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CONSTRUCTION OF FACILITIES

GENERAL STATEMENT

This appropriation provides for contractual services for the design, major rehabilitation, and modification
of facilities; the construction of new facilities; minor construction; the purchase of related equipment and
advance design related to facilities planned for future authorization.

The funds requested for 1978 provide for the continuation of prior years' endeavors in meeting the facili-
ties requirements for the space shuttle program; construction and modification of large aeronautical research
and development facilities; and construction, rehabilitation, and modification of other facilities to maintain,
upgrade and improve the usefulness of the NASA physical plant; and facility planning and design activities.

The projects and amounts reflected in the budget estimate are time sensitive in order to meet the specific
milestones established for the first horizontal and manned orbital flights. 1In addition to space shuttle
facilities projects, the estimates include funds for facility modifications to provide for processing space
shuttle and spacelab payloads.

The program for FY 1978 also includes the second increment of funding for two large aeronautical facilities,
the construction of a National Transonic Facility at the Langley Research Center and modification of the 40- by
80-Foot Subsonic Wind Tunnel at the Ames Research Center. Requirements for these and other aeronautical re-
search and technology facilities are outlined in detail in the enclosed justifications.

Other projects included in the FY 1978 program are in support of scientific investigations in space, space
applications, space research and technology, and supporting activities.

The Rehabilitation and Modification of Facilities program continues to meet the objectives of preserving
and enhancing the capabilities and usefulness of existing facilities, and to ensure continued safe, economical
and efficient use of the NASA physical plant., The Minor Construction program provides the means to accomplish
smaller facility projects which for the most part are to accommodate technical requirements stemming from
research, development, test and similar activities.

Funds requested for Facility Planning and Design cover advance planning and design requirements for poten-
tial future projects, master planning, facilities studies, and engineering reports and studies.

The request for FY 1978 is $161,800,000, an increase of $43,710,000 over the amount appropriated for FY 1977.
Outlays are estimated to be $132,500,000 in FY 1978, an increase of $7,400,000 over the estimate for FY 1977.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED APPROPRIATION LANGUAGE

ConsTrUCTION OF FaciLiTiks

For construction, rehabilitation and modification of fucilities,
minor construction of new facilitiex and additions to existing facil-
itics, and for facility planning and desigu not otherwise provided, for
the National Aeronautics and Space Administration, and for the
acquisition or condemnation of real property, as authorized by law,
[$118,090,000] $161,800,000, tuo remain available for obligation
until September 30, [1979) 1980: Frovided, That, notwithstanding
the limitation on the availubility of funds appropriated under this
head by this appropriation act, when any aetivity has been initiated
by the incurrence of obligations therefor, the amount available for
such netivity shall remain available until expended, exeept that this
provision shatl not apply to the nmounts appropriated pursuant to
the authorization for rehabilitation and modification of facilities,
minor construction of new facilities and additions to existing facil-
ities, and facility planning and design. (42 U.8.C. 2461, et. seq.;
Departmeng of Housing and Urban Development—Independent Agon-
cies Appropriaion Act, 1977; additional authorizing legislation to be
propuosed.)
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CoNsTRUCTION OF FACILITIES

Program and Financing (in thousands of dollars)

tdentificatfon Code:
80-0107-0-1-999

Budget Plan
(amounts for construction of faciiities actiuns programed)

Costs and Obligations

1976 2ctyal TQ actual 1977 esh-n:‘at.-; 1978 estimate  *1976 actual

TQ actual 1977 estimate 1978 estimate

Program by activities:
Direct program:

1. Space flight .. .. 47,220 30 €95 65, 740 65,273 12, 444 56, 100 52, 500
2. Scientific investigations in space__ R 8120 6, 410 , 7 , 800 5, 800 6,900
3. Space applications. .. ....._... . .- L. 3,1 =2 .. 100 1,400
4. Space researct. and tecnnoloz% ............. Sl ... 890 L 257 56 400 400
§. Aeronautical research and technology . 4,635 84,950 38, 400 8,413 1,148 26, 900 32,000
7. Supporting activities. ... ...l ... 30,275 43, 645 48,150 35,442 9, 862 37, 500 49, 500
Total direct program edsts, funded____ ... ___________.._ 82,130 10, 750 118,090 161. 350 119, 147 25,310 126, 800 142,700
Reimbursable program:
7. Supporting activities (reimbursabie programcostsy____ ... __ 3,000 o il eeieels 2,918 282 200 ...
Total program costs, funded_ .. ______ ... .. ... 85, 130 10,750 118, 090 151, 800 122, 065 25, 582 127, 000 142,700
Change in selected resources (undelivered orders) ... ... Ll aiiiiecei mieiceieiin e —24,753 —4,072 18, 600 18.700
16.00 L AU 85,130 10,750 118, 090 161, 800 97,312 21,520 145, 600 161, 400
Financing:
11.00 Dffsetting collections from: Federal funds. . ____.____..._......__. =3,000 L. it eeemeeeen —3,000 ... e J .
21,00 Unobligated balance availabie, start of period: For completion of prior
period budget plans:
DT i iieeieeeei e ceaeiieiieme esmmmeceeas ameeeaceanas —116, 430 —104, 493 —93, 386 —65, 990
Reimbursable i iiiiin e iiiiiici eeiieieiec eeeiiciie e —400 -155 -4
24.00 Unobligated balance avail;
period budget plans:
Direet. ... ......... et s 104, 493 93, 386
Reimbursable. . _____ 155 114
378 .

25.00 Unobligated balance laps

40.00 Budget authorlty (eppropriation). ... ... ... . .. ___ 82,130 10, 750 118, 090 161, 800 82,130

118,0 161, 800

10,750
Relation of abigatians to outlays:
71.00  Obligations INCUITBA, MOt . . © e 94,312 21,520 145, 500 161, 400
72.00 Obligated balance, start of period. 108, 608 82,003 77,738 98,238
74.00 Obligated balance, end of period . _ ... ... .. . ... —~82,003 —77,738 —398, 238 —127,138
90. 00 UlaY S . . e e 120,917 25,785 125, 100 132, 500
1976 TQ 1977 1978
Note.—Reconciliation of budget ptan to obligations: wt. ect. ost. est.
Total budget plan_ ... 85,130 10,750 118, 0% 1861, 800
Deduct portion of budget plan to be obligated in subsequent periods 56, 759 9,317 28, 590 40, 400
Add obiigations of prior period budgetplans. __________ ... .. __ 68, 941 20. 087 56. 100 40, 000
Total obligations_ _____ . e 97,312 ?13;6 5:60—0 TSI_M;)

SUM
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

SUMMARY OF THE BUDGET PLAN BY LOCATION

Transition
Location FY 1976 Quarter FY 1977 FY 1978
(In Dollars)

Ames Research Center..........ovvvvvvninnne. 2,695,000 --- 4,490,000 ---
Hugh L. Dryden Flight Research Center....... --- --- 750,000 420,000
Goddard Space Flight Center..........cc00.0. - --- --- 3,100,000
Jet Propulsion Laboratory..........e.e.au.s. --- --- --- 2,830,000
Lyndon B. Johnson Space Center..........ceo. --- --- 2,200,000 2,540,000
John F. Kennedy Space Center.........c.oce.. --- --- 2,805,000 2,130,000
Langley Research Center......c.cvcuivveuenns 1,940,000 -—- 6,185,000 1,770,000
Lewis Research Center........c.eeeteececeronse --- --- 2,170,000 860,000
National Space Technology Laboratories,..... --- -— - 620,000
Large Aeronautical Facilities..........o.u.. --- --- 31,000,000 37,000,000
Various LOCACIiONS..eisessconssnonoscanooaons -—- -—- --- 1,750,000
Space Shuttle Facilities.......ccceevennns .o 47,220,000 -——- 30,695,000 65,740,000
Space Shuttle Payload Facilities............ --- --- 4,340,000 6,410,000
Rehabilitation and ModificationN...e.seeasans 16,000,000 7,000,000 17,875,000 18,900,000
Minor Construction......ce.eveeeerecoecennns 5,000,000 1,250,000 2,925,000 5,950,000
Facility Planning and Design................ 9,275,000 2,500,000 12,655,000 11,780,000

Total Plan....eeservrinnnsincocnonoinnona 82,130,000 10,750,000 118,090,000 161,800,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

Transition
FY 1976 Quarter FY 1977 FY 1978
(In Dollars)
SUMMARY OF THE BUDGET PLAN BY COGNIZANT OFFICE
Office of Space Flight...c.vir e iiiinnenannnns 47,220,000 --- 34,625,000 72,150,000
Office of Space Science.....ve.eeieieeennnesesensne --- --- 2,970,000 ---
Office of Applications.....veeeee i ninnnonnnnens --- --- --- 3,100,000
Office of Aeronautics and Space Technology........ . 4,635,000 --- 36,850,000 37,980,000
Office of Tracking and Data Acquisition............ --- --- 750,000 1,750,000
Office of Center OperationsS.....eeeiececeenesssesne -—- --- 9,440,000 10,190,000
NASA Comptroller...c.vieeieeneeeenennsoconsssnanans 30,275,000 10,750,000 33,455,000 36,630,000
Total Plam....eeeeeeeosesseosnenceesonsoasosnoennns 82,130,000 10,750,000 118,090,000 161,800,000
SUMMARY OF THE BUDGET PLAN BY SUBFUNCTION
Code
No. Title
253 Space Flight...uieeeii i iieeenererennansnanans 47,220,000 --- 30,695,000 65,740,000
254 Space Science, Applications and Technology.... -——— --- 8,800,000 9,510,000
255 Supporting Space ActivitieS...c.eieeeeecnannn 30,275,000 10,750,000 43,645,000 48,150,000
(250) Subtotal, General Science, Space
and Technology..viueeiereenneerneeensonssnns 77,495,000 10,750,000 83,140,000 123,400,000
405 Air Transportation........eeieererennunnnenons 4,635,000 --- 34,950,000 38,400,000
o o 5 82,130,000 10,750,000 118,090,000 161,800,000
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Cogrizant
Office
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Subfunction
Code

|

254
405

255
405

405
255

254

255
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SPACE ADMINISTRATION

ACILITIES

FISCAL YEAR 1978 ESTIMATES

BUDGET PLAN BY LOCATION AND

Installation and Project

Ames Research Center

Modification for high enthalpy entry facility..... --- ---

Modification of flight simulator for

advanced aircraft..... e te i
Construction of supply support facility.
Modification of 11 by ll-foot transonic

wind tunnel............ BN . e

Hugh L. Dryden Flight Research Center

Construction of central hydraulic system..

Construction of addition to flight
control facility...... cereeeeeas oo

Goddard Space Flight Center

Construction of additional technical
procecssing facilities..........uovu...

Jet Propulsion Laboratory

Modifications to various buildings for
seismic protection........ccivnevocann

PROJECT
Transition Page
FY 1976 Quarter FY 1977 FY 1978 No.
(In Thousands of Dollars)

2,695 o= 4,490 oo
1,220 -—
e . --- -—- 1,730 -—
.......... --- --- 1,540 -
..... - 2,695 -—- -——- ---
——— - 750 420

e -—- --- --- 420 CF 1-1
e ee e -—- --- 750 ---
- - -— 3,100

......... . --- -—- --- 3,100 CF 2-1
-—— -—- --- 2,830

...... ceen - -—- -—- 2,830 CF 3-1
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Cogni.zant
Office

Cntr Ops

SS

Cntr Ops
SF

Cntr Ops
AST
AST

Cntr Ops
Cntr Ops

AST

Cntr Ops
AST

AST

C

Subfunction
ode

255

254

255
254

255
405
405

255
255

405

255
254

Transition Page
Installation and Project FY 1976 Quarter FY 1977 Fy 1978 No.
(In Thousands of Dollars)

Lyndon B. Johnson Space Center -—- -—- 2,200 2,540
Modification of chillers in central heating

and cooling plant......... e ienaa e .. --- --- -—- 2,540 CF 4-1
Construction of addition to lunar

sample curatorial facility........... e . - --- 2,200 -~-
John F. Kennedy Space Center --- --- 2,805 2,130
Modifications for utility control system.......... -——- -—- 2,445 2,130 CF 5-1
Construction of airlock to spin test facility..... - -——- 360 ---
Langley Research Center 1,940 --- 6,185 1,770
Rehabilitation of main heating plant............ .. -—- -——- -——- 790 CF 6-1
Rehabilitation of unitary plan wind tunnel........ - - - 980 CF 6-6
Construction of addition for aeroelastic

model laboratory............. ettt cecr s . - -—- 730 -—-
Construction of data reduction center annex...... . --- -—— 2,970 ---
Construction of refuse-fired steam

generating facility.......ciiiiieivineinnnnnns - -—- 2,485 -———
Addition for composite model and

metal finishing ShopPS....ccvii i tennneanss 1,940 -—- --- -—-
fewis Research Center -—- ~-—- 2,170 860
Modification of central chilled water system...... --- --- --- 860 CF 7-1
Modification of refrigeration system,

electric propulsion laboratory....... et e eeaene -—- -—- 680 -—-
Rehabilitation of combustion air drying

system, engine research building................ - -— 1,490 -—-

SUM 7



gnizant
Office

'Co

Cntr Ops

AST

TDA

SF
SF

SF
SF

SF

SF

Subfunction
Code

405

405

255

253
253

253
253

253

253

Installation and Project

National Space Technology Laboratories

Modifications for utility control system...

Large Aeronautical Facilities as Follows:

Construction of national transonic

facility (LaRC)...... etessscssscacaseseans

Modification of 40- by 80-foot subsonic

wind tunnel (ARC)....... ceecsesescseorsresesnnns

Various Locations

Rehabilitation and modification of 64-meter

antenna COmMPONENtS.cceecesescsssssscsossscsss

Space Shuttle Facilities at Various
locations as Follows:

Modifications to launch complex 39 (KSC)....

Modifications for solid rocket booster

processing facilities (KSC)..... cessacscns
Rehabilitation of barge channels (KSC)......

Modifications for crew training

facilities (JSC).vinewu.. ceeesstessesans . o

Modification of manufacturing and final
assembly facilities for external

tanks, (MAF)..eeeeerocenocnsacnes cevsoseas

Rehabilitation and modification of shuttle

facilities, at various locationS.e.eeieeeecs.

FY 1976

Transition
Quarter

FYy 1977

Page
Fy 1978 No.

(In Thousands of Dollars)

——- 620
- 620 CF 8-1
31,000 37,000
25,000 23,500 CF 9-3
6,000 13,500 CF 9-17
— 1,750
-—-- 1,750 CF 10-1
30,695 65,740
12,855 40,700 CF 11-4
8,700 1,730 ¢F 11-15
--- 2,090 ¢cr 11-21
--- 860 CF 11-26
1,930 18,610 CF 11-33
1,760 1,750 CF 11-43

SUM 8



Cognizant
Office

wn
5]

SF

SF

SF

SF

SF

SF

SF

SS

COMPT

Subfurnction
Ccce

|

253

253

253

253

255

Installation and Project

Construction of orbiter processing
Construction of shuttle/carrier aircraft

mating facilities (FRC, Palmdale, Calif.,

ANd KSC)uuuirueeeoooenenenososansassssanstannanae
Modifications for hypergolic checkout and

refurbishment facilities (KSC).uiveveeessoenooces
Modifications for launch equipment test

facilities (KSC).iueeieieensnosoanoocsonseocanonnae
Construction of orbiter approach and landing

test facilities (FRC, Calif. and Palmdale,

0 ) I A .
Modification of the vibration and acoustic

test facility (JSC)eeeverscesccocerococonsnoanas
Modifications for solid rocket booster

component manufacturing and assembly

facilities (location to be designated)..........

Space Shuttle Payload Facilities at
Various Locations as Follows:

Modifications and addition for shuttle payload

vertical processing (KSC)ue.ve.o.... et
Modifications to operations and checkout

building for spacelab (KSC)..iiueveworeonnaaanens
Modifications and addition for shuttle

payload development (GSFC)uiuwiiervenrernnenerons .

Rehabilitation and Modification of
Facilities at Various Locations, Not
in Excess of $500,000 Per Project......cecueenns

FY 1976

Transition
Quarter

Page

FY 1977 FY 1978 _No.

(In thousands

8,160

3,890
6,940

1,960

1,680

2,410

3,000

7,000

of Dollars)

3,750

1,700

17,875

6,410 CF 12-1

18,900 CF 13-1

SUM 9
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oo W o
%S v Transition Page
o % Installation and Project FY 1976 Quarter FY 1977 Fy 1978 _No.
(In Thousands of Dollars)
COMPT 255 Minor Constructicn cof New Facilities and
Additions to Existing Facilities at Various
Locations, Not in Excess of $250,000 Per
Project....... et e tee e cee e taeaa e creeeaeee 5,000 1,250 2,925% 5,950 cF 14-1
COMPT 255 Facility Planning and DesSigle.ee.eeeereennnnneen. e 9,275 2,500 12,655 11,780 cF 15-1
TOTAL PIAN...... e et esecsessterseneraann . 82,130 10,750 118,090 161,800

* 1In FY 1977 the Minor Construction Program totaled $5,125,000. Within the amount authorized by PL 94-307

and subsequently permitted by Appropriation Conference Report No. 94-1362, dated July 22, 1976, $2,200,000
of the $5,125,000 was redirected to the Lunar Sample Curatorial Facility at the Johnson Space Center.
Priority minor construction work resulting from this redirection has been incorporated in the FY 1978

request,

SUM 10



LOCATION OF NASA MAJOR AND COMPONENT INSTALLATIONS

AMES RESEARCH

LEWIS RESEARCH CENTER (LeRC)

GODDARD SPACE
FLIGHT CENTER (GSFC)

WALLOPS FLIGHT CENTER
(WFC)

NASA HEADQUARTERS, D.C.

LANGLEY
RESEARCH CENTER (LaRC)

KENNEDY SPACE CENTER (KSC)

MARSHALL SPACE
FLIGHT CENTER (MSFC)

NATIONAL SPACE TECHNOLOGY
LABORATORIES (NSTL)

Plum Brook
CENTER (ARC) Operations Division
Western Test (PBOD/LeRC)
Ronge. C?g:ferotions l\uf\ \ Mon
Division WASH, ons oAk vT
(WTROD/KSC) : MINN.
ORE- OANG S.DAK. wisc ‘;o Y
§ . 1 Sy
NASA RESIDENT T o o {5
PROCUREMENT OFFICE- NEV. m e g N
JPL cac) UTAK] coro. KAN wo. ~ oy 2fua.
N.C.
JET PROPULSION amiz. |, LTSS P Ml v
LABORATORY (JPL) - 1<l ca
(CONTRACTOR rexas W ERT:
OPERATED) o
¢
b 4
DRYDEN FLIGHT JOHNSON
RESEARCH CENTER (DFRC) SPACE
CENTER
(4sC)
WHITE SANDS
SLIDELL
TEST FACILITY COMPUTER
(WSTF/JSC) o
’ COMPLEX MICHOUD
(SCC/MSFC) ASSEMBLY
FACILITY
(MAF/MSFC)

1 t_ABBREVIATION OF PARENT INSTALLATION
L si71e AsBREVIATION

SUM 11



Reporting Inatallation

Ames Research Center
ARC - Moffert Fleld, CA..
Various Locations ‘a)...

Flight Research Center
FRC - Edwards AFB, CA.
Varioua Locations (a}.

Goddard Space Flight Center
GSFC - Greenbelr, MD....
Tracking Stations (Networks)
Various Locations (a)

Jet Propulsion Laboratory..
JPL - Pasadena, CA
Deep Space Network

Langley Research Center..
LaRC - Hampton, VA
Various Locations (a)

Levis Research Center
LeRC - Cleveland, OH
Plum Brook Operatioms Division

PBOD - Sanduaky, OH.........
Various Locations {(a).............

Johnson Space Center.. ........ A
JSC - Houston, TX................
White Sands Teat Facility

WSTF-Las Cruces, NM............
Various Locations {(a)............

Kennedy Space Center...... P
KSC - Cape Canaveral, FL.........
Western Test Range Operations

WTROD - Lompoc, CA..............
Varfous Locations (8)}.............

Marshall Space Flight Center........
MSFC - Huntaville, AL.............
Michoud Assembly Fac{ltry

MAF - New Orleans. LA...........
Slidell Computer Complex

SCC - Slidell,
Various Locations (a)

Nstional Space Technology
Laboratories
NSTL -

Bay St. Louis, MS..........

Wallops Flight Center .
WFC - Wallops Ialand, VA.
Various Locations (a)....

MASA Headquarters..
Washington, DC...
Various Locations (a)..........

