARNISM May 28, 1976
[ BASIS OF COST ESTIMATE REVISION NO
Previovs Esrimare Moo
I. SUMMARY OF COST ESTIMATE l
DESCRIPTION AMOUNT PEREENT
a,. .
{1) ENGINEERING ESTIMATE
2% Soo
{2} CONTINGENCIES, @ MENT
(Enter percentage 5/ ugmngUREto right tn col (2)b) 2 50 /0 A
1}
{3) SUPERVISION, INSPECTION AND ENGINEERING SERVICES - "
(Enter percentage of ttems (1)a and (2}a to right m col (3)b) 2) ‘ f.f I {7 A
SUBTOTAL (1) + (2 +(3) 29, 64§ -
{5} COST ADJUSTMENT .
(Enter percentage of 1tem (£)a to right i col (5)b) ’J 08: 27-3 /.
(6) OTHER BURDEN COSTS
o TOTAL BUDGET ESTIMATE ({4} + (5} + (6)) "37, 730
(8] IDENTIFICATION OF ApgrusmEN'r AND BURDEN COSTS, AND ESCALATION
Baseo en Ja CoST W/ /ESCALATION ® /% Foo Mot
PRost Jan ‘76 To TueY'76 ~ For FJfy 1928 Fonpinl§ 25 MonTHS
B 1. PLANNING AND DESIGN
STATUS
IN-HOUSE/
DESCRIPTION NEEDED IN-WORK COMPLETE cost
a, b. '8 ..
(}) PRELIMINARY ENGINEERING REPORT v - - Jug-Hoy 00
(2) SPECIAL STUDIES (Speci/y) '
e - - —— —
3} FINAL DESIGN - - .
@ v In - Howwd /200
(4) SUPERVISION AND ADMINISTRATION OF DESIGN SERVICES oo
TOTAL PLANNING AND DESIGN COST ZJS'OO

{1) RELATED COSTS INVOLVED
{1 a YES (Identsfy in s1tems (2} through (10))

s@s NONE

(2) PER (Amount)

(3) DEStGN (Amount)

OTHER
RELATED
EQUIPMENT

ITEM

AMOUNT

{1 TEM

AMOUNT

(4) TO BE PURCHASED

(8) GFE

{5} TRANSFER OF EXCESS

(6) EXISTING

(7) FUTURE FUNDING

(%) OTHER (Specify}

@

K8C FORM 21410 (4/77)

40
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EXHIBIT E-1 (cont) July 5, 1977

INSTALLATION/PROGRAM OFFICE CONTROL NO DATE
kKSC - LL 39 SHWITTLE 786854+ G-l1-8 | $-25-70
O cse tV. PROJECT COST ESTIMATE [JoTHER
UNIT OF UNIT COST TOTAL COST
DESCRIPTION MEASURE QUANTITY ENGNG ‘ ENGNG BUOGET
TYPE, SIZE, KIND, ETC. 1. 2 3 4. 5.
34" Fuare L3 808 L62 | (308 | 2048
4" Piars ia 628/ Lo2 | fuzs | 1)137
" Puiare L8 1000 151 St | 2327
c3 x é.0” L5 452 4.56 706 tog?7
44" x ' ANGLE L8 $92 1.5¢ 767 | 118¢
Loexing Der. [x12%"x 6% £A ¥ 162.— | &8 998
Swock AgsoeRer (ASA-2-3 - B5-S4) EA Y Sé4 S0 | 2258 | 3¥77
Misc Hyrownrs EA 142 2659 | 2928 | #5085
1Y Pare L8 Logg 156 | 1698 | 2648
Fag Dsr “F' EA /6 *2.78 678 | 1o
m
® jycivpes GEA @ 205 Y% ¢
PReFrr 107
TOTAL ¢zl¢,m ‘3; 730
{7} SOURCE OF COST DATA, ESTIMATOR'S NAME, COMPANY OR AGENCY
ExPERIENCE J WShrte A8C co
{8) ESTIMATE OF THE BUDGETY CONFIDENCE
CONFIDENCE FACTOR
A OFF-THE—SHELF +15 [ C. R&D +w0 [
PREPRODUCGTION +s0 0T O OTHER 4
w
Y. RELATED ITEMS/ACTIONS
‘EXPLAIN AS APPROPRIATE USE EXTRA SHEETS, AS NECESSARY, FOR THIS BLOCK AND ABOVE) i

LY
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Livitdwal

-

July 5, 1977
KSC PRELIMINARY COST ESTIMATE WORK SHEET
3 : 07?—5 78654 JUpPE 0 - /1976 |sneet l___or 11
ACCESS ARM MBOLRARISM
LOCATION L. E .._r. F.‘ 50054 ‘30
AL sH e ENGINEE R 91?—."?!-& ESTIMATOR
ABC Co. N Fold d. WHITE pMBC Co.

DRAWING NO.

79K03456, SHEETS MAI-2

CHECKED BY

9. CART ABC Co,

APPROVED BY

ITEM NO.,

IMACRINERY MECH,

DESCRIPTION

ESTIMATED
QUANTITY

UNIT

UNIT PRICE
MATERIAL
& LABOR

ESTIMATED AMOUNT

LAVNCH PINaT FIXTURE

34k’ PLATE 835 | LB .11 Q@26
578" PLATE 7098 1.t 1879
34" PLATE 964 il 1070
c3 % LD 430 1ell 500
X H* X V2" ANGLE 440 12} 544
Locking DBT. |“‘x TR k68T 4 114,68 459
LockiNg DET, 1'X 2x2’-212" 14 | LB | 21.85 390
ASSEMBLY FAB. PK&A. ! EA | 180.00 180
MISC., IFARDWARE 4 EA 16,33 670
SUB —ToThl /12,6/8
WITHDRAWAL MECH .
g" PLARTE 16] LB 1o il 119
V2" PLATE 276 A 1. i) 306
2/g" PLATE 4i2 1.4l 457
i“ PLATE 420 1.4l 577
134" X 434" X6 ST'L BAR 1% 18.83 282
FAB DeT. "BY / 322 .67 323
FAR DET, *F* l LB |&11.82 L8
EVE BolT 2 EA | 80.14# 160
MISC, HARDWARE 49 | EA | 15,24 747
SHOCK ARSORBER. (ASA-2:3-55-5: Z | EA [406.10 800
SUB~ToTAL 4,449
SVOB—ToTAL 117,067

KSC FORM 21=224 (8/74)

NASA/KSC AUG/TA
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AV AR A F e ey wl ug

July o, 1944
KSC PRELIMINARY COST ESTIMATE WORK SHEET
W.0. NO, ECN ODATE PREPARED
6725 7?6 5"-{ ‘)Vﬂt o, 1976 SHEET 2= or 2~
PROJECT
_ Aecess A R aa Meehawisa
LOCATION N [+-1-T4
L:E.T. F. G -30
i J. R €oad ‘WBS wWhivt ABec. oA
" GRAWING NG, A B_C Ce — iﬁﬁ?ﬁ‘t APPROVED BY - ‘).-h
79K 03456, SHEETS MAI-2 S. Cany ABC . Co
UNIT PRICE
ITEM NO. DESCRIPTION ?J::#I:? UNIT gl_‘.‘_;:\;:')‘: BESTIMATED AMOQUNT
DECELERAT/ION _UNIT _
/4" PLATE 39§ | L8 AN, Y42
3/y* PLATE 245 ] Ll 272
LY PLArE K63 J-11 25
19" x Y34" x 6" s, Bar /S /579 2§
2" DA X EY"  cres Bar /& 23,29 373
/" MHEx CRES RAR g 1577 [26
A XxXeh'” xs” CRES BAR /6 L8 29.5§9 47§ -
MMUSC,  A/apDWARE Sz | /2.57 689 "~
SHoe &K _ARSORBER (ASA-I'.?‘BS--W) 2 Hev.10 ﬂ’o '
SUR -ToTAL Z;u‘ 2 4 0582
" /N SHEET 2f el 267
-70TA 21,119
G <A 20.< | 9% - 4329
SUB| ToTAE] 2
FroeiT /0 % 7;!7.{
ESTIMATED COMPENITUVE BID |COST 27 923