[N

Leasenoid

1 Tt lant bixed Assers rand
Land B Liings ¢otacilizies Improvements iotal Equipment in Progress total

2,028 Clgm, e 7,282 -- 209,058 115,308 12,826 317,192
792 19K, Ban 7,282 209,058 111,827 12,826 333,711
. . 1,481 3,481

- 0,401 286 - 13,687 61,437 2,543 17,607
10,401 7,286 13,687 $7.827 2,543 76057
- -- -- 3,610 3,610
161 47,108 58,90~ . 157" 484,554 15,865 558 266
1, 308 %0, 786 16,161 G, 33 07,207 10,879 112,482
153 16,321 42,700 59,465 261,150 4,986 325,601
1 4s ah 20,137 20,183
1,067 79,370 66,56k 530 147,814 217,765 21,069 386,647
1,067 67,797 =175 S 77,327 127,704 21,069 226,196
11,573 e, nT2 1S 70, wn 90,061 160,451
162 132,410 155,451 inw,a23 145,903 57,914 492,240
56 117,406 155,375 FEFICEY] 131,321 $7,914 462,172
6 15,404 7h 15,456 14,582 30,068
3,662 213,168 74,983 139 291,952 118,564 6,420 416,916
HD 128,451 56,135 139 155,041 89,035 6,420 780,496
3,346 84,717 18,848 10n,911 13,097 120,008
16,412 16,412
9,047 191,551 58,946 U 409,576 35,733 705,009
5,477 156,797 33,667 63 330,488 17,047 543,539
8,773 20,289 29,062 29,062
3,570 25,981 5,030 51 34,63 79,088 18,686 132,408
71,35 297,983 336,938 704,266 773,035 60,057 1,537,358
D 297,983 336,938 704,266 767,122 59,709 1,531,097
5,039 348 5,387
874 874
7,587 198,136 111,506 - 317,223 427,131 15,430 759,784
120,132 56,660 176,792 273,147 15,081 465,020
7,522 66,102 27,513 101,137 31,579 132,716
65 4,612 973 5,650 19,204 24,854
7,290 26,354 33,664 103,201 9 137,194
18,074 ha 869 187,28 470,222 47,304 317,526
18,074 64,865 187,283 270,222 W7, 304 317,526
1,217 23,5717 S1,0713 15 927 55,9198 i S9R 138 aan
1,277 23,577 51,073 75,927 54,409 3,598 133,93
1,506 1,506
- - 11,592 11,592
: B 3,732 3,732
7,860 7,860
AAQ BAY L, 2V7, 807 A hdV, 004 47 136,148 4,800,004 L3l ,402 2,832,903

(a) Includes Capital Type Property ln possession of Contractora at Varlious Locationa.

SUM 12



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1978 ESTIMATES

SUMMARY

HUGH L. DRYDEN FLIGHT RESEARCH CENTER

Amount Page No.
Office of Center Operations:
Construction of central hydraulic system............... ettt eee. 420,000 CF 1-1

CF 1



HUGH L. DRYDEN FLIGHT RESEARCH CENTER
FISCAL YEAR 1978 LSTIMATLS

CONSTRUCTION OF CENTRAL HYDRAULIC SYSTEM
A D

SCALE
e
e T Figure 1



CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMALES

PROJECT TITLE: Construction of Central Hydraulic System

INSTALTATION: Hugh L. Dryden Flight Research Center

FY 1978 CoF ESTIMATE: $420,000

LOCATION OF PROJECT: Edwards, Kern County, California

COGNIZANT HEADQUARTERS OFFICE: Office of Center Operations

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding........ cereceenan cere s 22,800 -—-- 22,800
Other affiliated funding.....vviieeioereecnnss . --- -——- -——
Total........... ettt e e it iet et .o 22,800 -=- 22,800

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to provide for the construction and installation of a central hydraulic
system for the main aircraft hangar, Building 4802, at the Dryden Flight Research Center (DFRC) for use
during ground testing and maintenance of research and support aircraft at the Center. The project location
is shown in Figure 1. The proposed system will replace the aging portable hydraulic units now being used.
The portable units have limited capacity and are becoming subject to increasing risks while in use. The new
central system will have increased capability and will eliminate noise and other hazards associated with the
use of portable units. It will also provide increased reliability and flexibility, and will require minimum
maintenance.
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PROJECT JUSTIFICATION:

The NASA Dryden rFiight Research Center presently operates about sixteen aircraft in conducting its fiight
research activities. This group of aircraft includes high speed aircraft such as the YF-12, F-15, F-104, also
conventional and jet powered aircraft. 1In the future, it is anticipated that newer high performance and other
research aircraft will be assigned to DFRC (e.g. F-16, F-17, X-24C, etc.).

Almost all of the aircraft now at DFRC have one or more independent hydraulic systems that are used to pro-
vide power for landing gear, flaps, dual flight control systems, speed brakes, and/or wing sweep. As newer
and more advanced aircraft are developed, the reliance on and requirements of the aircraft hydraulic systems
will increase. For example, while both the F-8 and the F-111 have 3000 psi systems, the F-8 requires hydrau-
lic fluid flow rates of 10-12 gallons per minute (GPM) and the F-111, a later aircraft, requires hydraulic
fluid flow rates of 30-40 GPM. It is expected that newer high performance aircraft may require even higher
pressures and flow rates for their flight control systems.

To properly maintain and prepare these "hydraulically operated'" aircraft for flight requires a source of
hydraulic power on the ground to activate these aircraft systems so that the necessary checks, calibrations,
adjustments and, if needed, trouble-shooting can be accomplished. Some of these operations involve hydraulic
power for all systems to be applied eight hours a day for several days before the aircraft can be released for
test or other flight.

At the present time, this ground hydraulic power is being provided by 14 heavy and portable hydraulic test
units. However, the portable units are rapidly becoming inadequate to meet the present requirements, without
consideration for future needs. Of the fourteen portable units now in use, seven were manufactured in 1955,
four in 1957, and three in 1960. Because of the age of these units, replacement parts are no longer in stock
and it has become necessary within the last year to '"cannibalize'" three other units to keep the remaining
units in operation. The decreasing reliability and increasing maintenance requirements of these portable
units are of major concern. They are also extremely noisy, expecially when operated inside a hangar. The
noise, which exceeds the acceptable 85db level, is such that it interferes with normal speech communications
in the hangar. To reduce the noise level, some of the continuous duty units have been enclosed in air con-
ditioned ''sheds' which occupy limited hangar floor space. In addition, only four of these portable units are
now capable of exceeding a flow rate of 16 GPM and these four are limited to a maximum rate of 30 GPM, which
is insufficient to satisfy the demand of the F-15 and the F-111, Six of the present portable units have
maximum outputs of only 10 GPM.

To continue to provide the necessary ground hydraulic power support for the current and future flight
activities at DFRC, the portable hydraulic test units must be replaced and the total system capability up-
graded to meet present as well as anticipated demands of the newer research aircraft. To accomplish this in
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the most effective manner, NASA has determined that the installation of a central hydraulic system for the
main aircraft hangar, Building 480Z. will provide the best answer. ‘I'he central svstem will have advantages
not readily available with replacement of the portable units now being used.

Aircraft currently hangared in Building 4802 include five F-104's (with two 3000 psi-20 GPM systems each), one
F-111 (with two 3000 psi 30-40 GPM systems), one T-37 (with one 1500 psi-10 GPM system), and one T-38 (with
two 3000 psi-10 GPM systems). In the near future a Jet Star and two F-15's (with three 3000 psi-36 GPM
ceystems) will also be bangared there, agc will any new acquisitions such as the F-16 or F-17. TInstallation
of a central hydraulic system for Building 4802 for these research and support aircraft will climinate the
need for single or dual portable hydraulic units. Some of these units would have to be designed especially
for a particular aircraft and would require electrical power that exceeds the present capacity of the wiring
in the hangar. 1In addition, the central system will provide a relatively '"noise-free'" working environment
in the hangar. It will not require additional hangar floor space, nor will it generate heat in the hangar
area. It will provide sufficient outlets in the hangar with the proper pressures and flow rates for present
aircraft and still allow for long-term growth and flexibility potential at minimum cost. Such a system will
permit the operation of only the pumps needed to satisfy the demand, regardless of the number of aircraft
systems being used. In addition, it will require a minimum of maintenance while providing a high degree of
reliability.

PROJECT DESCRIPTION:

The centralized hydraulic system will consist of four modular pump units, a 600 gallon (2.3 kiloliters)
hydraulic fluid central reservoir, a hydraulic fluid distribution piping system, nine single-control consoles
and two dual-control consoles located in the main aircraft hangar, Building 4802. An electrical logic circut
to automatically control the pump units will also be provided. The pump units and reservoir will be housed
in a soundproof enclosure 20 x 60 feet (6.1 x 18.3 meter) that will be constructed adjacent to Substation No.
1 between Buildings 4801 and 4802. This new enclosure will be designed to control the noise in the surround-
ing area. The hydraulic fluid distribution piping system will be routed in a concrete trench from the en-
closure to the south wall of Building 4800 and then to Building 4802. The proposed hydraulic plan layout is
shown in Figures 2 and 3.

The centralized hydraulic system will have the capacity and capability of supplying hydraulic fluid from
a central reservoir at a maximum flow rate of 200 GPM at 3000 psi to the main hangar through distribution
lines running from the reservoir to the single and dual control consoles. The aircraft's hydraulic system
will be connected to the control console with a high pressure hydraulic hose. The system will be designed
to provide for future growth and have flexibility of adding additional pump units and/or extending the dis-
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PROJECT COST ESTIMATE:

Unit' of Unit Total

Measure Quantity Cost Cost

Land Acquisition...... . et ce e s -—- -—— --- ---
Construction. .. .. ... ittt it e 157,500
ERAE A

Soundproof enclosure............ ettt SF 1,200 41.67 50,000
Concrete slab and trench..e.eveveeniiian.n. ceeee LS -—- --- 6,700
Hydraulic piping.............. e crieenes LS --- -—= 77,000
Electrical........ ' eeoannns cecsescinanosas LS -—- -— 23,800
Equipment.......... criecerneiaas cerean s .. 262,500
Hydraulic pump unitS....sc..... Ceieerrea e oo EA 4 35,500 142,000
Hydraulic reservoir...... et eritsanennn cesesaesas LS -—- --- 16,100
Cooling tower.......... Ceeesetenaneen cesesassans EA 1 14,200 14,200
Single-control consoleS.iisieeeceeeosceesacancncense EA 9 7,000 63,000
Dual-control consolesS..v.eeeecvnennns Cecesiesans EA 2 13,600 27,200
Fallout Shelter (not feasible) -— - - ---
oY of- 1 A et et e C e et e e ectiet st et taet et ant et aatasannaans 420,000

LIST OF REIATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Hydraulic Plan Layout
Figure 3 - Central Hydraulic System Schematic

OTHER EQUIPMENT SUMMARY:

There are no additional known collateral or noncollateral equipment requirements to make this system
operational.
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FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

There are no eceen future funding requirements necessary to complete this work in Han
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ar Building 4802,

for £ u
However, this system may later be expanded in Hangar Building 4801 as the remaining portable hydraulic units
used become inoperable.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1978 ESTIMATES
SUMMARY

GODDARD SPACE FLIGHT CENTER

Amount Page No.
Office of Applications:
Construction of additional technical processing facilities........eeeenn., 3,100,000 CF 2-1
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GODDARD SPACE FLIGHT CENTER
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FISCAL YEAR 1978 ESTIMATES

PROJECT TITLE: Construction of Additional Technical Processing Facilities

INSTALLATION: Goddard Space Flight Center

FY 1978 CoF ESTIMATE: $3,100,000

LOCATION OF PROJECT: Greenbelt, Prince George's County, Maryland

COGNIZANT HEADQUARTERS OFFICE: Office of Applications

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding............ e ceriaes 210,000 --- 210,000
Other affiliated funding...........c0ivveuue..n. . --= 10,766,900 10,766,900
Total......... Gt e ee e e e N 210,000 10,766,900 10,976,900

SUMMARY PURPOSE AND SCOPE:

This project provides for the construction of an addition to the Development Operations Building, Building
16, and the modification of existing facilities at the Goddard Space Flight Center (GSFC) to satisfy the
operations control and data processing requirements for the Landsat-D program.

The objective of the Landsat-D program is to continue the exploration of advanced research and develop-
ment techniques for satellite-based earth resources remote sensing systems with the experimental thematic
mapper (TM). The following functions require that additional space be made available to accommodate the
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irements: an Operations Control Center of approximately 6,000 net sq. ft. (558 sq. m) to house

nand 4
LlilviCcaoeww + - r vphte St oibiie LIS r J el s
the satellite command, control, and equipment operating in conjunction with the existing mission operating
computing facility; a Data Management Unit of approximately 5,000 net sq. ft. (460 sq. m) and a Data Input

both eysteme will isolate the TM data and send if
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to the Central Data Processing Facility of approximately 10,000 net sq. ft. (920 sq. m) where it will be
processed; the Product Generation and Distribution Facility of approximately 6,000 net sq. ft. (558 sq. m}
where the high density tapes, computer compatible tape and latent film will be generated and produced. The de-
velopment of the T™ film masters will take place in multipurpose photographic laboratories which already exist.

m)
m), °cth eysteme will 1s0late

The necessary facilities for the Landsat-D Operations Control Center and the Product Generation and Distri-
bution Facility will be obtained by the modification of suitable areas in the Instrument Construction and
Installation Laboratory, Building 5 and/or the Launch Phase Simulator, Building 15. The Data Management
Unit, Data Input Subsystem, and Central Data Processing Facility will be housed in a 30,000 gross sq. ft.
(2,788 sq. m) addition to the Development Operations Building, Building 16. The equipment in these facili-
ties will edit, preprocess, and produce data products which will be distributed to the users by the Earth
Resources Operational System (EROS) Data Center/Department of Interior (DOI). The Landsat-D program will
provide the opportunity for the user community to test, under realistic conditions, a total information
system by bringing the satellite sensed earth resources data to the users in a timely fashion. This project
is the minimum level of effort necessary to provide the user community with a total information system
for the processing and program operating requirements of the Landsat-D program.

PROJECT JUSTIFICATION:

The Landsat-D program will provide advanced research and development of the use of remotely-sensed data
in applications relating to the management of the earth's resources. The major objective of the Landsat-D
program is to continue the exploration of advanced research and development techniques for satellite-based
earth resources remote sensing systems with the experimental TM.

The Landsat-D program will focus on the test of the TM instrument's capabilities and an improved ground
data handling system. The TM offers higher resolving power and additional spectral coverage and promises
to cpen up a significant number of uses as well as to enhance many current uses for Landsat data. The
improvements in data quality will enhance the utility of remotely sensed satellite data for mineral and
petroleum exploration, expand the application of crop inventory techniques to world-wide small field
agriculture areas, and significantly increase the number and precision of land inventory applications in
the United States.

The Landsat-D program will also provide the opportunity for the user community (other Government agencies,
s 1l . Lo . e . . . .o . T s I L. L e D mea mm AT L abt A AAnAd RS A A
industry, and the scientific commnuni Ly) to experiment with the TM data and to test, under realistic conditions,
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GSFC's operations control and data processing responsibilities for Landsat-D include mission command

and control, operational support computing, pre-data processing, instrument performance evaluation, product
generation and distribution, mission utilization, and direct readout.

The planned Landsat-D launch is scheduled in the first quarter of calendar year 1981l. This project must
be completed by July 1980 to meet this planned launch date in order to provide for operational readiness

and checkout of the various Landsat-D systems.

PROJECT DESCRIPTION:

This project proposes the construction of a 30,000 gross sq. ft. (2,788 sq. m) structural steel and
industrial siding addition to the Development Operations Building, Building 16. Raised flooring and
utilities will be provided for computers necessary to accommodate the processing of the incoming data for
the Data Management Unit, Data Input Subsystem, and a Control Data Processing Facility. The modifications
in Buildings 5 and/or 15 include the associated moves necessary to provide for the increased space require-
ments. Modifications to these buildings will require approximately 6,000 net sq. ft. (558 sq. m) of space
to satisfy a requirement for an Operations Control Center, These modifications include the necessary
raised flooring and utilities to support computer operations, Lastly, approximately 6,000 net sq, ft,

(558 sq. m) of space will be modified in these buildings to allow for a Product Generation and Distribution
Facility., This work includes the necessary modifications to handle the processing of the high density tape,
computer compatible tape and latent film.

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost

Land Acquisition.......coviiiiiiinieeniononnanns . -—- --- --- ~--
Construction....... e rerens et e e e --- --- --- 3,100,000
Site work and utilities,........ e ves --- - -~ 250,000
Building 16. ..., iienniiniinnns . LS -—- --- (155,000)
Duct bank..... Ceeeees ettt e LF 900 105.55 (95,000)
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Unit of Unit Total

Measure Quantity Cost Cost

Building 16 Addition....... e ceiercacnns -—- -—- ~-- 2,160,000
Architectural/structural,.......c.cvvrruunn. SF 30,000 32.00 (960,000)
Mechanical........civrii i, SF 30,000 21.30 (639,000)
Electrical......ccvveennn.. b etee e, SF 30,000 18.70 (561,000)
Building 5/15 (Modification)..........e..... .o --- --- --- 690,000
Architectural/structural.......... reaeeene SF 12,000 15.00 (180,000)
Mechanical..v.eeiveeeeenoeonnns et ieeeenas . SF 12,000 11.40 (137,000)
Electrical...... Cee et acee et es i acaa e SF 12,000 8.25 (99,000)
Relocation modificationSe.ee e veeeeeeennenns . LS - -—- (274 ,000)
Equipment,.......... et et s . --- -—- --- -
Fallout Shelter (not feasible)............ tecereaa - --- --- -=-
Total............ P e e et e . 3,100,000

LIST OF RELATED GRAPHICS:

Location Plan

OTHER EQUIPMENT SUMMARY:

The cost of additional noncollateral equipment required to complete this project is approximately
$27,000,000.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

For presently planned usage, there are no currently foreseen future funding requirements necessary to
complete this project. This project, however, is the minimum effort necessary to sustain a program of
this size and character. Therefore, if future expansion and increased capability is necessary, increased
funding will be required,
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

- PR e N

FISCAL YEAR 1978 ESTIMATES

SUMMARY

JET PROPULSION LABORATORY

Amount Page No.
Office of Center Operations:
Modifications to various buildings for seismic protection...... ceeeas ve... 2,830,000 CF 3-1
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

INSTALLATION: Jet Propulsion Laboratory

FY 1978 ESTIMATE: $2,830,000

LOCATION OF PROJECT: Pasadena, Los Angeles County, California

COGNIZANT HEADQUARTERS OFFICE: Office of Center Operations

FY 1977 AND PRIOR YFARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding........ e - 265,000 126,000 391,000
Other affiliated funding........ N --- 250,000 250,000
Total,.......... et e eea 265,000 376,000 641,000

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to provide structural strengthening of those facilities at the Pasadena
site which are most susceptible to collapse and potential loss of life in the event of a major earthquake.
The seismic hazard at the JPL site is greater than the average hazard for the Los Angeles basin. This is
due to the fact that the site is on the active fault system of the San Gabriel Fault =zone, and that the
site lies within 25 miles of the San Andreas Fault, A JPL Seismic Safety Plan has becn developed on the
basis of a ten percent probability in 50 years for an earthquake occurring in the San Gabriel Fault zone
which would produce a ground shaking that corresponds to a 40 percent of gravity ground acceleration
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for 10 to 15 seconds duration, and a 50 percent probablity in 50
1

the San Andreas Pgu1r with a 20 percent of ornv1rv ornnnﬂ acce

years of a major earthquake occurring at
ratio

aration for an extended period of time at
the site. The evaluatlon of the investigation conducted in the development of the Seismic Safety Plan has
shown conclusively that the earthquake resistance of some JPL facilities should be upgraded. The modification
of the eleven buildings included in this project are considered critical because of their more serious
structural deficiencies and their use by a large number of occupants which relates to a probable loss of life

if the facilities were subjected to earthquakes defined above. This initial phase of the effort is limited to
that work which can be annnmn11c1-nr1 during fisgcal vear 1078 Additional gtudieg will be made r1u1"1n0 thie
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year to determine what modlflcatlons will be required in the remaining facilities, The modlflcatlon effort
will include reinforcement by adding new shear walls, '"guniting' existing walls for greater stiffness, improv-
ing bolted connections and the addition of masonry anchors to "tie" roofs and floors to the masonry walls.
Other devices will be utilized to better "tie" the buildings together to prevent collapse during intense
shaking and provision of automatic shut-offs for utility lines. The modifications envisioned by this project
are intended to minimize loss of life due to a major earthquake but not necessarily to insure the survival of
any individual buildings involved. The facilities to be modified by this project are therefore major build-
ings, with a cumulative replacement cost of approximately $48.0 million, for which there is planned utiliza-
tion throughout the 1980's.

PROJECT JUSTIFICATION:

The JPL site is located in rugged topography at the base of the San Gabriel Mountains. The entire northern
portion of the site is steep and mountainous. The lower portion of the site is an alluvial fan, composed
mainly of decomposed granite, with slopes of 14 percent. After the 1971 San Fernando Earthquake, geologic
investigations located a thrust-type fault running east and west across the northern end of the Laboratory.
This fault, identified as the JPL Bridge Fault, has been related to the general fault zone that produced the
San Fernando Earthquake and is considered to be potentially active.

Site Plan A shows a geological fault map of the Los Angeles Basin and the location of JPL relative to the
San Gabriel Fault zone. Site Plan B shows the '"Bridge Fault' trace through the laboratory.

The site is so situated that it is likely that an earthquake generating very strong ground shaking will
be experienced at JPL. The protection of human life is of prime importance. Consequently, this project
proposes to upgrade the facilities most likely to experience collapse during a major earthquake, but only
to the extent deemed essential to protect life. JPL buildings have been designed over the past 35 years
to building code requirements in effect at the time of comstruction and are now found to be inadequate for
the earthquake risk at JPL. The codes that were used for design were those generally adopted by cities or
counties, and design procedures were based on accepted practice., Codes did not, however, provide an upper
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bound criterion for design; they were considered a minimum requirement. In ensuing years, experience has
indicated that what has been thought €o be a "sale” design is now questionable. ‘this is due mainly to the
process of "learning" from earthquakes as they occur. A significant experience milestone was the San
Fernando Earthquake of 1971. 1In the past five years, observations analyses, experiments, and extensive
investigations have provided new insight into earthquake resistant design. It is imperative that all the
important structures at JPL be strengthened, as required, to ensure that they will not collapse and safe
exit from all areas is insured, in the event of ground shaking approximately twice as intense as was
experienced at JPL during the San Fernando earthquake (40 percent-g peak ground acceleration). The prob-
ability of an earthquake of this magnitude has been estimated at approximately ten percent in 50 years.
Another source of seismic hazard at JPL is the San Andreas Fault. Studies show that there is a rather
high probability for the occurrence of a large earthquake on the San Andreas Fault to the northeast of JPL,
estimated at 50 percent probability during the next 50 years. The taller buildings at JPL would then
experience vibrations almost as strong as from a close earthquake.

JPL had initiated studies, soon after the 1971 San Fernando earthquake, based on immediate priorities.
As a result, they have investigated over the past several years seismic hazard and the earthquake-resistant
characteristics of a significant number of structures. In summary, these investigations consisted of (1)
local and regional geology and seismicity, (2) foundation materials, (3) earthquake probabilities and the
nature of resulting ground shaking, (4) determination of seismic design criteria, (5) design check of sev-
eral buildings under the provisions of new codes, (6) dynamic analyses of several buildings, (7) identifica-
tion of unsafe structures or structural elements, (8) estimated cost of upgrading structures, and (9) estimated
cost of replacement of structures., These investigations have been used to develop the JPL Seismic Safety
Plan.

PROJECT DESCRIPTION:

This is the first phase to modify the most critical facilities necessary to protect human life. 1In order
to accomplish this, consideration must be given to both nonstructural and structural components. Nonstruc-
tural systems or components normally relate to architectural, electrical and mechanical designs. Failure
of nonstructural elements can affect life safety in two ways: (1) failure of their connections or anchorage
to the main structure or (2) failure of their structural support, allowing components to fall. The modifica-
tions necessary to prevent these failures are strengthening of elevator systems by providing hoistway bracing,
addition of battery fire alarm and light systems in the event electrical power is terminated, strengthening
of stairways to allow for vacating buildings, the tie down of the heating, ventilating and air conditioning
equipment to withstand ground shaking, automatic shut-off valves on the water and natural gas line in the event
of failure or collapse.
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The proposed structural modifications will prevent the collapse of walls and floors. These include adding

ceilings and partitions, adding stiffness to building columns, and the addition of masonry anchors to tie
roofs and floors to masonry walls., A typical example of the type of work to be done may be conveyed by a
brief review of the specifics with respect to the Engineering and Mechanics Building, Building 157. Seismic
investigations reveal that the lateral resistance of this building is inadequate. If a major earthquake

were to occur, the walls could possibly fail with the eventual collapse of the floors and roof. In order

to remedy this, additionmal walls designed to withstand the heavier lateral load will be constructed. This five
floor building is constructed in such a way that the second floor and all upper floors through the top floor over-
hang the first floor, thus creating the possibility of overturning during a major earthquake. Column supports,
as well as pile footings and caps will be added to alleviate this hazard. In addition, all mechanical and
electrical equipment will be tied down as well as the utility lines made flexible so as to better withstand
the vibration. Lastly, the elevator system will be strengthened to prevent bending of the guide rails and
collapse of the counterweight.

The following facilities will be modified:

Building Average Number
No. Building Title of Occupants
144 Environmental Laboratory........... e eieseaee et . 40
157 The Engineering and Mechanics Building.............. Che e .o 120
158 Material Research Process LabOratory.e.scie.veeeeanooessococnocscsas 85
167 Cafeteria........... Ceeie e e re e cietiacsrseiscen e aas 600
168 Space Sciences Instrument System Laboratory.........ccvo.eceeecniencens 145
169 Surveyor Project Office........ e et et e e 150
183 Physical Science LaboratOry....veeeur e eeroenreeruonsanssnneneas . 330
198 Guidance Laboratory............... ettt e, .o 240
200 Plant Engineering Services,........civiiiiieien i inenaeeononnnn . 155
230 Space Tlight Operations Facility.............. e, e . 260
238 Telecommunications Laboratory............ e e .. 365

1o ) o cee s N 2,490
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PROJECT COST ESTIMATE:

TTe
Land Acquisition,............viiiiivniiinnnn.. .
Construction............... ettt e .o
Modifications to Building 144.......c0uviuuunn..
Modifications to Building 157.......0.0.0.... .o

Modifications to Building 158..............0.....
Modifications to Building 167.......¢.00c0iveee.
Modifications to Building 168..........c0.00.0..

Modifications to Building 169.............. ciees
Modifications to Building 183............. e
Modifications to Building 198.............. ceien
Modifications to Building 200............... oene
Modifications to Building 230.................. .
Modifications to Building 238.............. e
Equipment....... ...ttt .
Fallout Shelter (not feasible)................... .

LIST OF RELATED GRAPHICS:

Geological Fault Map of Los Angeles County (Site Plan A)
JPL Site Plan showing "Bridge Fault'' Trace (Site Plan B)
Second Floor Plan of Building 157

Example of Location of a Shear Wall in Building 157

OTHER EQUIPMENT SUMMARY:

There is no known additional collateral equipment required to be used with this facility.
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FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

It is anticipated that additional buildings may well have to be modified in order to prevent loss of life.
This is being further studied, however, the upper limit of this future estimated cost is now felt to be
approximately $1,500,000.

CF 3-7



JET PROPULSION LABORATORY

FISCAL YEAR 1978 ESTIMATES

AT PY

CF 3-8



JET PROPULSION LABORATORY

CICN Al VEAD 4070 CC A
FNiIVWwALRL AN 1910 v i/

MODIFICATIONS TO VARIOUS BUILDINGS FOR SEISMIC PROTECTION

SECOND FLOOR PLAN
(UPPER FLOORS SIMILAR)

N 7N

® G ®

| _—T 916" 7.24" OPENINGS SECOND FLOOR

' ONLY FILL WITH 6" CONCRETE WALL
BETWEEN EXISTING FINS.

IR

NEW 8" CONCRETE

NEW 8" CONCRETE SHEAR WALL

SHEAR WALL
SECOND FLOOR
TO ROOF

F.

Y

i .

sl L

HOLES IN NEW CONCRETE
SHEAR WALL TO CLEAR TWO
WINDOW UNITS, TYPICAL 2ND TO 5TH STORY.

SECOND FLOOR TO ROOF

CF 3-9



JET PROPULSION LABORATORY

FISCAL YEAR 1978 ESTIMATES

MODIFICATIONS TO VARIOUS BUILDINGS FOR SEISMIC PROTECTION
A

TVDIC Al EYA
s TR I iks

L YAYall]]

APLE OF A PORTION OF WORK ON BUILDING 157

v P
. %\“g

ADD NEW 8 INCH CONCRETE SHEAR
WALL SECOND FLOOR TO ROOF BEHIND

ARCHITECTUIRAL [STATINE
{23 R =L P8 R V1o VAT WS oh AV B 1a




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1978 ESTIMATELS
SUMMARY

LYNDON B, JOHNSON SPACE CENTER

Amount Page No,
Office of Center Operations:
Modification of chillers in central heating and cooling plant............. 2,540,000 CF 4-1
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

PROJECT TITLE: Mpdification of Chillerse in Central Heatin

SLOCIIICAaTIeNn L Lalilielis Ll

03

INSTALLATION: Lyndon B. Johnson Space Center

FY 1978 CoF ESTIMATE: $2,540,000

LOCATION OF PROJECT: Houston, Harris County, Texas

COGNIZANT HEADQUARTERS OFFICE: Office of Center Operations

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding......civiieiinereneconennnnns ©179,000 --- 179,000
Other affiliated funding.......cvvveveneeann e -~- 7,172,000 7,172,000
100 o v 179,000 7,172,000 7,351,000

SUMMARY PURPOSE AND SCOPE:

This project provides for major modifications to the chilled waler generation system in the Central Heating
and Cooling Plant, Building 24, to convert the steam turbine-driven systems of four chiller units to electric
motor-driven systems. The modifications proposed by this project will modify the existing system to: (1)
reduce operating costs by converting to a less costly method of driving the chiller compressors, (2) increase

chiller operational loading capability, and (3) reduce the "well head" natural gas consumption by approximately
35%.
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These chiller compressors are presently driven by steam turbines fed from gas-fired boilers in the central
plant. the compressors on four of the seven chiller units will be converied [row sieam turbive diive Lo
electric motor drive. This conversion will result in a net utility cost saving (since the cost of electrical
power needed to drive the units is considerably less than the cost of the natural gas needed to produce the
required amount of turbine steam), and will also significantly reduce overall energy consumption.

PROJECT JUSTIFICATION:

This project is necessary as a long-term improvement to reduce the consumption of energy at Johnson Space
Center (JSC) and to reduce the cost of operating the JSC Central Heating and Cooling Plant. The project pro-
vides for an optimum conversion of the power source for cooling the major portion of the Center from natural
gas to electricity. This conversion results in significantly reducing the net cost of operating the cooling
system because of the rapidly rising costs of the intrastate natural gas used. Since 1972, the cost of
natural gas at JSC has increased eightfold while the cost of electricity has increased twofold. In addition,
shortages of natural gas are predicted for the future. It has become essential, therefore, to convert the
system so that it depends less on the more costly, probably less available, energy source of natural gas;
and to modify it so it will use less energy of all kinds.

At the time the chillers were originally installed (1963), the relative costs of natural gas and
electricity were such that using natural gas-fired steam turbines for cooling was economical. This sit-
uation is no longer true because of the more rapid relative cost rise for natural gas. Electricity is
now less expensive than natural gas for driving the chiller compressors. Even though the electricity is
produced at a commercial generating plant which uses natural gas, the commercial generating plant is
more efficient in its use of natural gas. The commercial plant requires 11.4 standard cubic feet (SCF)
(0.32 cu.m.) of natural gas to produce enough electricity to provide 1 ton of refrigeration, but the
chiller compressors at JSC require 17.7 SCF (0.50 cu.m.) of natural gas to produce enough steam to pro-
vide 1 ton of refrigeration.

Four of the seven chillers will be converted to electricity, leaving three powered by gas-fired steam.
Four units will satisfy the needs of the Center during most periods, and the dual capability will provide
operational flexibility for meeting any circumstances when the availability of electricity may be reduced.
The chillers are presently operating below their refrigeration capacity. Converting the chillers from
3-pass to 2-pass configuration, and installing higher capacity distribution pumps will lower the design
temperature differential across the chillers, thereby requiring less energy. Temperature differentials
of 59F to 120F (2.89C to 6.60C) are sufficient tou provide the Center with cooling for personnel comfort
and computer operation while maintaining optimum loading capacity.
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It is therefore desirable to accomplish this project from both an energy conservation and an operational
cost standpoint. The proposed modification will result in an estimated saving of 35% in net gas well head
energy consumed in providing retrigeration trom the central plant. Sased on the estimated savings associated
with this project, the capital investment would be returned within 2-3 years.

PROJECT DESCRIPTION:

This project provides for converting four of the seven 2,000-ton chiller units in the Central Heating and
Cooling Plant, Building 24 at JSC, from a steam turbine-driven system to an electric motor-driven system.
The project also provides for related modifications to the electrical feeder system and associated switch-
gear to furnish the additional electrical power required for the new electric-drive motors. The work in-
cludes removing the steam system and turbine drive from the chillers, the turbine control panel and
associated controls piping, surface condensers and steam ejectors. It also includes modifying the cooling
tower piping to conform to the reduced heat rejection requirements. The project provides for installing
electric-drive motors on four chillers, switchgear for the electric-drive motor system, and appropriate
electrical motor system controls. In addition, the project provides for reconfiguring the chilled water
distribution flow to increase the system efficiency. The reconfiguration includes repiping the heads of
all seven chiller units to convert them from a 3-pass to a 2-pass configuration, and replacing the
distribution pumps to provide greater volume.

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition...veeee e inenneoonnsenss -—- —-- - ---
CONSErUCELION . t v vt viis i it e tsitoennnoancnsansennns 2,540,000
Demolition and equipment removal.............. Units 4 3,000 12,000
Conversion of chillers to electric drive...... EA 4 290,000 1,160,000
Modifications to electric feeder syslem....... 605,000
1,200-A circuit breaker......... ... ot EA 2 85,000 (170,000)
3-phase, 15-kV, 600-A cable................. LF 6,800 64.00 (435,000)
Modifications to cooling tower pumps and
fan motor............. et e e, EA 7 14,000 98,000
Repiping of chiller heads.......ccvvvvvvunnnn. EA 7 95,000 665,000
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Unit of Unit

Medasure Quantity Cost

Equipment......c. ittt inniennnarianeaaons -—- --- ---

Fallout Shelter (not feasible)............... . - --- ---
o o= R e ees e cheeeean . . 2,540,000

LIST OF RELATED GRAPHICS:

Location Plan
Schematic of Chiller Conversion
Schematic of Chiller Head Repiping

OTHER EQUIPMENT SUMMARY: None

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

It is presently estimated that no future CoF funding will be required to complete this project.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

SUMMARY

JOHN F. KENNEDY SPACE CENTER

Amount Page No.
Office of Center Operations:
Modifications for utility CONtrol SYSLEM..uuueeeeereseeeoessneseennsonsnns . 2,130,000 CF 5-1
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CONSTRUCTION OF FACILITIES

FLISCAL YEAR 1978 ESTIMATES

PROJECT TITLE: Modifications for Utility Control System

INSTALLATION: John F. Kennedy Space Center

FY 1978 CoF ESTIMATE: $2,130,000

LOCATION OF PROJECT: Merritt Island, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Center Operations

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding............ eeee e e 416,000 2,755,000 3,171,000
Other affiliated funding................c ... e 90,000 1,315,000 1,405,000
e o T e 506,000 4,070,000 4,576,000

SUMMARY PURPOSE AND SCOPE:

This project continues and extends the modifications for the Utility Control System (UCS) being lanstalled in
the Kennedy Space Center (KSC) Industrial Area. Prior year programs provided instrumentation systems for re-
mote monitoring and control of the heating, ventilating and air conditioning (HVAC), potable water and sewage
treatment systems in the main Industrial Area; and for these same systems as well as the 60-Hertz electrical
power and fire alarm systems in Launch Complex 39. The purpose of this year's increment is to expand the UCS
to include HVAC, potable water and sewage treatment systems in the outlying facilities of the Industrial Area;
and the 60-Hertz electrical power and fire alarm systems in the Industrial Area itself. The centralized moni-
toring and control of various systems that the UCS provides will enhance safety, conserve energy, and improve
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reliability and efficiency of utilities operation and maintenance, thus contributing to better management of

- P T B S
resources dlld savilgs Uf PCLSUUUU}..

PROJECT JUSTIFICATION:

This is the fourth increment of a project initiated in CY 1974 to retain and improve the support capabilities
inherent in existing facilities necessary for KSC's long-range launch mission role through the shuttle program.
The monitoring and control of utility HVAC. fire alarm, and 60-Hertz electrical power by automation will achieve
a significant reduction in manpower for operations now performed manually in a large number of facilities re-
quired to support KSC launch activities. Savings in the utility conservation program will also be achieved;
the mission of support operations and task performance of maintenance and operations personnel will be enhanced;
and greater responsiveness to potential problems through early warnings of out-of-limit system conditions will
be possible as a result of remote monitoring and control.

The UCS will monitor and control, through automation, systems that provide basic services -- HVAC for per-
sonnel and equipment, potable water, fire detection and protection, sewage treatment, and electrical power for
machinery and equipment in systems which indirectly support the processing and launch of shuttle payloads and
vehicles.

Automation will allow testing of utility systems on an end-to-end basis with significantly fewer personnel
than previously achieved by manual means. This will permit faster identification of system defects than that
now obtained by periodic preventive maintenance performed by roving field personnel. Immediate shutdown or
corrective action can thus be taken before major damage occurs. It will also provide operational flexibility
because of the capability to change system configurations by preplanned software program inputs.

The implementation of this project is expected to result in identifiable manpower, energy and transporta-
tion savings. The potential manpower cost savings associated with this project, scheduled to begin in mid-
CY 1979, are as follows:

Approximately 25 electrical, 6 mechanical and 10 fire protection personnel will be eliminated, equating to
a "savings" of about $1,120,000 the first year. Electrical energy consumption savings of approximately one
million KWH also equates to a possible savings of approximately $25,000 to $30,000 the first year.

Based upon the total cost of $2,130,000 and the identified potential cost savings of about $1,150,000 the

first year, the resultant "simple payback' period is about 2 years for this project. This is then a ''good
investment'.
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PROJECT DESCRIPTION:

Thig nroiject nrnv1dac cangors and controls in varioug utility cvegteme connected to cantral pnmnnf1nn equinmen

ﬁﬁﬁﬁﬁ cs 2l I coelltiols 2 =i S S A= connilet e cqulpt

via the communications cable system. The fire alarm system has requirements for 350 signals in 65 fac111t1es,
including fire and smoke detectors and sprinkler flow indicators. The 60-Hertz electrical power system has re-
quirements for about 1,260 signals from some 55 facilities, including current and voltage of transformers in
substations, status of circuit breakers and remote control of automatic transfer switches. The HVAC system has
requirements for 135 signals in the Spacecraft Assembly and Encapsulation Facilities, including air handler

atatira vAoan AtrAT prirraAnta 1T A AnAd atAtiva ArAd trAat A EAamnAvA by aa MhA cArsAcA fann
status, Compressdr meior currencs, chiller and PUmP S5CaCU5, andé wWacoly oComplraturcls. inl sCwWagl Tred

potable water systems will require approximately 10 signals.

Fourteen existing remote units will be modified and three new remote units will be installed to collect
signals from a given area and transmit them to the centrally located computer equipment. The data processing
equipment supporting the monitoring and control functions, such as telemetry equipment, appropriate mass
storage devices, centrally located computer equipment with operator consoles, and cathode ray tube displays,
were funded with prior year resources. Peripheral equipment such as the front-end processor which collects

and processes signals from remote terminal units and feeds them to a computer will be provided by this project.

The UCS will also monitor and control sensors and controls in facilities constructed and modified under the
space shuttle program, such as the hypergolic facilities.