NASA/KSC AUG/74
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July §, 1977 _ EXHIBIT E-3 _
(¥ GROUND SUPPORT EQUIPMENT COST ESTIMATE ] CONSTRUCTION .
G-95 6-30- % N — :
JCCESS 4/?M /VEC’”/’/V/SM 7?‘034_5-6 MAJ -4
LETF ‘ 78654
ENGINEER ¥ vl PROGRAM MODEL NO. WORK ORDER OR CONTRACT NO.
ESTIMATQRABc co \Z-f' Fogp CHECKERU‘ —é 3.2 0725
J WHrE  YwlA.| 6.CART 5. Contt -
QUANTITY LABOR (5[:01R MH) MATERIAL TOTAL
M mgt NO. uNIT PER FIELD [ pER
4 SUMMARY UNITS MEAS. UNEIT D’EIQ_L UNIT TOTAL cosT
O LAUNVCH FvoT FLLTURE
26 pare Ll(8|28 | .03| /85 | .70| 433 |RYERSON
8 Piazr 503) |48 | .031750.9 ) .20\ 3522\ US.STEEL
| % pazre 4 |8 | 03| 2290 20| 535 \kvekson
| C3x6.0 215 (48 | 05| 9.5 .70\ 22/ |KAUSER
““d%, 430 (t8 | .05 12.9| .710| 30/ /—24.57.
| cockmns per Hxlx 3% " | k8 |$0 | 4.0 /PoW] /80
\cockmg e [ 5 [ % 62" 4 /B 140 | /6.0 [4000 (60
£z /" %L~ "1 185 L8 |40 1600 2000 300
| ASSEMBLY FAB. PKG._ ! __1&4 |80.0 [ #0.0 D0 100
| M/SC. HARPRARE 46 |ea | 431198 8- g
SUB- 70TAL 394.5 6/20
_ﬁr HATE b0 160 | 28| 03| 48 | 70| Y2 |RYERSON
5 mare 235 235 4B |.03| 7] | .70\ b5 0.5.STEEL |
| 36 Puarr 390 39 s |.0311.7 |.70| 273 \Ryceson
vy /5 4/5 (4R | .05 (/125 |.70| R9] |iND.STL. |
/ “Gar 16 (LB |.03| ps UL33| RXS \FKA.STZ.
AR DEIAIL ‘B*” MAS | L8 /.0 | L.O (205 2085
A8 DEMN “F* MYS [ _|4B o | 1.0 [400]| 400
| FAB DEZAR D" _MAS I LB Lo | o [300]| 300
| E£YE Bocr 2 _|FA 0.8 |10 Hs23 90 WMMIsERs
| M/SC. HARPIWARE 5 |£FA |43 (24.] 18—
| Stock a8soRBERGsA-2-3-85-54) | R |EA |40 %E 300 | 600
SUE-TOTAL 5

KSC FORM 21-243 {REV 4/77)
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NN s W e

July 5, 1977

Q‘ (w1 GROUND SUPPORT EQUIPMENT COST ESTIMATE ] CONSTRUCTION
OOE DATE COMPLETED ﬁ:
G "9\{ 6 "'/0 - 7@ SHEET
ACCESS ARM MECHANISM 79K03456 | Mai~4
L.ETF 78651
ESTIMATOR ﬁﬁc_@ If.mp cuscﬁng‘;ész Mf prﬁgm?l:zs- .
T. WHITE  Qulls | S, CART. ABe eo
v QUANTITY LABOR ($ OR MH) MATERIAL roTaL
SUMMARY ONITS ::,'.I JNE; TOoTAL up:g TOTAL cosT
CELER, YN/
B RArE 345 |481.03| 96| .70 22(|RYERSON.
"L (95 (¢8| .03 591 .00 (37]|U5.5T££4
[ "ParE 360 |48 |.03| r0.8| .70 252 | AAISER
/2 I Xl "BAR /5 1¢8 |.03| 0.5 U3.20| (98 |RYERSON
‘_&}_Z"A'Z’ 24 148 .03 0.7 ! 5725 138|452
L A xS " CRES BAR o (4B .03 | p. 8§ 2R3 365 L STL.
/' #EX CRES BAR 2 L8 | .03 | 0.2 IS 122
| L w bk %5t oRES BAR (8 |8 |.03| 0.5 V827 329
| M/SC . HARDWARE 59 |ea |.¢3|1284 |33 (95
| SHOCK ABSORRER(A5A-2-3-855¢)| 2 |54 |.40 | 0.0..1300, e00 \ELOYN |
| SOBTOINK THIS SHEET 4.8 2957
_@ ] " ‘/ ”_i ﬁ/ 20
@ v 1 SHEET Y ]
SUR-TX7AL ./
 LABOR HOURS X PATE 5185/ \HRS (/3407005
_SAES TAX 9% | 4
_SUB 70744 2008 | /93 /4
GEA 208 (% 3959
|sus-rompt |\ 23873
__PROFT 0 196 2327
¢ ESTIMATED COMPETITIVI® BIP COST 25600 |