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost

Land Acquisition..veeeereeineernenienenenennnns .o -—- --- -—- ---
Construction...... e Ceteeesesceette e asanona . 1,400,000
HVAC subsystem....o.oieiiieiiinrennnsronnconnns . LS -—- --- 282,000
Potable water cduSvSLem. ........................ L —-——- -—- 2,000
Sewage treatment subsysStem........e.voeeecenanes . LS --- -—-- 3,000
Fire alarm subsyStem........veitienrneennanennns LS --- --- 256,000
60-Hertz power subsystem.............. chereeane . LS --- --- 857,000
Equipment..........ovvonn et st eves 730,000
Remote UNitS.e..eeeieeeiereeneennencennacanoanss LS -—- -——— 430,000
Peripheral equipment........cecueiiervunnrnennas LS - - 98,000
UCS system installation and checkout............ LS --- --- 202,000
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Unit of Unit Total

Manciira Miant Fr Chrct Chct+

Measure Quantity Coct Cogt

Fallout Shelter (not feasible).......eieeeennennn. --- -——— - ~--
1o oF - T . 2,130,000

LIST OF RELATED GRAPHICS:

Location Plan
KSC Industrial Area - Site Plan

OTHER EQUIPMENT SUMMARY :

Sensors, controls and some remote units will be installed in the HVAC systems, and in the hypergolic
facilities being modified and funded under the space shuttle unique CoF program. These are required for the
initial operations of these space shuttle facilities and are in addition to this project. The total estimated
cost of this '"shuttle unique'" equipment is approximately $200,000.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

It is estimated that about $500,000 to $1,000,000 will be required in future CoF programs to complete this
project and provide monitoring and control of the '"second shuttle flow" facilities, such as at Launch Pad 'B".
However, this FY 1978 fourth increment is fully operable and usable by itself and the resultant estimated
"savings" are not dependent on any such future funding.

CF 5-5



JOHN F. KENNEDY SPACE CENTER
FiISCAL YEAR i978 ESTIMATES

MODIFICATIONS FOR UTILITY CONTROL SYSTEM

—r
v

¥

ﬂ NASA

PARKWAY _

Il
| v—
s -~ %B
%i HDQS B
B wm |

Bt

>
=
X
a@;
&
e
<
<
£

_—

WL

LDG,
=" I

) -

UCS IMPLEMENTATION PLAN

"
IMAIN INDUSTRIAL AREA]

Sensor & Control P?A(S)R Fy 1978
Installation MAIN MAIN |OUTLYING
HVAC X X
WATER X X
SEWAGE X X
ELECT PWR X X
FIRE ALARM x X

KSC INDUSTRIAL AREA - SITE PLAN

OQUTLYING
INDUSTRIAL| Y
AREA

—

HYPERGOLS

FACILITIES




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

SUMMARY

LANGLEY RESEARCH CENTER

Amount Page No.
Office of Center Operations:
Rehabilitation of main heating plant.......... ettt et reene 790,000 CF 6-1
Office of Aeronautics and Space Technology:
Rehabilitation of unitary plan wind tunmel......eeeen o oeneeereeennnnness 980,000 CF 6-6
K o AU et et isee et 1,770,000
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

PROJECT TITLE: Rehabilitation of Main Heating Plant

INSTALLATION: Langley Research Center

FY 1978 ESTIMATE: $790,000

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT HEADQUARTERS OFFICE: Office of Center Operations

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding............. e s ee e 48,000 --- 48,000
Other affiliated funding.........civueuivneen. . --- 2,800,000 2,800,000
Total........... e ses i es e aae 48,000 2,800,000 2,848,000

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to upgrade the reliability,

e
heating plant by rehabilitating the building and replacing the

heating plant provides steam for building heating and air conditioning and Is the primary source

ffectiveness and efficiency of the
worn and outmoded equipment. The

cess steam at research facilities employing steam ejectors. The building is nearly 30 years old

main
main
of pro-
and

requires general rehabilitation to correct normal deterioration. The existing air compressor service
systems are 20 years old, and not only are worn out but are obsolete. The present vertical boiler feed-
water pumps must be replaced by more reliable and more effective horizontal pumps. The deactivated,
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old b er #4 will Le removed, creacing space rfor relocating boiler feedwater chemical treatment
equipment. New boiler feedwater pumps will be installed in the space previously occupied by the chemical
. . .y . -

treatmen ig the need f{or addiiional building space. ‘he location of the main heati

e o
o
plant is shown in

PROJECT JUSTIFICATION:

As a key facility at Langley, the main heating plant must be maintained in a state of high reliability
and readiness. The facility does and will continue to play a viral role, In late 1979, the Refusc-Fired
Steam Generating Facility (RSGF), which was authorized for FY 1977, is scheduled to become operational. The
steam capacilty of the RSGF will not be enough to meet the total Center demand at all times. During the
summer, the main heating plant will be required to carry the full steam demand during annual maintenance
shutdown of the RSGF, and must be capable of coming "on line'" to fill research demands that cannot be met
by the RSGF. During the winter, the plant must supply the balance of the peak demand load that the RSGF
cannot supply, plus research load demands. In addition, the main heating plant houses compressor systems
which provide the primary source of service air for 75 facilities. The service air is used to drive various
pneumatically operated valves and for the operation of the boilers.

To provide the needed reliability and readiness, the worn and outmoded equipment must be replaced. Spare
parts are difficult to procure, since design obsolescence precludes obtaining them from general stock. Special
fabrication is costly and delivery time lengthy. The frequent breakdown of the obsolete boiler feedwater pumps
is a major problem and has limited the capability of the plant to supply peak steam demands. These pumps
have been in service for approximately 10 years and have deteriorated to the point where small turbine driven
pumps have been installed to insure plant operation. This project has been deferred for the past several years
because of higher priority projects. Further deferral will result only in continued high maintenance costs and
could seriously affect the operation of many of the major research facilities at the Langley Research Center.

PROJECT DESCIPTION:

This project will entail general rehabilitation of the building to correct normal deterioration and improve
the work enviromment. New acoustical ceilings, wall surfaces and flooring will be installed in the foyer and
two offices. The ceiling and walls of the shop will be painted. New lighting, air conditioning and windows
will be installed in both areas, In the boiler room arca, exterior walls will be repaired, interior surfaces
painted, and, where required, new lighting fixtures and improved ventilation will be installed, The deactivated,
24-year old low-pressure #4 boiler will be removed and disposed of. As mentioned earlier, the chemical treat-
menl for the boiler feedwater will be moved from its present location to the vicinity of the boiler that was
removed, permitting installation of the new boiler feedwater pumps in the space formerly occupied by the treat-

ment equipment (Figure 2).
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. 2 R . . .
The two 350 psi (24.1 X 105 newton/meter ) air compressors will be replaced by an improved air compressor
system complete with intercoolers, air dryvers, and controls, The 100 psi (6.9 ¥ 105 newton/meter } central

compressors in this system.

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost

Land Acquisition.......... ..o .. .o -—- - -—- -
ConSETUCEION. . L vttt i it e e v ea e --- --- --- 185,000
Building rehabilitation....... et LS --- == 145,000
Boiler #4 demolition.......... e e e LS --- --- 40,000
Equipment.......c.co0u.n.. cheteeiaas e e --- --- --- 605,000
Boiler feedwater pumps........ i ee ettt EA 2 127,500 255,000
Air compressor systems........ e en e cieen LS --- -—- 350,000
Fallout Shelter (not feasible)...... e . --- -—- - -———
Total.....ovveionunnnn G et ee et aa e ieseecea e oo ai s ee e s s ecaaes e et seas 790,000

LIST OF GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Plan View

OTHER EQUIPMENT SUMMARY:

No other collateral or noncollateral equipment is necessary.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

At the present time, there areno foreseen requirements which would require future CoF funding for this
project.
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CONSTRUCTION OF FACILITIES

PROJECT TITLE: Rehabilitation of Unitary Plan Wind Tunnel

INSTALLATION: Langley Research Center

FY 1978 CoF ESTIMATE: $980,000

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding......eeieeiereironnnnns. .. 185,000 490,000 675,000
Other affiliated funding............. N --= 19,500,000 19,500,000
Total...oovvvunnnnn et et easeanan e 185,000 19,990,000 20,175,000

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to rehabilitale several crirical elements ot the Unitary Plan Wind Tunnel
(UPWT). It is part of an overall program objective to repair and replace aging equipment that requires
increasingly frequent maintenance and emergency repair. Rehabilitation of the 21-year old UPWT commenced
with an FY 1976 rehabilitation and modification project. The FY 1978 project will provide for rehabilitation
of the most critical items of the main drive system, rehabilitation of the tunnel support roller nests and
slides, alignment of the main drive system and compressors, and rehabilitation of the cooling tower. Timely
rehabilitation of this wind tunnel, which is a critical aerodynamic test facility used to support national
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programs perctaining to supersonic tlight, stability and control, and fluid dynamics is essential to avoid
catastrophic failure, reduce unscheduled downtime for emergency repairs, and lower the overall operating and

maintenance COsSis.

PROJECT JUSTIFICATION:

The Unitary Plan Wind Tunnel Act of 1949 provided for the construction of this unique facility to meet the
critical needs of NASA, Industry, Military, and other Government agencies in the development of high speed
aircraft and missiles. In recent vears it has plaved a major role in cpace systems development in the critical
boost and reentry phases, and is a primary facility in space shuttle development. In military support,
essentially all supersonic configurations have been tested in this facility. Examples include development
programs on the F-14, F-15, and F-16 aircraft. The Unitary Plan Wind Tunnel Act also makes provision for
industry proprietary tests on a cost reimbursable basis. The research capability of this facility is essential
to current and projected aerodynamic and missile research programs. 1Its annual occupancy rate of 1,500-2,000
hours (for each of the two test sections) attests to its importance as an aerodynamic development tool for the
entire aerospace community.

The research capability of this facility is essential to current and projected research programs in the areas
of missile research, military aircraft research, and long haul aircraft research. The UPWT is the only super-
sonic wind tunnel capable of stability, control, and performance testing required to support Langley's roles
and missions. In addition to these major roles, the facility will continue to support the Space Shuttle Pro-
gram, direct DoD requests, and industry testing (including joint and cost reimbursable programs). The UPWT is
a major element of the current and future LaRC research effort and provides significant support to other
Government agencies and industry. Any reduction of operating capability would not be in the best national
interest.

The requirements for this facility are so vital that it has remained in constant use since initial start-
up and maintains a backlog of 20 to 30 planned R&D activities which is approximately six months operation.
Assuming that the project is approved for FY 1978, the facility will have logged approximately 40,000 hours
at the time of renovation without a major overhaul. The probability of serious failures is obviously in-
creasing with additional operating time. Alsc underscoring the importance of this project are procurement
lead times of six to 18 months for many critical components. The alternative to this project is continued
operation of a large facility at a high maintenance cost and the increasing risk of a serious equipment
failure and prolonged downtime.

Rehabilitation of this facility is necessitated by the unreliable condition of certain crucial mechanical
elements, such as the main drive system and the cooling tower. Typical problems with the main drive system
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include shatt misalignment and abnormal vibration. The drive syslem has the capability of developing 100,000
horsepower and is coupled to six large compressors. It has been operating for 21 years at an average of 1,800
hours per vear without a complete detailed inspection. Reccent inspections of the cooling tower have revealed

accelerated deterioration of that structure. The cooling tower support structure is cracked and rotten
(Figure 4) and the wood baffles have deteriorated to such an extent that they are falling into the basin.
This causes clogging of screens and filters and seriously reduces cooling tower efficiency, thereby limiting
tunnel test capabilities on hot summer days.

PROJECT DESCRIPTION:

This project provides for the rehabilitation of the 8-cell cooling tower (Figure 4), alignment of the main
drive system and compressors (Figure 5), rehabilitation of the tunnel support roller nests and slides, and
rehabilitation of critical elements of the main drive system and compressors. An inspection of the compressors
is currently planned as normal maintenance. If the inspection reveals that required repairs to any of the
compressors are more extensive than presently envisioned, then the rehabilitation work will be programmed in
some future year.

The continuing deteriorating condition of the 8-cell cooling tower is becoming a serious problem with
respect to the uninterrupted operation of the UPWT. Because of the advanced state of deterioration and
risk of serious failure, emergency repairs to one cell have already been made. This project will provide
for' the rehabilitation of the remaining 7 cells, replacement of the l4-inch (0.36 meter) hot water risers,
and provide a fiberglass treatment for the exterior of the cooling tower.

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition --- --- --- ---
Construction 980,000
Rehabilitation of the cooling tower cells...... EA 7 60,000.00 420,000
Replacement of 14-inch hot water riscers........ FT 200 75.00 15,000
Exterior fiberglass treatment.........eeceee... SF 15,300 6.86 105,000
Alignment of main drive motors and compressors. LS --- -—-- 68,000
Tunnel support roller nests and slides
rehabilitation......cvivriiinerenecennsonennn 1.5 --- --- 32,000
Main drive system and compressor rehabilitation LS - --- 340,000
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Unit of Unit Total

Measurc Quantity Cost Cost

e 15 1=y --- -—- --- -—
Fallout Shelter (not feasible).....cvvevvrnern.. --- --- --- ---
Total. . o e i es e et seccrtsanvesscensscaraansoe ceescaecessens 980,000

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan

Figure 2 - Site Location

Figure 3 - Plan View

Figure 4 - Cooling Tower

Figure 5 - Main Drive

Figure 6 - Typical View of Tunnel and Support Equipment

OTHER EQUIPMENT SUMMARY:

No other collateral or noncollateral equipment is involved.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

Construction of Facilities funding required to complete the rehabilitation of this facility is estimated
at approximately $4 million. However, results of the compressor inspections will be required to confirm
the ultimate cost of all required rehabilitation.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1978 ESTIMATES
SUMMARY

LEWIS RESEARCH CENTER

Amount Page No.
Office of Center Operations:
Modification of central chilled water SYStemM....u.eueseeeeeensensoennnennnns 860,000 Cr 7-1
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

INSTALLATION: Lewis Research Center

FY 1978 CoF ESTIMATE: $860,000

LOCATION OF PROJECT: Cleveland, Cuyahoga County, Ohio

COGNIZANT HEADQUARTERS OFFICE: Office of Center Operations

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding..........vvuve... chee e 60,000 --- 60,000
Other affiliated funding.............. DN --- 2,149,000 2,149,000
Total.esoeiiniinineiennnns et i e 60,000 2,149,000 2,209,000

SUMMARY PURPOSE AND SCOPE:

This project consists of modifications to the central chilled water supply system in Refrigeration Build-
ing No. 9 at Lewis Research Center (Figure 1). The system presently supplies chilled water for air condi-
tioning and process equipment to nine buildings that accommodate research and supporting facilities involved
in advanced aeronautical propulsion technology. This modification will replace old, unreliable piston type
compressors with the new centrifugal type, and provide all necessary connections, controls, and related
installation items. Besides upgrading the 35-year old system, modification will increase the systems
capacity, enabling it to serve five other buildings in addition to the nine it currently serves.
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PROJECT JUSTIFTCATION:

The chilled water supply system in Refrigeration Building No, 9 (Figure 2} is thec central socurce of chilled
water for air conditioning and process equipment in the nine buildings that accommodate research and supporting
facilities involved in advance aeronautical propulsion technology. These nine buildings are the Refrigeration
Building (control room), lcing Research Tunnel (offices and shops), Chemistry Laboratory, Engine Research
Building (ERB) (offices, photographic laboratory, small cafeteria, some control rooms and some test cells),
ERB-Southwest Wing Extension (control room), ERB-West Wing (offices), Space Power Chambers (offices), Visitors
Information Center and the Administration Building. Some of the projects depending on the system for test
cell and control room cooling include Helicopter Transmission Test, traction drive systems, dynamics of
multi-mass flexible rotors, Alternate Aircraft Fuels, and Advanced Fan and Compressor Technology.

The original system (Figure 3), which provided 1,320 tons (16.7 x 109 joules/hr) of heat removal capacity,
is obsolete. Over the years, research requirements have changed, the equipment has failed, parts
have been ''cannibalized" from defunct equipment to maintain operational equipment, and the systems capacity
gradually has been reduced to its present 500-ton (6.33 x 107 joules/hr) capacity. Removal of the existing
obsolete equipment and installation of new water chillers with 1,650-ton (20.9 x 109 joules/hr) capacity will
provide expanded service within the nine buildings and will extend service to five additional buildings. The
additional buildings are the Library Services Building, Instrument Research Laboratory, Utilities Building
(main cafeteria, post exchange store, telephone room and classrooms), Engineering Services Building and the
ERB-Northwest Wing (control room).

Existing equipment has a total load of 688 tons (8.7 x 109 joules/hr), which will increase to 1,217 tons
(15.4 x 109 joules/hr) with the addition of the five buildings and to 1,647 tons (20.9 x 10 joules/hr) with addi-
tional loads in presently served buildings. The existing 500-ton (6.33 x 109 joules/hr) system has accommodated
the 688 ton (8.7 x 109 joules/hr) load with only a few days of total capacity shortage. The shortage, how-
ever, is evidenced by an increase in chilled water supply temperature, causing temperature and humidity levels
to rise in control rooms. This has resulted in test cell equipment and instrument calibration point drift,
which seriously affect data quality. The shortage also affects the main photographic laboratory, where changes
in room temperature and humidity alter film developing time, and film processors are affected because the
chilled water is used to control processing water temperature.

If chilled water is not supplied from a central source, a number of smaller equipment systems operating at
lower efficiency and requiring increased energy usage, are required, The central system, on the other hand,
will eliminate 25 individual systems of various types of equipment, thereby lowering maintenance costs and
reducing energy consumption. The direct energy reduction is due to removing about 126 kW of electric load.
An indirect saving of about 63,000,000 gallons (239,000 kl) of city water annually now used to cool some of
the 25 systems being replaced will also be realized. The use of central chilled water also will reduce
space requirements for mechanical equipment within each building.
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PROJECT DESCRIPTION:

This project includes removal of the obsolete 500-ton (6.33 x 10° joules/hr) chilled water supply system
and the installation of three new centrifugal water chillers with a total capacity of 1,650 tons (20.9 x
10° joules/hr) and three new pumps. Also included are modifications to floor slabs to accommodate the new
chillers, and hook up of the new equipment to existing chilled water distribution piping and cooling tower
water system. The existing cooling tower and water system supplying Refrigeration Building No. 9 are
adequate to meet the increased requirements of the new chillers.

The following electrical work and equipment shall be included in this project. Existing 30-year-old,
2,400-volt, and 208-volt oil switch gear and power and control wiring associated with existing compressors
and pumps is inadequate for the new requirements. New 2,400-volt switchgear and 480 volt transformer and
motor control will be installed. Included will be controls to integrate the operation of equipment under
variable loads.

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost

Land Acquisition....veveieinriennns Gt tesse s --- --- --- ---
CoONStrUCEION. v v vt e e enennns et et e 34,500
Demolition and removal...... e, e LS --- --- 34,500

C EQUIPMENnt.seeie ittt i e --- --- --- 825,500
Water chiller (350-ton).veececveceecanas e EA 1 82,000 82,000
Water chiiier (650-ton)...vveiviennnnnns cerenas EA 2 152,000 304,000
PUDD S 4 et ettt e e ettt e et et e ettt e EA 3 13,500 40,500
Valves, piping and installation............. cee LS --- --- 174,000
Electrical power and installation.......... oo LS --- --- 225,000
Fallout Shelter (not feasible)......v.vven. e -— - - -—-
e o O et iettsetresaaastatse oo nans ceeeens PR eeean 860,000
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LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Plot Plan
Figure 3 - Overall System View

OTHER EQUIPMENT SUMMARY:

No other collaterial or noncollateral equipment is involved.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

There are no currently foreseen future funding requirements to complete this project.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

SUMMARY

NATIONAL SPACE TECHNOLOGY LABORATORIES

Amount Page No.
Office of Center Operations:
Modifications for utility control system.......ccoveeeenens e n e 620,000 CF 8-1
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

INSTALLATION: National Space Technology Laboratories

FY 1978 CoF ESTIMATE: $620,000

LOCATION OF PROJECT: Bay St. Louis, Hancock County, Mississippi

COGNIZANT HEADQUARTERS OFFICE: Office of Center Operations

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding...eceieeeeacnsescoanennns e 44,000 --- 44,000
Other affiliated funding......e.eco.e csarcecsssns -—- --— -
Total..eieuenans et e et seat ettt . 44,000 --- 44,000

SUMMARY PURPOSE AND SCOPE:

This project will provide for the modification of 17 buildings at the National Space Technology Laboratories
(NSTL) to provide a Utility Control System (UCS). The UCS will include remote sensors at approximately 400
locations within the buildings to monitor the heating, ventilating and air conditioning (HVAC); high temperature
hot water; sewage treatment; and 60-Hertz electrical power systems. Sensors will be connected by a communica-
tions network to a central monitoring station in the Central Heating Plant, Building 3204. Remote monitoring
and control of the utilities will make it possible to reduce both energy and manpower costs to the extent that
the investment cost in this UCS will be realized in about three years.
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PROJECT JUSTIFICATION:

The mission of NSTL is to support space shuttle main engine and space shuttle orbiter main propulsion system
testing; to participate in NASA's activities in the fields of applications and environmental research; and to
cooperate with other government agencies resident on the NASA-owned base by providing institutional and tech-
nical support necessary to conduct remote sensing, environmental and oceanographic research and technical
activities. This project will provide NASA with a system that can serve as an added tool to conserve energy,
and te save manpower and utility operating costs in the conduct of the mission. Specifically, this project
provides for automated monitoring and control of HVAC, high temperature hot water, sewage treatment, and 60-
Hertz electrical power systems to increase efficiency in both energy and manpower utilization.

At the time that NSTL was built, natural gas was plentiful and economical, especially in that location.
This situation fostered use of natural gas in a mode which, by present standards, would not be considered
"energy efficient"., It is now expected that the price of natural gas will rise sharply, at a time when con-
sumption at NSTL is also expected to increase rapidly because of increased scheduled activities. Site
population is expected to double during FY 1977 to support NASA activities involving shuttle testing, and
U.S. Navy operations. This population increase, together with other needs, will place a high demand on energy
consumption. While the duration of the shuttle testing is limited, the long-term population increase at NSTL
is significant and will be reflected in higher energy needs.

Providing a UCS at NSTL will reduce both natural gas and electricity consumption. The energy savings re-
sulting from the UCS will be realized in the following areas:

1., Building utilities can be automatically turned on and off, thereby allowing conservation of electricity
and gas during periods of low demand.

2. Electrical loads, such as those required by air-handling units, can be cut off or cycled as appropriate
to reduce the total electrical loads during peak power demand times.

3. UCS all £ c
water generating plant, thus enab
energy.

- ATT A
33 OwW 5

erature from the high temperature hot
the proper demand and thereby conserving

4. Operating energy efficiency of the high temperature hot water plant will be increased by operating one,
two or three generators as needed instead of operating the three generators concurrently all the time.

Providing a UCS will also save manpower. DPresently, the maintcnance staff travels from point to point to
monitor the condition and operating efficiency of equipment, and to start and stop utility systems. The NSTL
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1970, only a minimum amount of maintenance has been performed. More frequent inspections are now required to
ensure that the equipment is operating properly and reliably and that unscheduled repairs are held to a minimum.
The combination of the expected increase in site population and the presently deteriorated systems will neces-
sitate even more frequent inspections. A UCS will provide a central focus to monitor equipment so that failures
can be identified more rapidly and to ensure that manpower is not wasted in travel time. Operational trends can
also be observed and reviewed so that a plan for more efficient energy use can be developed. Additionally,
having a central location from which to monitor this equipment will free staff members to better maintain the
equipment,

Combined energy and manpower savings in FY 1979 are estimated to be $155,000 to $160,000; at this rate the
project cost will "pay out'" in about three to four years. 1Installing the UCS now will ensure efficient and
more reliable service, and more economical energy and manpower use so that cost savings can be realized as
soon as possible. Since NSTL supports both NASA and other government agency programs, the UCS is particularly
important in that reducing utility operating and maintenance costs would be beneficial to NASA and the other
government agencies as well,

PROJECT DESCRIPTION:

This project provides sensors and controls in various utility systems (HVAC, high temperature hot water,
sewage treatment and 60-Hertz electrical power) connected through a communications network to a central moni-
toring location supported by a computer. These sensors will be located in 17 buildings (shown in the attached
location plan). Approximately 400 sensors and status signals will supply information concerning humidity,
temperature, water flow rates, equipment status, power consumption, and other data to the central monitoring
station.

FExisting service cabling will provide the communications network. A microdata processor will transmit data
between the sensors and the central monitoring station; 17 remote data processors will then be provided. These
processors will feed the data into a computer providing automated scanning and limit checking controls at the
central monitoring station. The computer will include a standard keyboard, cathode ray tube display, and a
line printer to allow the operator to monitor and control the utilities from the central control station
e D

Trmatad At PR | e -
iocatea at t entras lleating Plant.
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PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost

Land Acquisition......ceeieiriineeenreenneenennnns --- --- - ---
Construction...... e ettt e ce 77,000
HVAC SUbSYStemM. .t ettt in et iieinennneennenan LS --- -—- 66,000
60-Hertz power subsystemM.........eeevewennnn cen LS --- --- 11,000
Equipment......cvvuu.. e ceisenterannn N cens 543,000
Remote units...... .. oiiiveeennnnenns ceecirasen LS --- --- 74,000
Monitor and control station.......... i ‘oo LS -—- --- 208,000
Utilities/UCS checkoUte. v e in e innenennnns .o LS -—- - 83,000
Sensors, signal transmitters and controls...... LS --- --- 178,000
Fallout Shelter (not feasible)......iceeeorennans --- --- --- -—-
Total..oveiinnneenenannnn e ceeinas e et ee ettt e eeae 620,000

LIST OF RELATED GRAPHICS:

Vicinity Map
Location Plan

OTHER EQUIPMENT SUMMARY: ©None

FUTURE CoF LESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

Tt is envisioned that the UCS provided by this FY 1978 proj coSs

CS provid y jec 11 result

csult in maximum cost savings for the
areas where it is installed. The project, as described above, is fully operable by itself and will not require
future funding. However, for this type of project, full optimization may not be definable until operation of
the system begins and actual experience is obtained. Additional funds may therefore be required in the future
if this data indicates that extension of the system can be justified in terms of additional energy and manpower

savings.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1978 ESTIMATES
SUMMARY

LARGE AERONAUTICAL FACILITIES

Amount Page No.
Office of Aeronautics and Space Technology:
Construction of national transonic facility (LaRC)..... ettt 23,500,000 CF 9-3
Modification of 40- by 80-foot subsonic wind tunnel (ARC)....ovevevrvnnn. 13,500,000 CF 9-17
Total..en ittt et it i i e et eaea e e et 37,000,000
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PROJECT TITLE: Large Aeronautical Facilities

FY 1978 CoF ESTIMATE: $37,000,000

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to provide for the construction and modification of critically needed large
aeronautical research and development testing facilities. This need and the planning related to these large
aeronautical facilities has been supported jointly by NASA and the Department of Defense (DoD). These facil-
ities are included in a joint program/plan to provide for essential major and unique aeronautical test facil-
ities capabilities required over the next two decades. The facilities will have the testing capability
necessary for the pursuit of research and the development of technology that will be needed if we are to
continue to provide this country with superior and more fuel-efficient military and civil aircraft.

The NASA Large Aeronautical Facilities included in this program/plan are:

1. Construction of National Transonic Facility (NTF). This is a high Reynolds number transonic tunnel
to be located at Langley Research Center (LaRC), Virginia, which will combine into a single facility the

capabilities needed to satisfy the research needs of NASA and the development needs of the DoD and the aero-
space industry.

2. Modification of 40 x 80-Foot Subsonic Wind Tunnel. This is a full scale wind tunnel located at

Ames Research Center (ARC), California, dedicated primarily to investigating flight characteristics of

rotoreraft and V/STOL aircraft, and supplies the rescarch needs of NASA and developmenl needs of the DobD
and the aeronautical industry.

The NASA FY 1978 request provides the second funding increment for the Construction of the National
Transonic Facility (NTF) at LaRC and the second funding increment for the Modification of the 40 x 80-Foot

Subsonic Wind Tunnel. In the FY 1977 budget, $25 million was provided to initiate long-lead procurement
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of equipment and relaied construciion [or the NTF. There is also avallable from FY 1577 appropriations $6.0
million for application against the Modification of the 40 x 80-Foot Tunnel. A Fiscal Year 1978 need of $13.5
million is included in these estimates. Future years Construction of Facilities (CoF) resources will, of
course, be needed to complete both of these facilities.

Environmental impact statements (EIS) have been prepared for both facilities and are being circulated as
amendments to the institutional EIS's for both LaRC and ARC. For both facilities, operating noise is the
major concern with respect to possible impact on the local environment. Additionally, the venting of cold
nitrogen gas from the NTF is of significant concern. 1In both cases, measures to reduce these impacts to
acceptable levels are being incorporated into the designs.

Current schedules which are predicated on the funding increments outlined in this budget estimate indicate
the completion of the NTF and modifications to the 40 x 80-Foot Subsonic Wind Tunnel in mid-CY 1981. Upon
completion of these two facilities, this mnation will have new aerodynamic testing capabilities to success-
fully meet the challenges inherent in the development of a new generation of flight vehicles designed for
high performance and efficient operation in the full range of speeds and flight profiles.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

PROJECT TITLE: <Construction of National Transonic Facility

INSTALLATION: Langley Research Center

FY 1978 CoF ESTIMATE: $23,500,000

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT HEADQUARTERS OFFICE:

FY 1977 AND PRIOR YEARS FUNDING:

Specific CoF funding..........
Other affiliated funding......

SUMMARY PURPOSE AND SCOPE:

This project provides for the

Office of Aeronautics and Space Technology

The following prior years funding is related to this project:

Planning

and Design Construction Total
.................... 5,500,000 25,000,000 30,500,000
et ta e --- 4,942,000 4,942,000
............. e 5,500,000 29,942,000 35,442,000

incremental facilities work begun with FY 1977 resources for the National

Transonic Facility (NTF) at the Langley Research Center (LaRC). This facility, a transonic wind tunnel
which will satisfy the research needs of NASA and the development testing needs of DoD and the aerospace
industry, will provide the capability to test a broad spectrum of aeronautical vehicles, including
civilian, commercial, military, and space vehicles at up to full scale Reynolds numbers. It will in-
corporate a cryogenic approach for achieving such a high Reynolds number without excessive model loads or
power requirements by using the evaporation of liquid nitrogen to obtain a low temperature test medium
in an otherwise conventional fan-driven closed circuit wind tunnel. With temperature as a test variable,
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the facility will allow clear separation of aeroelastic, Mach number, and Reynolds number effects on the aero-
dynamic pertormance of aircraft configurations. The ability to separaie ithese ellfecis has heretofore been
unattainable in ground facilities. Thus, the new tunnel provides an entirely new realm of research capabil-
ities in both Reynolds number and the ability to investigate independently significant aerodynamic parameters.

The FY 1977 increment provided for demolition and disposal of that portion of the 4' x 4' Supersonic Wind
Tunnel (4' x 4' SWT) (located on the NTF site) which will not be reused, and construction of new foundations
for the NTF. 1t also provided tor the tirst increments of the tunnel pressure shell fabrication and erecilion,
and the tunnel structure components fabrication. Additionally, FY 1977 funding provided for liquid nitrogen
storage, tunnel cooling coils, and the first increment of the drive system, as well as fan components, the
model support system and the electrical systems.

Fiscal year 1978 funding provides for the second increment of the tunnel pressure shell fabrication and
erection, and the tunnel structure components fabrication. It also provides for tunnel structure components
installation, special piping systems, the second increment of the drive system, and the test section side
access system.

The relationship of the FY 1977, FY 1978 and future fiscal year resources is summarized in Figure 7.

PROJECT JUSTIFICATION:

An urgent need has developed over recent years for several new facilities for aerodynamic testing at
transonic speeds and at flight Reynolds numbers. In spite of spectacular advances in aerodynamics during
the last 20 years, a number of leading aircraft developments have encountered difficulty because of mis-
leading or inadequate wind tunnel testing in the transonic range. The need for new facilities is supported
by the U.S. Department of Defense, the U.S. Aerospace Community, and by the North Atlantic Treaty Organ-
ization Advisory Group for Aerospace Research and Development (AGARD). It stems from the recognition that
experimental data obtained from existing low Reynolds number transonic wind tunnels often lead to ihadequate
conclusions regarding flight vehicle performance predictions. This results from the fact that a vehicle
traveling at transonic speeds experiences supersonic air flow velocities over portions of the vehicle
surface area. This leads to unsteady surface flow conditions such as Reynolds number sensitive shock/
boundary laver interaction. The transonic flight environment is common to a broad spectrum of flight
vehicles, such as civilian, commercial, military, and space. This "Reynolds number sensitive'" aero-
dynamic environment is generally not amenable to analytical study, and thus requires accurate experi-
mental data at or near flight Reynolds numbers for an adequate solution.

A wind tunnel which will permit accurate experimental measurement at transonic speeds approaching flight
Reynolds numbers is necessary for the continuing development of new technology. It will allow increases
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leadership in aircraft desigin and U.5. superioricty in military ttight vehicles. Thus, the urgency
new testing capability suggests that this facility be completed at the earliest possible time.

The capability to simulate full scale Reynolds numbers on a model in a wind tunnel at Mach numbers near
1.0 requires a workable test section size of 8.2 x 8.2 feet (2.5 meters x 2.5 meters) with a maximum
operating pressure of 130 psia (896,000 newtons per square meter). It also requires run times sufficiently
long to permit accurate daila measurements for the complete spectrum of aerodynamic research. The quality
of the test air flow should be of the highest practical level. There arc no known wind tunnels in existence
in the United States or Europe that will satisfy these requirements. The need for an aeronautical test
facility with these capabilities was confirmed in FY 1977 when $25 million was authorized and funded for
the first increment of construction. This request is for funds to finance the continuation of work on a
facility recognized as essential for adequate transonic aeronautical testing of the future.

PROJECT DESCRIPTION:

This project consists of the second increment of construction on a fan-driven closed circuit wind tunnel
as shown in Figure 4. 1t will be 200 feet (61 meters) long, 48 feet (14.6 meters) wide, varying in diameter
from 40 feet (12.2 meters) to 1l feet (3.4 meters), and will have an operating pressure range of 14.7 psia
(101,400 newtons per square meter) to a maximum of 130 psia (896,000 newtons per square meter) and an
operating temperature range of 155°F to -3000F (341.59K to 88.79K). Cryogenic temperatures will be obtained
by evaporating liquid nitrogen that has been injected into the tunnel circuit. Thus, cold nitrogen gas will
be used as a test medium. The cryogenic approach has been identified as the most effective energy con-
serving technique for achieving high Reynolds numbers without excessive model loads. The tunnel pressure
shell will be fabricated from either nickel or stainless steel and will be insulated internally to
efficiently contain the cold gas. A fixed-pitch single-stage fan will drive the tunnel air flow through
a 8.2 x 8.2-foot (2.5 meter x 2.5 meter) slotted test section to produce Mach numbers ranging from
0.2 to 1.2.

A three dimensional model support and angle-of-attack system (Figure 5) having an angle range of 29 de-
grees will be incorporated in the test region. A roll mechanism will be an integral part of the support
system and will be capable of rolling the model through 180 degrees. Windows in the walls of the slotted
test section will be provided for remote television view of the model under test.

The NTF (Figure 2) will be constructed on the site of the currently existing 4' x &' SWT and will
incorporate the electric motor drive system now in that tunnel. The motors in that system will provide
approximately half the total operating power required, and are rated at 47,000 HP (35,062 kW) for continuous
duty. They are capable of 70,000 HP (52,220 kW) for run times up to 10 minutes. A two-speed gear
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system (Figure 6) will be provided to efficiently match the fan with motors at both ambient and the full range

of aitainable cryogenic temperaiures. A speed control sysiem will also Le provided Lo aclileve a coustant

torque from the motor over a wide range of revolutions per minute, thus improving the power characteristics

of the motors for this new application. A new 60,000 HP synchronous drive motor (44,760 kW) (10 minute rating)
will be installed to provide the additional power required to achieve the higher Reynolds numbers. The

facility will use the existing cooling tower, pumps, auxiliary equipment and buildings. A new two-story shop
addition (Figure 3) of approximately 33,500 square feet (3,112 metersz) will be provided to accept the larger tran-
sonic test section. The shop will include space [or a control and data acquisition room and for improved

model preparation area. Adequate controls, process monitors, and data acquisition systems are included in

this project.

A liquid nitrogen storage and supply system will accommodate nitrogen flows to the tunnel at rates up to
about 1,100 1bs. per second (499 Kg per second). This flow is required to remove the heat generated by the
fan during constant cryogenic temperature operation. Additionally, a pressure control and venting system
is provided to maintain constant pressure during data gathering. The vent will feed into an exhaust stack
acoustically designed to satisfy environmental standards.

Due to the size and complex nature of this facility, it has been considered appropriate to plan its
financing in progressive increments over several fiscal years, as shown in Figure 7. The first increment,
totaling $25 million, was provided in FY 1977. Analyses of project schedules and project management
capabilities indicate that such a funding approach will not adversely affect the operational schedule for
this large facility. Completion is presently envisioned as being mid-1981, a milestone heavily contingent
upon the FY 1978 increment of funding. Preliminary engineering estimates indicate that the total ultimate
cost of this facility may be $65-70 million, depending on problems encountered, and on the time of construc-
tion and ultimate degree of cost escalation encountered. Considerable preliminary engineering, special
studies and design have already been completed. Actual construction was initiated in December 1976.

Both the design and construction of this project are being managed on a '"work package' basis. Each of
the "work packages' contains all elements of work to be accomplished through separate procurement. Each is
separately scheduled and subject to separate cost contreol. This apprcach is particularly effective for an
extremely complex facility in which diverse materials, fabrication techniques and construction trades
necessitates superior management of understanding and supervision of all elements of the work. Identi-
fication of smaller increments of the total job results in better project management, improved competition,
and better functional and cost-effective designs.

The FY 1978 request will provide for continuation of several elements of the project started with FY 1977
resources, and will cover the start of several additional work packages. Included in the FY 1978 increment
will be the continuation of fabrication and erection of the tunnel pressure shell, which will form the
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general aerodynamic shape of the tunnel circuit and be built of rolled and welded steel plate designed to
withstand the extreme temperature and precgcure fluctuaticons cnccounterced during test operations. Also in-
cluded in this increment will be continuation of the fabrication of the tunnel structure internal com-
ponents and the start of their installation in the shell. Internal components to be fabricated using

FY 1978 resources include the contraction section, high speed diffuser sections, fan section, and liquid
nitrogen injection system. These, along with internal components provided with FY 1977 funds (test

section, model support section, screens and turning vanes), will all be installed in the tunnel shell
using FY 1978 funds.

Equipment to be provided with FY 1978 resources includes the special piping system, the lube o0il systems,
the cooling water system, the high pressure compressed air system, the vacuum system, and the nitrogen
admission and venting systems, all of which will be fabricated and installed‘using this funding increment.
Fabrication of the tunnel drive system which was started with FY 1977 funding also will be continued with
this funding increment. This includes speed control system fabrication, fan drive fabrication, and re-
winding the existing motors (4' x 4' SWT). Installation of all elements of the tunnel drive system,
both new and elements recovered from the existing facility, will be accomplished using this increment
of funding. Additionally, these resources will be used to provide the test section side access system.
The side access system consists of retractable access chambers which, coupled with gate valves that
isolate the test section from the rest of the tunnel circuit, permits safe access to the model by
operating personnel without returning the entire tunnel to ambient conditions.