KBS FOAM H <048 (REV, 4/77)
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APPENDIX F
EXHIBIT F-1

’
L4

(Two-sided form)

ch.se

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
BUDGETARY PROJECT COST ESTIMATE

[JoTHER

INSTALLATION/PROGRAM OFFICE

CONTROL NO

_/-’

wsc LC~-39 SHurTLE 77823 G
PROJECT TITLE AND LOCATION DATE
INTERTANK Accecs Aem § Stavervrar Aecsssoesss May 25, /$76
BASIS OF COST ESTIMATE REVISION NO
Frgvious SHUITLE EsrimAaTs Meo,
I. SUMMARY OF COST ESTIMATE
DESCRIPTION * AMOUNT PERCENT
a. e
(1) ENGINEERING ESTIMATE /5¢, 000 -
2 TINGENCIES
@ ?EgnNurI:crcymagc’of item (1) a to rignt 1n col (2)b) /5 6‘00 [0 ‘/e
{3} SUPERVISION, INSPECTION AND ENGINEERING SERVICES
{Enter percentage of items {1)a and (2)a to nght i col (316} /7760 F o] %
SUBTOTAL (1) +(2) +(3M 188 76c -
5) COST ADJUSTMENT
o {Enter percentage of wem {4)a to nght m col (5)b) S] #80 27.3%
{8) OTHER BURDEN COSTS
7 TOTAL BUDGET ESTIMATE (()+(5)+(6) | 240 240
(8) IDENTIFICATION OF ADJUSTMENT AND BURDEN COSTS, AND ESCALATION
Baswo ont Tan'76 CogT W/ESCALARTION @ 1% Fir MonrTH
Frormt Jan'76 Ta Jury ‘76 - FoR K/V 1978 Fmping 25 Mes.
(i, PLANNING AND DESIGN
STATUS
IN-HOUSE/
DESCRIPTION NEEDED IN-WORK | comPLETE AE cosT
e. b. . d. ..
(1) PRELIMINARY ENGINEERING REPORT v - - In-tHouse | ¥ 600
{2) SPECIAL STUDIES (Specily)
- - — b -
(3) FINAL DESIGN v - - /v- Hoyser | 9000
(4) SUPERVISION AND ADMINISTRATION OF DESIGN SERVICES v - - Inv- Wouss /5,600

(1) RELATED COBTE INVOLVED

{Net insluded in this

[0 a. YES (idenitty in ttems (2) through (10))

TOTAL PLANNING AND DESIGN COST

RELATED COST DATA

d prejfest esst estimate but re

Mb. NONE

rad to make the aystem nmglﬂo}
(2) #ER {Amount)

(3) DEsSION (Amoini)