An environmental impact statement (EIS) for this project has been prepared. As indicated in the EIS,
proper design and construction, as well as adequately controlled operation of the completed facility, will
mitigate possible environmental impacts, such as noise, venting of large volumes of nitrogen gas, and the
possible formation of ground fog caused by cold nitrogen gas venting. This will be accomplished to a
degree sufficient to meet environmental standards. Although several studies and final design pertaining
to these areas of concern are not yet complete, preliminary findings indicate that acoustical treatments
of the tunnel drive system and the vent stack will reduce noise to acceptable levels. Similar efforts,
including pilot vent stack operation, although not complete, indicate that the nitrogen can be satis-
factorily vented without adverse effects under most operational conditions. However, there may be
occasions when the mode of tunnel operation will have to be modified due to atmospheric conditions which
could, when the cold nitrogen gas is vented, lead to a ground fog "problem'. Work is continuing to
develop the most effective combination of equipment and operational parameters to satisfactorily deal
with these problem areas.
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PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition........cciiiveenennn e teeasenaens -—-- --- --- ---
CONSErUCEION. v vve ittt ittt ieinneceeeoeennesons 17,100,000
Tunnel pressure shell: materials, fabrication,
and erection (Increment TII)....eeeeeeeeeennns LS --- --- 11,900,000
Tunnel structure components fabrication
(Increment II)........... e e e ae e LS -—— --- 3,700,000
Tunnel structure components installation....... LS -——- -—-- 1,500,000
Equipment........ooveuien... e ceeeeen ceeiean 6,400,000
Special piping system......... e eseeesnsaasanns LS - ~-- 3,000,000
Tunnel drive system (Increment II).......ev.o-. LS - - 3,200,000
Test section side access system...... cereaarean LS --- --- 200,000
Fallout Shelter (not feasible)...eeeeeeeeneeneon. --- --- --- ---
Total.. ..o et ersaees et e eeac st ace sttt ecasaearen cheeraenaens 23,500,000

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan

Figure 2 - Perspective View

Figure 3 - Second Floor Plan and Tunnel Layout
Figure 4 - Tunnel Aerodynamic Lines

Figure 5 - Test Section Elevation

Figure 6 - Fan Drive System

Figure 7 - Funding Plan
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OTHER EQUIPMENT SUMMARY:

Existing collateral equipment consisting mainly of the electric drive motors and a portion of the building
for the 4' x 4' SWT will be used in this facility. The total "book value" of the 4' x 4' SWT is about
$4,942,000. The estimated replacement value of the 4' x 4' SWT is $20 million, of which about $14 million
will be reused in the NTF. Although no other noncollateral equipment is required to complete this facility
and operate it for its intended purpose, it is anticipated that special mounting '"jigs" and data gathering
devices will be used in conjunction with future aerodynamic test programs. Since the details of these
test programs have not yet been developed, the specific items of additional specialized noncollateral equip-
ment cannot yet be identified. However, it is anticipated that some of this equipment will be provided
from existing inventories and other items will be purchased as the special need arises.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

To complete the construction of the National Transonic Facility, some $15-20 million of additional
funding will be required.
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LANGLEY RESEARCH CENTER

CONSTRUCTION OF NATIONAL TRANSONIC FACILITY

FUNDING PLAN
(Millions of Dollars)

Fiscal Year

1977 1978 Future Total
CONSTRUCTION . ¢t vveeneveeanoeanereonneanannns che e eas e 14.2 17.1 11,1 424
Demolition, piles, and foundationsS........eeveuneoerecanaeans 1.4 - --- 1.4
Sitework and building......vveeeeuenn.. ceeaesaaas i e aeeaaan --- --- 3.4 3.4
Tunnel pressure shell................ e eiaeci et e e 7.7 11.9 4.9 24,5
Tunnel structure components fabrlcatlon e eceete e 4.4 3.7 --- 8.1
Tunnel structure components 1nsta11at10n ......... cesreneas cee -—- 1.5 --- 1.5
Insulation and liner............c.cciiue... e etstcee e e --- --- 2.8 2.8
Nitrogen StOrag€....vuieceeeeennecnnansanns Chetesecenee ey 7 --- --- .7
EQUIPMENT.....c..vvvnvnn., cre s e e fees s cret i e .. 10.8 6.4 5.4 22.6
Special piping system.............. ee st e et s e ateaes e --- 3.0 - 3.0
Cooling coil......... e iee i eeeee s .3 --- --- .3
Tunnel drive system.........cveeeeeeenesns chase e e 6.5 3.2 --- 9.7
Fan components. . ..uueiersinnereneerenencencnnons cecee e . 1.9 --- --- 1.9
Model SUPPOTt SYSEeM. vt tnee et tnseeesessanneeeesoneeesannnannn .8 --- --- .8
Process control SyStem...u.ueeereeeneoneeeeeeneenonnss ceeeaas --- --- 2.4 2.4
Data acquisition and research instrumentation............ oo - --- 2.9 2.9
Test section side access SYSteM..v.vereveeeonenrrenonans cer e --- .2 - .2
Model handling equipment...........iiiiieiinenreonncananeanns --- --- .1 .
Electrical Sy StemMS...ueeeeeeeeeeeerereeeraenenoaneaoenesnsnas 173 --- --- 1.3
TOTAL . ittt ittt iaanans et e ee. 25.0 23.5 16.5% 65.0
*NOTE: Some $15-20 million is estimated ) BASE LINE
at this time, Figure 7 ESTIMATE
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MODIFICATION OF 40 x 80 FT SUBSONIC WIND TUNNEL
LOCATION PLAN

PROJECT
LOCATION

NALA/AMED |
VIBTOR ENTRANCE
'AND PASS ORICE

Ll

L1
FEET 0 200

|
600 800 1000

g - 1 i i
o METERS 0 100 200 300

1
400




CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

PROJECT TITLE: Modification of 40- by 80-Foot Subsonic Wind Tunnel

INSTALLATION: Ames Research Center

FY 1978 CoF ESTIMATE: $13,500,000

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California

COGNTZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding.....vevevveneeeneennns. seeene 2,208,000 6,000,000 8,208,000
Other affiliated funding.....veeveeveerneconennns . . --- 16,736,000 16,736,000
o o 1 I et isana . 2,208,000 22,736,000 24,944,000

SUMMARY PURPOSE AND SCOPE:

This project provides for the second increment of funding for the modification of the 40 x 80-Foot (12.2 x
24 .4 meter) Subsonic Wind Tunnel at Ames Research Center (ARC), Moffett Field, California, to provide the
capability for testing of advanced rotorcraft at speeds to 300 knots (154 meters per second) and for the
addition of a new 80 x 120-foot (24.4 x 36.6 meter) test section for full scale wind tunnel testing of verti-
cal and short takeoff and landing (V/STOL) aircralt in the speed range of 5 to 110 knots (2.6 to 56 meters per
second). The location of the 40 x 80-Foot (12.2 x 24.4 meter) Subsonic Wind Tunnel is shown in Figure 1.

The existing facility is limited in lerms of both the maximum test speed obtainable, 200 knots (103 meters
per second), and test section size, 40 x 80-foot (12.2 x 24.4 meter). To increase the test speed from 200 knots
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to the needed 300 knots (154 meters per second), the existing 36,000 HP (27,000 kW) wind tunnel drive motors
will be replaced with 135,000 HP (101,000 kW) motors. Also, the present 6-bladed, fixed-pitch fans will be
replaced with 15-bladed, variable pitch fans. With the new drive system, the maximu

speed will be 377 feet per second (115 meters per second) rather than the 600 feet per second (180 meters per
second) with the existing system. (In combination with the sophisticated fan design and with the variable-

$ 4+~ hladrn TrhnoAwvwnAw AtAnd T Fhda AT I An S A 1 P PRPN
piteh blades incorporated in this wmodification,

generated by the facility. For example, the noise generated by the new fan system at 200 knots will be at

least 20 dBA lower than at present.) These changes, along with associated structural modifications, will pro-
vide the increased test speeds required in the 40 x 80-foot test section.

For full scale testing of V/STOL aircraft, a new 80 x 120-foot (24.4 x 36.6 meter) test section "leg" will
be added to the 40 x 80-Ffoot (12.2 x 24.4 meter) subsonic wind tunnel (Figure 2). For the 80 x 120-foot
(24.4 x 36.6 meter) test section configuration, air will be drawn in from the atmosphere through an entrance
opening approximately 360 x 130 feet (110 x 40 meter), pass through the test section and the main drive
section, and will be exhausted to the atmosphere through louvers to be installed in the south wall of the
existing 40 x 80-foot (12.2 x 24.4 meter) subsonic wind tunnel. Flow diversion vanes and louvers and adjust-
able turning vanes must be installed to permit operation in either 40 x 80 mode or in the 80 x 120 mode to
ensure that the flow is smooth and uniform during both modes of operation (Figure 3).

To permit siting of the new test section leg, acquisition of approximately 5 acres of land belonging to the
Pacific Gas and Electric Company (PG&E) and the relocation of a portion of the Ames' electrical power sub-
station are required. In order to obtain the PG&E property, an equal amount of Ames' land will be traded to
PG&E for their property. The land trade with PGS&E has been agreed upon by both parties concerned. The land
presently planned to be traded is shown in Figure 4. Plot B (NASA property) will be traded for Plot A (PG&E
property). The part of the Ames' substation to be relocated will be built adjacent to Plot B. Plot C shown

in Figure 4 is Navy property and a '"Land Use Agreement' with the Navy will be obtained by NASA for use of
that property.

The FY 1977 increment provided for the initiation of the procurement for the main drive motors and controls,
the fan and stator blades, the fan hub and variable pitch mechanism, and the relocation of part of the Ames'
electrical power substation. It is planned to incrementally fund these long lead items over four fiscal years.
The second increment of funding for the long-lead items is included in this FY 1978 funding request. In
addition, the FY 1978 funding also provides for the initial site work, structural modifications, and the new
balance and model support system for the 80 x 120-foot (24.4 x 36.6 meter) test section.

The relationship of
the FY 1977, FY 1978, and future resources is summarized in Figure 7.

Considerable engineering and special feasibility studies have already been completed, and the results im-
plemented in the project design. The final design for the repowering was completed in late 1976. Final
design for the addition of the new test section leg is about 30% complete and is scheduled to be completed by

. . . w .
mid-1978. The initial effort in the final design for t

lead items that are included in this budget request.

Fimal Aoacdon Fasr £l cwacs oo oot

he new test section leg will cover the critical, long
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PROJECT JUSTIFICATION:

Modifications to the existing 40 x 80-Foot (12.2 x 24.4 meter) Subsonic Wind Tunnel will provide a national
facility with a capability for both research and development testing of.full scale rotorcraft systems at
speeds to 300 knots (154 meters per second) and for full scale testing of vertical and short takeoff and
landing aircraft in the speed range from 5 to 110 knots (2.6 x 56 meters per second). This requirement has
become critical in the past decadc. During that time, both civil and military rotorcraft have advanced
significantly in speed capability, and can no longer be adequately evaluated in any existing test facility.
Also, the technology of such VTOL and STOL aircraft as the Advanced Harrier AV-8B and the Navy Multi-Mission
V/STOL aircraft have advanced to the point that full scale testing of flight configuration is now required
(in the absence of adequate wind tunnel facilities) to investigate and resolve the very complex
problems of propulsion system/airframe structure/control interactions so that development of these vehicles
can proceed effectively and economically.

The usefulness of wind tunnel testing prior to flight testing has been demonstrated in a wide variety of
test programs conducted in this facility in the past 3 to 5 years. Testing has included V/STOL aircraft such
as OV-10A, XV-5, H-126, and AV-8B; CTOL aircraft such as F-14, F-15, F-111B, and A-37; rotorcraft such as
XV-15, AH-56A, and ABC flight rotor; propulsion systems such as Q-Fan and J-79; recovery devices such as B-77
drogue chute and full scale parawings; and the space shuttle orbiter.

The growing limitations of current test facilities for such testing were recognized in 1967 by the Aero-
nautics and Astronautics Coordinating Board (AACB) when it initiated studies that ultimately led to this plan,
to modify the 40 x 80-Foot (12.2 x 24.4 meter) Subsonic Wind Tunnel. 1Initially, comprehensive studies were
made of the feasibility of constructing a new full scale wind tunnel to achieve the defined testing require-
ments; however, the cost was found to be more than $300 million in 1973 dollars, an amount considered exces-
sive. Moreover, it was determined during this period that the technology was now available to permit the
design of a new drive system to fit into the drive support structure of the existing facility and achieve

most of the desired testing requlvemeﬂtC. Therefore, it was decided to defer further considerations of a
new full scale wind tunmnel. The approach involving modification of the existing facility, as described in
this project, was presented to and approved by the AACB in 1973.

It was also determined that modifications requiring a shut-down of the 40 x 80-Foot (12.2 x 24.4 meter)
Subsonic Wind Tunnel could be accomplished within an acceptable period of 8 months or less. Duc to the heavy
utilization of the 40 x 80-Foot Subsonic Wind Tunnel, the impact of the required down-time on projected test
pregrams ha ully analyzed. It hias been deitermined that the primary impact would be on the NASA

-~
L0gLalls tud
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long-range test programs which at present have no critical due dates. There are no known programs from other
agencies that would need to be accomplished during the 8-month period.

A primary need in connection with the higher speed capability is to investigate advanced high speed rotor
systems. In rotorcraft systems such studies are important in examining aerodynamics/dynamic interactions in
minimizing structural and associated safety problems, reducing rotorcraft noise and improving flight perform-
ance in civil transport and military mission roles. These are all factors that strongly affect the potential
utilization of rotorcraft as air transportation systems. Military operations impose stringent requirements
on landing and takeoff perfarmance. The Rotor Systems Research Aivcraft (RSRA) and the XV-15 are examples ot
advanced rotorcraft which require the increased speed capability of the modified facility.

The primary need for a larger subsonic test section is based on the fact that VTOL and STOL aircraft as well
as the larger rotorcraft encounter wall blockage problems and large downwash angles which are associated with
powered 1lift, Conventional aircraft also require a large test section to study the performance of high-1lift
devices which are Reynolds number sensitive and difficult to reproduce accurately at less than full scale.
The mechanical and structural aspects of high-1lift systems such as air leaks and deflection under load can
significantly affect test results of aerodynamic performance. For V/STOL aircraft, the main problem is usu-
ally the propulsion system and its interaction with the aircraft. The main components of the propulsion
system (rotor or fan blades, inlets, vectoring devices, etc.) operate in the range of Reynolds numbers where
significant variations in aerodynamics occur, In addition, there are important aeroelastic, mechanical, and
structural aspects of these propulsion systems that require extensive experimental studies using full scale
or flight hardware. The major technical risks of V/STOL aircraft employing low disk loading rotor systems
are associated with dynamic loads, dynamic stability, and control of the rotor system. These characteristics
are highly dependent on the unsteady aerodynamic force imputs to the rotor and on the dynamic characteristics
of the rotor and its control system including backlash, break-out forces and nonlinear effects. For V/STOL
aircraft employing high disk loading, direct lift propulsion systems, the main problem areas are in hovering
and in the transition to wing supported flight, In this transition, the 1ift propulsion system is generally
required to operate in a highly distorted, unsteady, and turbulent flow field, with resulting high vibratory
loads on fan blades, and possible catastrophic failures in flight due to fan or engine stalling. It is there-
fore essential that the characteristics of the propulsion system as installed in the aircraft be determined
prior to committing the hardware to flight. Failurc to do this may result in serious deficiencies going un-
discovered until the occurrence of a disastrous in-flight failure. The Tilt Rotor Research Aircraft (Xv-15)
now being developed is an example of a low disk loading V/STOL aircraft which requires full scale wind
tunnel testing.

is projected that such test programs will continue in the foreseeable future--both before and after

1t
these facility modifications are made--with about 2/3 of the programs being tested in the 80 x 120-foot test
ecti ial. To meet the continuing demand, the 40 x 80-Foot Subsonic Wind Tunnel
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is operating two shifts per day, five days per week. After modification, the 40 x 80/80 x 120-Foot Subsonic
Wind Tunnel complex will continue to be operated on two shifts. The gtaff at that time, is projccted to be
S6 civil service and 8 coniraciovr personnel, the same as presently assigned to the facility.

The projected utilization of the modified 40 x 80-Foot Subsonic Wind Tunnel will involve approximately 70%
for research problems, such as: rotor aerodynamic/dynamic interactions; aerodynamic/propulsion interactions;
engine/airframe integration; V/STOL propulsion control systems; and noise and gust alleviation. Approximately
30% utilization is projected for the development problems of rotorcraft and V/STOL aircraft involving con-
figuration delinitions, system integration and evaluation, and performance improvement,

Successful developmental testing of civil and military advanced rotorcraft and V/STOL aircraft now being
scheduled requires that the 40 x 80-Foot (12.2 x 24.4 meter) Subsonic Wind Tunnel be repowered to increase the
maximum wind speed from 200 to 300 knots (103 to 154 meters per second) and be modified to incorporate a new
80 x 120-foot (24.4 x 26.6 meters) test leg by early FY 1981. To achieve that objective, procurement of long-
lead items - fan system, test section system, and drive motors - must be initiated by early FY 1978. Con-
struction funding in subsequent fiscal years are also required to complete this project.

PROJECT DESCRIPTION:

Figures 1 and 2 present a location plan and plan view, respectively, of the 40 x 80-Foot (12.2 x 24.4 meter)
Subsonic Wind Tunnel. Repowering will increase the maximum wind speed of the 40 x 80-foot test section from
200 to 300 knots (103 to 154 meters per second). This increased capability will be achieved by replacing the
six existing 6,000 HP (4,500 kW) induction motors with six 22,500 HP (16,800 kW) synchronous motors, and the
existing 6-bladed, fixed-pitch fans with 15-bladed, variable-pitch fans (see Figures 3 and 5). The wind
tunnel will be repowered within the existing drive section structure using the existing main drive supports
which will require only minor modifications to withstand the additional loads imposed by the heavier and
more power ful motors and fans. Frequency control for varying fan speed will be provided through the use of
the existing motor generator set which will require some modification. The combination of variable-pitch
fans and frequency control will provide the 40 x 80-foot (12.2 x 24.4 meter) test section with a precisely
controlled speed range of 5 to 300 knots (2.6 to 154 meters per second). The existing wind tunnel shell
will require structural reinforcement Lo support increased air Toads.

The 80 x 120-foot (24.4 x 35.6 meter) test section capability will be accomplished by adding a new "leg" to
the existing tunnel circuit just upstream of the drive motor section (see Figure 2). The new leg will include
the new test section (Figure 6), necessary transitions and flow directing structure and sound muffling treat-
ment required to avoid adverse acoustical impact on the environment and surroundings of Ames Research Center.
In this operating contiguration, air will be inducted at the entrance cone, flow through the 80 x 120-foot

CF 9-22



(24.4 x 36.6 meter) test section, the drive motor section, and portion

s of the existing wind tunnel circuit,
1stalled in the existi

ing tunnel downstream

}a

21
rt
L

Due to the size and complex nature of this facility, it has been considered appropriate to plan its financ-
ing in progressive increments over several fiscal years, as shown in Figure 7. The first increment, totaling
$6 million, was provided in FY 1977. Analyses of project schedules and project management capabilities indi-
cate that such a funding approach will not advercsely affect the operational schedule for this large facilitv,

scheduled for completion in mid-1981. Preliminary engineering estimates indicate that the total ultimate
cost of this facility will probably be about $80 to $85 million, depending on the time of construction and
the ultimate degree of cost escalation encountered. Considerable preliminary engineering, special studies
and design have already been completed.

Both the design and construction of this project are being managed on a "work package'' basis. Each of the
"work packages' contains all elements of work to be accomplished through separate procurement. Each is sepa-
rately scheduled and subject to separate cost control. This approach is particularly effective for an ex-
tremely large and complex project such as this. Identification of smaller increments of the total job results
in better project management, improved competition, and better functional and cost-effective designs.

the FY 1978 budget request will provide for the continuation of the elements of the project initiated
with FY 1977 resources, and will cover the start of several additional work packages. These work packages
are: site development work; main drive assembly and installation; main drive power supply, nacelle,
farings and spinmer; the model support and balance system for the new test sectiony and structural modifi-
cations and erection. Procurement of other elements of this project will follow as necessary.

The environmental impact of the proposed modifications has been studied and evaluated in detail, and it is
concluded that there will be no adverse impact on the environment at Ames or its surroundings. The control
of noise and vibration, the only environmental problems associated with the operation of the present facility,
has been taken into consideration in the design of the modifications. It is estimated that these noise and
vibration levels will be significantly lower with the operation of the modified facility than with the ex-
isting facility. The Ames Rescarch Center's Environmental Impact Statement is being amended tec cover the
Modification of the 40 x 80-Foot (12.2 x 24.4 meter) Subsonic Wind Tunnel.

Energy requirements of the modified facility will be significantly greater than for the existing facility,
due primarily to the increase in drive power (36,000 HP to 135,000 HP). However, various energy saving tech-
niques arc being incorporated in this modification to minimize that impact. It is estimated that with these
energy saving techniques, the energy usage of the facility will increase from about 6,500 fo about 14, 500

megawatt hours per year rather than to about 25,000 megawatt hours per year without inclusion of those
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techniques. The Center commitment is to absorb that level of usage without increasing the currently projected

energy level. This would be accomplished by restricting the operation of gome other major facililles at the
[alaSabalatal
PROJECT COST ESTIMATE:
Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition. cuu.i o iniiine it inniniiioneaneanns - --- -—- -
Construction...... e e eceeneeea Ceerierees 2,000,000
Site work and utilities............ Gt e eraaeeteeeas LS --- --- 100,000
Structural modifications......... et easeaes s LS --- --- 1,100,000
Structural erection....... ettt e . LS --- --- 800,000
Equipment...... et tester e e sesettesacsearienan 11,500,000
Main drive assembly and installation............. . LS --- -—= 500,000
Main drive system (Increment II).......... e LS --- --- 900,000
Main drive power supply.....cvveinn.. checseeanaas LS --- --- 500,000
Fan and stator blades (Increment TI)......eeeeeooe LS -——- --- 1,300,000
Fan hub and variable pitch mechanism
(Increment II)........... Cecetenseaeen e e LS - --- 1,000,000
Nacelle, faring, and spinner........ccceeeeeecesne . LS - - 1,200,000
Substation relocation (Increment IIL)..e.eececeaaass LS --- --- 700,000
Model support and turntable............. et .o LS --- --- 3,900,000
Model balance SYSteM.u....veeeneuans e, LS --- --- 1,500,000
Fallout Shelter {not feasible).............. et -—- --- -—- ---
Total.......coo... e teceetceeaaa s et eease e Cereeeaa cheena 13,500,000
LIST OF RELATED GRAPHICS:
Figure 1 - Location Plan
Figure 2 - Plan View
Figure 3 - Vanes, Louvers, and Fan Drive System
. . CF 9-24
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Figure 5 - New Fan Drive Uni

Figure 6 - 80x120-Foot Test
Figure 7 - Funding Plan

t
Section

OTHER EQUIPMENT SUMMARY:

Existing collateral equipment consisting mainly of the model support system, balance, motor generator sets
and rheostat, and the existing 40 x 80-Foot Subsonic Wind Tunnel will be used with this modification project.
The total '"book value" of the 40 x 80-Foot Subsonic Wind Tunnel is approximately $16,700,000. Existing non-
collateral equipment valued at $1.4 million which consists primarily of computers will be used.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

To complete this project, some $60.5 to $65.5 million additional will be required in future fiscal years.
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AMES RESEARCH CENTER
FISCAL YEAR 1978 ESTIMATES
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AMES RESEARCH CENTER

FISCAl YFAR 1078 ESTIMATES
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Figure 3
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AMES RESEARCH CENTER
FISCAL YEAR 1978 ESTIMATES

MODIFICATION OF 40 x 80 FT SUBSONIC WIND TUNNEL
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AMES RESEARCH CENTER
FISCAL YEAR 1978 ESTIMATES
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Figure 5
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AMES RESEARCH CENTER

R 1978 ESTIMATES

MODIFICATION OF 40 x 80 FT. SUBSONIC WIND TUNNEL
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Figure 6
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AMES RESEARCH CENTER

™ T <
L

YEAR 1578 ESTIMALLES

MODIFICATION OF 40- Ly 80G-FOOT SUBSONIC WIND TUNNEL
FUNDING PLAN
(Millions of Dollars)
Fiscal Year
1977 1978 Future Total
CONSTRUCTION. .\ vvvernennnn. e e S RO veee men 2.0 28.3 30.3
Site work and utilities....oieeeneeeunsnans et ieesese e -—- .1 .5 .6
Piles and CONCreLe. .t ve v re e sresonerossasocannnns e oo --- --- .8 .8
Structural modifications............ et es et cer e --- 1.1 10.6 11.7
Structural erection.............. St ieses e Ceee e -—- .8 7.3 8.1
Painting and finishing............. e cresennn feceea s -—- --- 1.0 1.0
Fire protection....... vt e ceceenn ceeeieeneas “es --- ~-- 4 A
Acoustic treatment........... e e e eeees Chteeese e --- --- 7.2 7.2
Miscellaneous mechanical...... ettt eecee et e --- “-- .5 .5
EQUIPMENT..... ceaeens eeeee e Gttt est e ceteseeaaa RN 6.0 11.5 35.6 53.1
Main drive assembly and installation............. P ceiane --- .5 4.8 5.3
Main drive system..... eesie s e ibteeseaasaas Ceecrereaaan . 2.7 .9 7.3 10.9
Main drive power supply.....ceeeevneieennens ceaiaan e .. --- .5 2.1 2.6
Fan and stator blades..... Cheeeaaa D N e 1.3 1.3 5.3 7.9
Fan hub and variable pitch mechanism........... et eree e 1.5 1.0 2.5 5.0
Nacelle, fairings, and spinmer.........c.cevenevnns et - 1.2 1.1 2.3
Electric installation............ ettt ettt --- - 2.9 2.9
Substation relocation............ ceeeans et e e et .5 .7 1.8 3.0
Model handling System........ceeucueonss e e ceaes --- --- 1.4 1.4
Model auxiliary SyStemS.......eeeveeuveroaness ceereeean ceeeen --- --- .9 .9
Test section doors and floor panels...... it eeeee e . --- --- 1.1 1.1
Model support and turntable.............. et --- . --- 3.9
Model balanCe SYSEeIM. . i tuun s oriaeonnroenssansanosoanosossens --- 1.5 1.8 3.3
Data acquisition and operation control systems............... --- --- 2.6 2.6
O AL s vttt ettt et e anetsetaesaeesetsosasesossscasnsnoneness 6.0 13.5 63.9 83.4

|
:
|
|
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1978 ESTIMATES
SUMMARY

VARIOUS LOCATIONS

Amount Page No.
Office of Tracking and Data Acquisition:
Rehabilitation and modification of 64-meter antenna componentS............ 1,750,000 CF 10-1
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JET PROPULSION LABORATORY
FISCAL YEAR 1978 ESTIMATES

REHABILITATION AND MODIFICATION OF 64 METER ANTENNA COMPONENTS
TYPICAL 64 METER ANTENNA CONFIGURATION
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CONSTRUCTION OF FACILITIES

FLSCAL YEAR 19/8 ESTIMATES

PROJECT TITLE: Rehabilitation and Modification of 64-Meter Antenna Components

INSTALTATTON: Jet Propulsion Laboratory

FY 1978 CoF ESTIMATE: $1,750,000

LOCATION OF PROJECT: Goldstone, California; Canberra, Australia; and Madrid, Spain

COGNIZANT HEADQUARTERS OFFICE: Office of Tracking and Data Acquisition

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding........oviiiininiennennnns 234,000 935,000 1,169,000
Other affilliated funding........................ --- 51,749,000 51,749,000
Total......o.vvnn. e e e 234,000 52,684,000 52,918,000

SUMMARY PURPOSE AND SCOPE:

This project provides for the rehabilitation and modification of elements of the existing 64-meter antenna
subnet consisting of three stations located at Goldstone, Canberra and Madrid. The major elements toc be
accomplished by this project are the replacement of the radial bearing wearstrip at Goldstone; modification
of the antenna chilled water loops at the three stations; modification of antenna equipment rooms and re-
location of tricone equipment at Canberra and Madrid; modification of the pure water storvage facilities
for the high power transmitter (100 - 400 kW) at the three stations; and, rehabilitation and modification
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(mechanical, electrical, and structural) of the operations control and support buildings at Canberra and
Madrid. FEnergy conservation and safety crit i1l be congidered in all aspects of this project.

fnwd A v
Le€lia wi

PROJECT JUSTIFICATION:

The 64-meter antenna subnet, located in California, Australia, and Spain, provides the principal science
data link for missions to the planets., The high power transmitter's command capability, unique to this
subnet, is also essential to the critical phases of missions such as Viking, Mariner, Jupiter, Saturn (MJS),
and Pioneer Venus. Reliable performance by this subnet is therefore required for successful conduct ot the
planetary missions. This program is extremely important in maintaining the continued reliability of this
essential subnet.

PROJECT DESCRIPTION:

The existing wearstrip at Goldstone is badly worn and has had recent failures of the attaching hardware.
These failures required 16-hour blocks of antenna downtime in order to accomplish repair on an emergency basis.
Due to the worn condition, bearing preload has been reduced from 330,000 1bs to 200,000 1lbs to minimize wear
and extend life. This reduction in preload requires that the antenna be stopped and the azimuth hydrostatic
bearing lowered when wind velocity reaches 45 mph.

The existing antenna heating, ventilating and air conditioning (HVAC) assemblies at Goldstone, Canberra,
and Madrid were designed and built to accommodate a specific and fixed heating and cooling requirement.
Utilization of the antennas during the past several years has shown the requirement not as fixed, but ex-
tremely variable. This change is due to the relocation of both personnel and equipment and the introduction
of additional equipment thus unbalancing the HVAC loading. The rigidly installed system does not have the
capability to respond to these changing loads, and is not compatible for control by a utility control assembly.
An additional modification will be made to the HVAC assemblies controlling the temperature and humidity for
the master equatorial system., The master equatorial system is required for all precise pointing modes of
track such as blind pointing for acquisition.

The existing cold air supply for the hot deck of these assemblies is provided by a freon direct expanison
compressor unit. During summer operation in high humidity environment the unit is subject to icing/freeze-
up causing a loss of both temperature and humidity control. This has occurred at each of the subnet stations.
Temperature stability is extremely important to the proper operation of the master equatorial system.
Accuracy of this unit can only be obtained after it has been temperature-stabilized for a period of four to
five days. Therefore, there would be a loss of tracking capability for at least this period of time after the
freon unit [ailure was corrected. This possible failure is eliminated when the freon unit is replaced with a
chilled water cooled air handler.
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HVAC assembly reliability is in jeopardy due to the lack of redundancy of supply and return hoses in the
cable wrap-up areas. The hoses and the piping in these areas are to be remanifolded to provide for ready
switch-over to the installed spares for the critical flow paths for immediate failure recovery.

The modification of the antenna equipment rooms and relocation of tricone equipment at Canberra and Madrid
is requircd because of limited working space in the tricone, which has produced congested and unsafe working
conditions. In addition, access for calibration and maintenance of this equipment will then be available
during tracking operations because this area is not subject to movement. This effort will provide improved
working conditions and establish the same Radio Frequency (RF) configuration as at Goldstone, DSS 14. As a
result, special documentation and procedures for nonstandard configurations will be avoided, thereby reducing
the risk to the NASA Mission Set. This equipment has been relocated at DSS 14 in order to clear up safety
and code violatioms.

The large pure water storage tanks at the three 64-meter antenna sites are not provided with any system for
purity monitor and control. There is no ability to recycle stored water through a filter/purification loop
in conjunction with the large storage tank. Because of the inability to continuously process the stored
water the purity level deteriorates and makes the water virtually unusable as the necessary backup supply
for the high power transmitter sybsystem.

A small amount of contamination in the cooling water can render a $150,000 klystron unrepairable. These
modifications are therefore required to increase reliability while decreasing maintenance costs.

The rehabilitation and modification of operations control and support buildings at Canberra and Madrid is
required to replace worn and obsolete items and to meet current building code regulations due to changes in
building occupancy and operational modes.

The major categories to be rehabilitated, modified, or replaced are: 1) building exterior/interior envelope
including roofs; 2) space heating equipment and auxiliaries; 3) air conditioning equipment and auxiliaries;
4) electronic equipment; and 5) miscellaneous electrical (primarily electromechnical) equipment. In additien,
the associated control systems, fire protection systems, and power distribution systems will be modified as
required.

At DSS 42/43 the antenna support building air conditioning is provided by eleven units that have been in
operation for almost 15 years and which require an increasing amount of preventative and corrective mainte-
nance work. Replacement with a central station type plant will not only almost eliminate the corrective
maintenance costs but will also reduce the preventative maintenance and operation costs.
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This overall project will result in more reliable operation at these locations and in lower maintenance
and operation costs. Energy conservation and safeiy criteria will be adeguatcely considered in all of the
above tasks.

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quanity Cost Cost

Land Acquisition.......... ... i --- --- --- -
CONSETUCEION. . . it ittt it e et et et --- - --- 1,750,000
Wearstrip replacement............. .o ivnnn... LS - --- 100,000
Antenna Water SyStems...............uieuiunnnnnnn. LS --- --- 440,000
Goldstone. ... ..ot i e e LS --- --- (150,000)
Canberra. ... ...t e e e e LS --- --- (150,000)
Madrid, ..o e LS --- --- (140,000)
Antenna equipment room modifications.............. LS --- --- 260,000
Canberra. .. ... ... . e LS --- --- (135,000)
Madrid. ... ..o e LS --- --- (125,000)
Structural rehabilitation and modifications....... LS --- --- 235,000
Canberra............. e e e LS --- --- (140,000)
Madrid.. . ue i e et e e . LS --- -—-- (95,000)
Mechanical rehabilitation and modifications....... LS -~-- --- 380,000
Canberra............. e Ciieaeseens LS --- - (225,000)
= T B o X« . LS --- --- (155,000)
Electrical rehabilitation and modifications....... LS --- - 335,000
LOF 001 073 o o - S . LS --- ~—- (200,000)
Madrid. ... o.ieieiin v iniiiieein e . LS --- --- (135,000)
EQUipment.., cvt et et irri e ieieeieineaanas ce e . - --- -=- ---
Fallout Shelter (not feasible)....... e cieraen --- --- --- ---
Total..... ..., et ae s fr i sesa et e e e ierae et . 1,750,000
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Typical 64-Meter Antenna Configuration
Site Plan DSS 14, Goldstone

Site Plan DSS 42/43, Canberra

Site Plan DSS 61/63, Madrid

OTHER EQUIPMENT SUMMARY:

No other collateral or noncollateral equipment is involved.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

For presently planned usage, there are no currently foreseen future funding requirements necessary to
complete this specific project. However, additional rehabilitation and modifications of these large and
complex antenna systems may be anticipated.
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JET PROPULSION LABORATORY
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JET PROPULSION LABORATORY
FISCAL YEAR 1978 ESTIMATES
REHABILITATION AND MODIFICATION OF 64 METER ANTENNA COMPONENTS
DSS 42/43 SITE PLAN
CANBERRA, AUSTRALIA
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JET PROPULSION LABORATORY
FISCAL YEAR 1978 ESTIMATES

REHABILITATION AND MODIFICATION OF 64 METER ANTENNA COMPONENTS

DSS 61/63 SITE PLAN
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

SPACE SHUTTLE FACILITIES

Office of Space Flight:

Launch and Landing Facilities:

Modifications to launch complex 39 (KSC)........ e et ettt
Modifications for solid rocket booster processing facilities (KSC)........
Rehabilitation of barge channels (KSC)................ e e

Ground Test Facilities:

Modifications for crew training facilities (JSC)...vvevennnnnnnn .

Manufacturing and Final Assembly Facilities:

Modification of manufacturing and final assembly facilities for

Rehabilitation and modification of shuttle facilities
at Various Locations.

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

Amount

...........

44,520,000

—_—2 2

40,700,000
1,730,000
2,090,000

860,000

—

860,000

18,610,000

—_—2 2

18,610,000

1.750.000
,750,000

1,750,000

65,740,000
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PROJECT TITLE: Space Shuttle Facilities

INSTALIATION: Various Locations

FY 1978 CoF ESTIMATE: $65,740,000

LOCATION OF PROJECT: Locations are identified in the following documentation.

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding....eeeesecessscccassosacsss 12,748,000 98,362,000 111,110,000
Other affiliated funding..eceseesceecsossconsans --= 817,850,000 817,850,000
TOtal.ueueeeaoeesacsoascsssssascsessssasancasnssns 12,748,000 916,212,000 928,960,000

The above is summary data only for the projects included in this submittal., For clarification purposes it
is noted that prior to FY 1978 a total of $27.2 million has been made available for shuttle for planning and
design in addition to a total of $260 million for shuttle facilities construction.

SUMMARY PURPOSE AND SCOPE:

The purpose of these projects is to modify and add to existing government-owned facilities and to construct
a limited number of new facilities necessary to support the Space Shuttle Program. As in prior years, this
shuttle facility package includes all major facility requirements which are unique to the Space Shuttle Program.
All requirements are tied to a shuttle program milestone or 'meed date'". 1Included in this package are all
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facility requirements needed to achieve that initial operational capability as set forth in the project
documentation and/or the assumptions on which total shuttle facility needs have been based and projected.

In FY 1978, the shuttle facilities proposed are again primarily for launch and landing requirements at
John F. Kennedy Space Center (KSC). The work includes continuing modifications to Launch Complex 39 and the
Solid Rocket Booster processing facilities which were initiated with prior year resources. The LC 39 work
includes: completion of the second mobile launch platform that was initiated with FY 1977 resources; the
first but a major phase of modification to Pad B to support space shuttle flights planned in late 1982 and
beyond; and modification for the High Bays 1 and 2 of the Vehicle Assembly Building for the final mating,
integration and checkout of the space shuttle vehicle components (orbiter, external tank and solid rocket
boosters) and the external tank processing and storage requirements. As a continuation of the FY 1977 pro-
ject, it is also planned to modify the Gemini parachute building, M7-657, to provide capability for receiving,
refurbishing and repacking the SRB parachutes. This item was also requested in FY 1977, but a reduction in
the appropriation resulted in deferral to FY 1978, The request for KSC also includes rehabilitating and
dredging the Banana River barge channel to restore it to its original depth and width thereby allowing pass-
age of barges that will deliver the external tanks and spent SRB casings to the launch site.

Fiscal Year 1978 requirements at other locations include continuing modifications for crew training and
external tank manufacturing and final assembly. Also included are minor rehabilitation and modification pro-
jects which are required to support the Space Shuttle Program and are therefore considered unique space
shuttle projects.

PROJECT JUSTIFICATION:

Fiscal Year 1977 and prior years' CoF projects for the Space Shuttle Program authorized modification and
construction of facilities for technological development, space shuttle main engine tests, manufacturing,
ground tests, and launch and landing. Construction of the technological facilities, engine test facilities,
orbiter manufacturing and final assembly facilities and certain ground test facilities are complete and the
facilities are operational. Construction of the orbiter landing facilities, Phases I and II, are also com-
plete. The remaining facilities authorized in prior years are in the final design or construction phases.

The FY 1978 request is intended primarily to continue modifications to provide launch capability for the
shuttle vehicle at KSC. These facilities are needed for the initial operations as well as for the transition
into the operational phase at the launch and landing site. The request for the first phase of Pad B modifi-
cation continues the transition to provide launch capability to support higher flight rates at KSC. The Pad
B work, which is complex and prolonged, is planned to be operational by January 1983 when the launch rate is
envisioned to exceed 20 flights per year. At that time it will be needed to support the planned launch re-
quirement in late FY 1982 and beyond as well as to provide needed operational reliability and flexibility.
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The remaining projects in FY 1978 are intended primarily to support the manufacturing and final assembly ot
the space shuttle external tank at Michoud and crew training activities at the Johnson Space Center. A pro-
ject for rehabilitatlion aud modification of exlisting faciliiles uniquely required to suppori the shuttle
program is also included.

Current space shuttle planning is based on achieving a first manned orbital flight in mid-1979 and attaining
a flight capability at the Kennedy Space Center of approximately 23 missions in CY 1982. This FY 1978 request
is necessary to meet specific interior milestones directly related to these major milestones. The individual
project descriptions specify those respective milestones to which the facility is related.

PROJECT COST ESTIMATE:

Launch and Landing FacilitieS.eeseeeeeeeseneeeneoesoessenssonsecocsosccosesssansaansssesennssans 44,520,000

Modifications to Launch Complex 39, Kennedy Space Center, Florida@.i.e.ieeeeeeaensasacaassasass 40,700,000
Modifications for Solid Rocket Booster Processing Facilities, Kennedy Space Center, Florida... 1,730,000
Rehabilitation of Barge Channels, Kennedy Space Center, Florida......ceeceeeecessecccccscsscss 2,090,000

Ground Test FacilitieS..vseseeeoacsss G et e s etaesseessatatcasesesiteaaseaasentasestaa s eaacaanaeas 860,000
Modifications for Crew Training Facilities, Johnson Space Center, TeXa@S..seeesescesesesccassossne 860,000
Manufacturing and Final Assembly Faciliti@Seeseeeeoeesooenoenncanens tteeracsaeaaraiaesessassosas 18,610,000

Modification of Manufacturing and Final Assembly Facilities for External Tanks, Michoud
Assembly Facility, LoUiSi@n@.s.eeeeeeececosscsessssescsassaossscsssonssoscscsanssecssssasscnssesss 18,610,000

MInOT FacilitiesS.eeueiieeeeeeneeiieaeneaesooassasnaceencessnsesnsossossssssesssscsasecscssscososae 1,750,000
Rehabilitation and Modification of Shuttle Facilities, Various Locations......cceceo.. ceetenons 1,750,000

Total.ooeeinan, e N ceeeserteaccecneannne Cetecetecesicceccantnnnnans .. 65,740,000
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1978 ESTIMATES

MODIFICATIONS TO LAUNCH COMPLEX 39 -
LOCATION PLAN

PROPOSED FISCAL YEAR 1978 PROJECT

1. Modification of Pad B
2. Modification of Vehicle Assembly Building
3. Modification of Mobile Launch Platform 2
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CONSTRUCTION OF FACILITIES

PROJECT TITLE: Modifications to Launch Complex 39

INSTALLATION: John F. Kennedy Space Center

FY 1978 CoF ESTIMATE: $40,700,000

LOCATION OF PROJECT: Merritt Island, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding................. ettt eaaaas 7,480,000 63,820,000 71,300,000
Other affiliated funding...........covvivrvnnn... --- 501,538,000 501,538,000
) o 7,480,000 565,358,000 572,838,000

SUMMARY PURPOSE AND SCOPE:

oy
COTL

Th project
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is ications €0 Launch Complex 39 begun with FY 1975 resources and continued with
FY 1976 and FY 1977 resources to support space shuttle operations. The FY 1975 and FY 1976 projects pro-
vided for modifying two high bays in the Vehicle Assembly Building, the Launch Control Center, one mobile
launch platform, and Launch Pad "A". The FY 1977 project provided for additional modifications to Pad "A"
to reduce high acoustic levels generated by the space shuttle main engines and solid rocket boosters so
that payloads will not be damaged during launch. FY 1977 resources also provided for the start of modi-
fications to the second mobile launch platform (MLP-2). This year's project provides for completing the
second mobile launch platform, modifying the two remaining high bays in the Vehicle Assembly Building
(VAB), and beginning modifications to Launch Pad "B".
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PROJECT JUSTIFICATION:

The Space Shuttle program has been planned and developed to make maximum use of existing facilities and
equipment. The orbiter, external tank and solid rocket boosters (SRB's) will be mated, integrated and
checked out on a modified mobile launch platform inside the modified Vehicle Assembly Building (VAB). The
shuttle will then be transported to the modified launch pad. Previous appropriations provided funds for
modifying mobile launch platform 1 (MLP-1), two high bays in the VAB, Launch Pad "A", and beginning modifi-
cations to MLP-2. Program requirements now dictate the completion of MLP-2, the modification of two more
high bays in the VAB, and the start of modifications to Launch Pad "B".