ITEM

AMOUNT

ITRM

AMOUNT

OTHER

RELATED td) TO DE PURCMASED

(0) GFE

EQUIPMENT

(5 TRANSFEROF EXCEM

(6} EXISTING

(M FUTURE FUNDING

(9) OTHER (Specify}

ﬁ?l

Le—————
KIC FPORM B1=410 1

46
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EXHIBIT F-1 {cont) = Ty 5197
INSTALLATION/PROGRAM OFFICE CONTROL NO DATE i
SC -LC 37 .syc/rrz.a‘ V7823 25726
— —— )
[ cse IV. PROJECT COST ESTIMATE [JoTtHer
UNIT OF UNIT COST TOTAL COST ]
DESCRIPTION MEASURE QUANTITY ENGNG . ENGNG BUDGET i
TYPE, SIZE, KIND, ETC. 1 2 3 “ 5. |
' ;f “ L8 300 2. % Loo 92
r hH L8 200 200 | 400 | 616
g " Le go0 2.°° | (800 | 2272 |
2 14" LB So | .2°° 100 s¥
R 27 LB oo 2.°° oo | 2464 '
2” scu 80 LG 20000 | 2,9° | 49000 | 6i600
2y ScH 40 L8 €ooo | 2.9 | 12,000 |i18%80
3!3 g SCH *0 LB 13000 2.%9 | 26000 |40¥D
g scH #o L8 20000 | 2.°¢ | 40,000 |6lb00
e"g scu o L8 10000 | 2,.¢¢ | 20,800 | 38800
GRATE L8 2000 | 2.9° | 4000 | Gléo
HAND RAIL L& 400 | 209 | ge00 |:12320
STAIRS RiSER 30 | S0.9°( iSoe | 2,310
#/pcLunes GEA @ 20.5 Y%
AND Frertr @ 10,
TOTAL r}f 4 ,000 {4-0)14-0
{7} SOURCE OF COST DATA, ESTIMATOR'S NAME, COMPANY OR AGENCY
EXPERIENCE Jotint Jensgs LEYE PHI SVYSTEM
(8) ESTIMATE OF THE BUDGET CONFIDENCE
CONFIDENCE FACTOR
A. OFF-THE—SHELF +1s5 [ C. R&D +100 [
B. PREPRODUCTION + 50 D. OTHER D
| ——— —————————
¥. RELATED ITEMS/ACTIONS
EXPLAIN AS APFROPRIATE., USE EXTRA SHEETS, AS NECESSARY, FOR THIS BLOCK AND ABOVE)
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antdd

LB

KSC PRELIMINARY COST ESTIMATE WORK SHEET

”

F '

w.0. NO

€SN

o760 77823

DATE PREPAR

e-7-76

ED

PROJECT

INTER TANK ACCBSS ARM 4 )AcesssoRIES

SHEET [ oF i .

LOCATION

L.E T.F, T U230
—AAHERETENGINEER RSN ESTIMATOR ) Vrrke’
| _ABC Co, . S(LvER Aot Jdonves  ARC Co.
79K0 9876, SHEETS 51-83 | AL QR-EEA? WSBC Co,
F STRUCT vivAL ESTIMATED "AATERIAL '
ITEM NO., DESCRIPTION QUANTITY UNIT & LABOR ESTIMATED AMOUNT ]
BUILT — OP- 4IRDER
R’ e 300 LB =) 200
RO 250 LB l.0O 250
R’ ¥ oo LB l.oo goo
B Yy 20 LMB| 1.00 2.0
R 2Y ¥o0 | LB| (.00 Qoa
WASTE 10T 27 LB 1.00 247
TOTER TALK ACCESs ARM [ ]
2P sScH. o i950ad LB i, t© Z2/450
3“¢d seir, 40 6600  1LB| .10 7260
3% b sau. 4o 13806| LB 1. 40 15/80
$'qd seH., 40 22800 B . o 250 §0
6" @ sal, 4o 12000, B! Ito /4300
3.3/ REDOCER 30| LB l.t0 33
t'-3¢ [ZEDUQER 2.4 LR 1.0 23
WT 2Xx2..7% $0 LB l.lO =X
wWT 3%x17.7% 230 LB (.40 253
ARATE 3150 LB 1s0 3465
MiSC. B 36oo| LB [»10 3940
MiSC.. METALS .
REMNARLE HAMDRAJL 38| LF 20.°9 7O
KicKk R vy' I4oo | LB .80 1120
STAL RS 32 | RISER 70.%° . 2240
SuB-TETAL I?Z?Eﬁq
ag A& 20.5| °f 2/ zex
_ SoB-TolAll /2% o086
PROFI(T & 1o | o /7 509
_ B ESTIMATED COMPHTITIVE BID cosT 137595

NASA/KSC AUG/T748



Downloaded from http://www.everyspec.com

ANL=SFEL-L-UUud

_ EXHIBIT F-3 July 5, 1977
‘ (#f GROUND SUPPORT EQUIPMENT COST ESTIMATE ] CONSTRUCTION
CoODE DATE COMPLETED T SHEET / oF #
G"QF 6"21" 76 SHEET oF
T INTERTANK ACCESS ARMS § ACCESSORIES | 209876 | S7-56
L. 5T F. 77823
ENGINEER ; MW PROGRAM MODEL NO WORK ORDER OR CONTRACT NO.
ABC 0O T. SIVER UL-RS/ 0750
ESTIMATOR jw_ CHECKER ﬂ APPROVED
TOMN TONES ABC CO AL GREEN ABLCO
QUANTITY LABOR ($ OR MH) MATERIAL
STRICTURAL  sumwary | Mo fuwr | rer [ oy [ree | 0°
L. 7~ £/
2 78° 306 | +8.| .30 g2 | 70| 214 \mD. s72.
B 2" 254|t8. [ .30 76| .70, 178
2 /"7 79¢6|48.| 30, 239! 70| &§57
(4" 20|t8.| .30 6| 70 (4
B 24" 216 cB.| .30| 2498 | .70 &7/
| WASTE 1096 219 (+8.| 30| G6& | .70, /53
INTERT; L
2D scH. 8o /189581 +8.| .30 S687| .90\ 17062 | IND.STL.
3‘:@ SeH. 40 $641 | £8.| 30| 1992 .90 5977 2
340 sen. 40 (2866 |c8.] .30 3860 90111579 ‘o
570 SCH.40 21618 |L8.| .30 485 .901945¢ ‘e
b stH.40 ({080 |+8. | .30 3324| .90 9972 Z
S 31 " REDUCER 341+8. | .30 /10| .40 3/
b"-5" REDUCER 22|+8.| .30 7] .90 20
CORROSION /NHBITOR 6254 |£F | .39 2439 | .06 375
W 2x2.75 55 |A8.] .30 17 .90 50
wr 31778 233 (£B.| .30 701 .90 210
GRATING 2R00 |48 30| 660 .90 1280 |DoRDEN CoO
| myse. 2 2600 |4 8. .30 780 .90 2310
SHEET SUBTOTAL 26056 70739

KSC FORM 21-243 (REVY 4/77)
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EXHIBIT F-3 (cont)

et &

_\ p—
|
1 GROUND SUPPORT EQUIPMENT COST BSTIMATE (7] CONSTRUCTION d
CODE DATE COMPLETED ﬁ or 2
é' 95- 6" 2/'76 SHEET oF
T W TANK ACCESS £ ACCESS RIES 709976 |S/-S&
“LETE 77823
ENGINEER cﬂ Sletrs P ROGRAM MODEL NO. WORK ORDER OR CONTRACT NO
ABC CO T.StVER Ui ~R6E/ 072580
ESTIMATOR W CHECKER APPROVED
JOIN TONES A8 2ds e GREEAR G Yo
QUANTITY LABOR ($) MATERIAL TOTAL
STRVCTVRAL SUMMARY UNITS | MEAS. | umiT TotaL | gur | rorau cosT
SE . ME,
| _PEMUWARLE RAINING 366 LF |8, /B30 | /S | s9%0
" RICK R 47 (42 4B |30 424 |.460| 817
| STAIRS 32 losee|R2. | 702 | 60 [t9R0
SUB TO7TAL R958 GRS7
SI8 1707AC FROM SHT. [/ éwé— 72073
B S 9013 | 178996 | 10800
-r7a 20.5%) 22192
ST (30/5°] |
2ROFI7 /096 13015
ESTIMATED COMPETITIVE BID CPST ? /4

KEC FORM 21243 (REV 4/7T)




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