The second mobile launch platform (MPL-2) is necessary to support the checkout and operation of the second
orbiter (refurbished orbiter no.101), currently scheduled to arrive at Kennedy Space Center about mid-
CY 1981. At that time, the orbiter must undergo extensive checkout and integration with the facility,
ground support equipment and launch processing system to prepare it for launch operations. Subsequently,
both MLP-2 and the second orbiter (refurbished orbiter no. 101) will be used to support the scheduled flights
in late CY 1981 and beyond. At that time, the planned flight rate requires that two mobile launchers be in
operation to support the space shuttle missions, The FY 1977 budget submittal requested funds to complete
MLP-2 modifications. The appropriations provided, however, made it necessary to defer modifications of the

propellant, high-pressure gas and other launch systems. This FY 1978 request provides for implementing
these systems to complete MLP-2.

Based on the requirement to launch 40 flights per year from KSC, four high bays (HB's) of the VAB will
be required: HB's 2 and 4 for external tank (ET) operations and HB's 1 and 3 for mating, integration and
checkout of the shuttle vehicle. HB's 2 and 4, that will process the external tanks, have also been
selected to assemble the large SRB segments before movement into HB's 1 and 3 for the final stacking,
mating, integration and checkout of the whole shuttle vehicle, Prior year resources from the solid
rocket booster (SRB) processing facility project provided the necessary modification in HB's 2 and 4 for
the SRB functions involved. Prior year resources from the LC 39 project also provided the required
modifications in HB 4 for the external tank processing operations, and in HB 3 for the mating, inte-
gration and checkout of the shuttle vehicle. This FY 1978 project provides for modifying HB 2 to
receive, store and checkout the external tanks, and B 1 to mate, intcgrate and checkout the space

shuttle vehicle. This request completes all foreseeable work in the VAB for the cited functions in

support cf space s

tle program requirements.

Program and safety requirements necessitate that construction activities for HB's 1 and 2 be completed
as soon as possible but not later than the fourth quarter of CY 1979 to preclude concurrent construction
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ies with increased bLuildup of SKB processing operations in adjacent areas. Safety considerations
require, for example, that construction activities not be carried out in HB's 1 and 2 while SRB segments
are stored in HB /i and SRE stacking and mailug are being performed in HR 3. These safety restrictions
necessitate that construction activities, involving welding, cutting and installing large platforms, be
completed before the beginning of extensive SRB processing in the VAB, which is presently planned to begin
in late CY 1979. While some SRB operations are now planned in late CY 1978 and during CY 1979, these are
limited in scope since they are to support only three developmental flights in CY 1979. Construction
activities would have to be scheduled around these operations. However, deferral of this project by one
year will impose unrealistic limitations on construction activities, greatly incrcase construction costs,
expose personnel to hazardous conditions, and jeopardize either the ability to meet program requirements
on time or the ability to implement the required modifications in a reasonable and effective manner.

FY 1978 funding, on the other hand, will permit construction to be implemented with minimum inter ference
with SRB processing and preclude unnecessary risks, satisfy safety considerations and complete the work
economically, effectively and ahead of the schedule to support the higher flight rates.

During the operational phase of the shuttle program, two launch pads will be needed to support the planned
launch rate of 40 missions per year from the Kennedy Space Center. After the initial six development flights
planned in CY 1979 and early CY 1980, the space shuttle operational phase begins, The launch rate increases
gradually from five operational flights in 1980 to the full rate of 40 flights in 1984. Prior year re-
sources provided for completing Pad "A" which is planned to satisfy the Design, Development, Test and
Evaluation (DDT&E) phase of the program and accommodate the operational phase requirement through early CY

1982, At that time, the launch rate dictates a second launch pad is required. This project provides the
first but major phase of the modifications required to bring Pad "B" into operation by January 1983.

The space shuttle vehicle undergoes vital operations on the launch pad preceding final countdown and
launch. These prelaunch activities include: final vehicle systems checkout, propellant loading of the
external tank, loading of the hypergolic fuels in the auxiliary propulsion systems pods, loading of power
reactants, cooling and life support fluids, payload changeout in certain instances or insertion into the
orbiter payload bay, and boarding of the crews into the orbiter. This project provides the first and
major phase of the modification of Pad "B'" necessary to carry out these vital prelaunch operations leading
to the actual launch of the space shuttle vehicle.

The requirement for Pad "B" to be operational by January 1983 is a critical milestone for the shuttle
program. For over three years prior to that date, the shuttle development and operations programs will be
dependent on a single pad (Pad "A") and subject to the problems and attendant risks of potential pad
damage and corrective modifications. Also, the turnaround techniques, procedures and efficient timelines
for higher launch rates are being developed in the earlier years and most likely will not be perfected

rior to Pad "B" activation. The present shuttle processing timelines do not account for any large
h 14 5
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e "factory-itu-pad” programs, JPL planetary missions and weather
this time. These preceding unknowns indicate growing program
..... 1.

19

e i orc, the nced for the second launch pad mounts. The 1582
launch rate ot 23 missions/year introduces significant risk with any potential launch pad delays and,
the need for the second pad (Pad "B'") becomes firm by January 1983.

Construction and activation of the launch pad involves extensive, complex and prolonged effort. It in-
cludes construction of a tall fixed service tower, a massive changeout room, significant modifications to
the pad deflector and substantial modifications to the launch systems. Once the construction activities
are completed, critical launch support systems, including swing arms and umbilicals will have to be in-
stalled and fitted and the pad will then be integrated and checked with the ground support equipment and
the launch processing systems. Based on experience with Pad "A", the Pad "B" construction/activation
effort will require approximately five years to complete, making FY 1978 programming of this first phase
of the effort necessary.

PROJECT DESCRIPTION:

This project provides for completing modifications to MLP-2 begun with FY 1977 funds, modifying HB's 1
and 2 in the VAB, and beginning modifications to Launch Pad "B".

Mobile Launch Platform 2

This is the second major increment for the modification of existing mobile launch platform 2, Prior
years resources including FY 1977 will provide for the removal of the 380-ft. (115.8 m) umbilical tower as
well as the basic structural modifications to provide three exhaust openings for the space shuttle main
engines and the two SRB's. This FY 1978 project provides for completing the modifications to this facility
and to integrate the prior years work in such a way as to produce a completed project. The work includes
extensively modifying the liquid propellant systems, the high pressure gaseous system (oxygen, nitrogen,
hydrogen and helium), the pneumatic and envirommental control systems as well as modification to the
electrical, instrumentation and control system. These modifications are essential to reroute and re-
habilitate the launch systems involved to match the configuration of the space shuttle vehicle resting
on the mobile launcher.

Higch

High Bays 1 and 2 - VAR

v

High Bay 1 will be modified to provide the necessary facilities for mating, integrating and checking out
the orbiter, external tank and SRB's. Structural modifications include removing, modifying and reinstalling
large extensible platforms so they will accommodate the space shuttle configuration i i
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HB 1 will be modified to accommodate the orbiter wing span. Towers "D" and "E'" will be modified to provide

the required laboratory and shep space to support

integration activilles. Related mechanical svstems; piping,
power, lighting, equipment and instrumentation grounding, and fire alarm and communications systems will
also be modified as required to support shuttle operations.

The extensible platforms in HB 2 will be removed and stored, and the area will be modified to provide
facilities for external tank operations. The existing jib cranes and support framing will be removed, and
two vertical checkout/storage structures for the external tank will be constructed. Areas in Tower '"R"
will be modified to provide laboratory and shop space required to support external tank checkout. The
existing pneumatic, environmental control and water systems in Tower "B'" will be extended to HB 2. Re-
lated electrical and mechanical systems will also be modified.

Launch Pad B

Modifications to Launch Pad "B" that will be started with this project include constructing a fixed
service tower, an orbiter flame deflector; and modifying existing structural, facility mechanical and
electrical systems.

The fixed service tower will be built from salvaged sections of the umbilical tower removed from the mobile
launch platform configured for Saturn V launches. This structure, which provides the basic services to the
vehicle before launch, will be relocated to the west side of the pad. Two high speed elevators, also sal-
vaged, will be modified and installed in the tower. A hammerhead crane removed from the mobile launch
platform will be mounted on top of the service tower to handle and support ground support equipment,

The existing Saturn V flame deflector will be modified to accommodate exhaust from the SRB's. A new fixed
flame deflector will be constructed in the existing flame trench to accommodate the exhausts from the orbiter
main engines. In addition, two new flame containers mounted on rails on both sides of the flame trench will
be constructed for SRB exhaust spillover. The LOX and LH? spheres and the high pressure gas bottles will
also be refurbished. The existing emergency egress system will be modified to provide a means of safe
egress from the shuttle in the event of an emergency during checkout or countdown.

The work also includes a high pressure water injection system at the pad to provide capability for reduc-
ing the acoustic noise levels generated during launch. The system inciudes construction of an elevated
storage tank, with approximately 300,000 gallons (1,135,000 liters) capacity, and water distribution piping
and nozzle spray system. Related modifications to MPL-2 to accommodate this water system are also included.
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PROJECT COST ESTIMATE:

Land AcquisSition.. ... eieeneeerrernosannnsnans

CONSETUCELION. ¢ vttt e v e eenooennessanans cees et aaa

Mobile launch platform 2 launch systems........
Modifications to vehicle assembly building.....
Modifications to high bay 1 and 2.......... ..

Auxiliary access platforms.........cuvuneunnn

Launch systems..... oot iieiennennennenennnns
Remove and store high bay 2 platforms........
Modifications to Pad B.... i iiiviriinnenennnen
Site preparation, piles and foundations......
Construct fixed service tower................
Install pad elevators....eevecivuiennnnnnn.. .
Install hammerhead crane............ ... ... .o
Modify and construct flame deflector.........
Refurbish storage vessels............cccon...
Lightning protection and emergency egress....
Flame containers........vveeveinnenceerenns .-
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LIST OF RELATED GRAPHICS:

Location Plan

i nv Davanartitrn
Mcbile Launcher Perspective

Vehicle Assembly Building
Pad B Perspective

Unit of Unit
Measure Quantity Cost
LS --- ---
Ls --- ---
LS --- ---
Ls --- ---
LS --- ---
LS --- ---
LS --- ---
LS --- ---
LS --- ---
LS --- ---
LS --- ---
Ls --- ---
LS --- ---
LS --- ---
LS --- ---
LS --- ---

Total
Cost

40,700,000

4,900,000
8,700,000
(7,210,000)
(990, 000)
(400,000)
(100,000)
27,100,000
(8,450,000)
(5,630,000)
(199, 000)
(161,000)
(1,800,000)
(293,000)
(890,000)
(2,100, 000)
(7,577,000)
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OTHER EQUIPMENT SUMMARY:

It is anticipated that approximately $16 to 20 million of R&D resources will be required to provide non-
collateral equipment (for initial operations of the facilities included in this project.) This equipment
includes such items as handling and access equipment, swing arms, umbilicals, hold down arms, ground support

equipment, simulators, special communications and launch systems that are closely related and sensitive to
the flight hardware.

FUTURE CoF ESTIMATED FUNDING REQUIRED TQ COMPLETE THIS PROJECT:

It is estimated that $19 to 20 million will be required in future CoF programs to complete Pad "BR",
Additional resources may also be required for modification of a third mobile launcher should this require-

ment be later validated for the increased flight rates, however, this amount is not included in the estimated
future funding indicated above.
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CONSTRITCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

PROJECT TITLE: Modifications for Solid Rocket Booster Processing Facilities

FY 1978 CoF ESTIMATE: $1,730,000

LOCATION OF PROJECT: Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific COF funding.seeeceecesececoeccacseoccossnes 1,440,000 13,940,000 15,380,000
Other affiliated funding...eeeeeceeeceeccnnnsoassne —-= 156,340,000% 156,340,000
B oF - T 1,440,000 170,280,000 171,720,000

*Reflects '"book value'" of entire VAB, as well as Hangar AF, Barge Dock, and Building M7-657.

SUMMARY PURPOSE AND SCOPE:

This project continues modifications begun with FY 1976 and FY 1977 resources for solid rocket booster (SRB)
processing facilities. The FY 1976 project provided modifications for SRB large segment asscmbly facilities
in the Vehicle Assembly Building (VAB). The FY 1977 project provided modifications at Cape Canaveral Air Force
Station (CCAFS) necessary for recovery, retrieval, cleaning and disassembly of the SRB's, and modifications of
the VAB low bay areas at the Kennedy Space Center (KSC) essential for the SRB subassembly and refurbishment

operations. This FY 1978 project provides modifications to Building M7-657, KSC (the former Gemini Parachute
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Ruildine) necessary tc support the essential funciions of receiving, cleaning, returbishing and reassembling
the SRB parachutes so that they can be reused for subsequent shuttle flights. While this item was included

in the FY 1977 budget request, it had tc be deferred because of a concurrent reduction in the FY 197/ appro-
priations and an increase in the fire protection requirements in the VAB related to the FY 1976 SRB Processing
Facilities project.

PROJECT JUSTIFICATION:

The shuttle vehicle consists of an orbiter, an external tank and two solid rocket boosters. During launch
the SRB's, together with the orbiter's main engines, provide the thrust required for 1ift-off. After lift-off
and before the vehicle goes into orbit, the SRB's will burn out, separate from the orbiter and the external
tank, and descend via parachutes to a recovery area in the ocean. The SRB casings and parachutes will be re-
trieved by ship and returned to land for subsequent reuse. When they arrive at the Parachute Refurbishment
Facility, the parachutes will be unloaded, defouled, washed, dried, repaired, repacked and sent to the VAB for
reassembly into an SRB nose cone for use on a subsequent flight. The facility modifications proposed by this
project are required to carry out these necessary refurbishment operations.

Engineering analysis indicates that modifying the former Gemini Parachute Building (the existing facility)
is more cost-effective than constructing a new facility. A new facility is estimated to cost more than twice
as much as the proposed modifications. The proposed facility (Building M7-657) was selected for this purpose
because it was originally designed to process smaller parachutes for the Gemini program. The facility must
be operational to support the first manned orbital flight (FMOF) currently scheduled for mid-1979. With a
construction/activation period of 18 months, construction must be started by late CY 1977. This project
thus requires FY 1978 funding. )

PROJECT DESCRIPTION:

The former Gemini Parachute Building (Building M7-657) in the KSC industrial area (see location plan) will
be modified and enlarged to receive, clean, refurbish and repack retrieved parachutes. This building is
approximately 200 feet long by 50 feet wide (61.0 m by 15.2 m) and was originally designed as a parachute
packing facility to support the Gemini program. The existing Building M7 -657 will be madified to suppert
parachute inspection and repair functions, and to provide equipment storage and administrative support.

Two new additions to the facility will be constructed: one 8,000-square foot (743-sq.m.,) open addition and
one 12,000-square foot (1,115-sq.m.) enclosed addition. These new additions will support parachute defouling,
washlng, drying and packing. An overhead monorail system will be installed throughout the facility to provide
horizontal handling and transport capability for parachutes being processed. Parachute washer and dryer
systems will be constructed in the open addition. Expanded utility systems including water supply, fire alarm,
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communications and air conditioning will alsoc be provided. A perspective drawin
reflecting the tlow of the SRB parachute refurbishment functions is included.

Unit of Unit Total
Measure Quantity Cost Cost
Land AcquisSitionN.seecseecrescascescssscsoassssssssase -——— ——— ——— ~---

CONSEYUCELON. v e vseosssecosnsescssovsessonssasanassses 1,730,000

Site WOYrK.ceveersoreonosassaceesocsasocssssassansos LS --- -—- 110,000
Architectural/structural..eeeeceeecascesssssonnes LS - --- 625,000
Mechanical SyStemMSeeseveseesesceennscscnsnscosases LS --- --- 265,000
Electrical SyStemS..iicesecesvesosssvosrassssonnns LS -—- - 160,000
Wash and dry SyStemS..vieeeeececcsaccnsssssevasee LS --- -—- 570,000
Equipment..s.cieeceeeieritetscecccacssssssssssssannoes --- --- -—-- -
Fallout Shelter (not feasible).eseescesceccencanens --- -—- --- ---
K o T e 1,730,000

LIST OF RELATED GRAPHICS:

Location Plan at KSC
Site Plan
Parachute Facility Perspective

OTHER EQUIPMENT SUMMARY:

It is estimated that approximately $300,000 in R&D resources will be required to provide noncollateral
equipment (transporters, dollies, pallets, sewing machines) for this portion of the SRB precessing facilities.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

To complete SRB Processing Facility requirements to support the 40 mission-per-year operational phase of the
Space Shuttle program, some additional resources may be nccessary, but the details and extent of these
potential needs camnnot now be estimated.
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CAC LTI ES

FISCAL YEAR 1978 ESTIMATES

PROJECL TITLE: Rehabilitation of Barge Channels

INSTALLATION: John F. Kennedy Space Center

FY 1978 CoF ESTIMATE: $2,090,000

LOCATION OF PROJECT: Merritt Island, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding.......... ..o iinninnnnnn., 148,000 - 148,000
Other affiliated funding.............c. ... --- 3,095,000 3,095,000
Total............. e e et it ie e . 148,000 3,095,000 3,243,000

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to dredge and rehabilitate 17.2 miles (27.7 km) of the Banana River
channel from the barge canal to the turning basins at the Saturn Dock, Cape Canaveral Air Force Station
(CCAFS) and the Vehicle Assembly Building (VAB), Kennedy Space Center (KSC). The two turning basins at
the cited locations will also be dredged and rehabilitated. 'he channel rehabilitation work is necessary
to allow passage of barges delivering the external tanks for the space shuttle flights and towing solid
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rocket booster casing for cleaning, refurbishing and reuse in shuttle launch operaticns. The pr
involves dredging to restore the existing channel to ils nominal 125-toot width (38.1 m) and its control
depth of 12 feet (3.7 m), disposing of spoil, and upgrading the channel marker system by adding new
lighted buoys and increasing the intensity of existing lights.

PROJECT JUSTIFICATION:

The shuttle wvehicle consists of an orbiter, an external tank and two solid rocket boosters (SRB's). The
orbiter will arrive at KSC via 747 aircraft or from space, and the SRB's will arrive via rail. The external
tank, however, because of its large size is planned to arrive from the Michoud Assembly Facility by barge.
Since the external tank is expendable, each flight mission will require delivery of one external tank. To
allow passage of barges transporting the external tank, the existing Banana River channel from the barge

canal leading to and including the VAB turning basin must be redredged to a depth of 12 feet (3.7 m) and a
width of 125 feet (38.1 m).

After the shuttle vehicle lift-off and before the orbiter goes into orbit, the SRB's will be separated
from the external tank and the orbiter, and descend via parachutes to a recovery area in the ocean. The
recovered SRB casings will be towed to the Saturn dock at CCAFS, where they will be removed from the water
for cleaning, refurbishment and reuse. To permit passage of the ship towing the recovered SRB, the exist-
ing Banana River channel leading to the Saturn dock turning basin must also be dredged.

The channel was initially dredged to a 10-foot (3.1 m) depth in 1962, and to its present control depth
of 12 feet (3.7 m) in 1969. Since then, the channel bottom has shifted and shoaling has occurred, causing
high spots throughout the channel. Currently, the channel is only 8 to 9 feet (2.4 to 2.7 m) deep in most

areas. For safe passage of the barges carrying the external tanks and SRB's, rehabilitating the channel to
a minimum depth of 12 feet (3.7 m) is reguired.

The first manned orbital flight (FMOF) is currently scheduled for mid-1979, To support this major milestone
the first flight external tank must be delivered to KSC during the third quarter of CY 1978 for the start of the
final external tank checkout, and mating and integration of the shuttle launch vehicle. The channel must there-
fore be operational at that time to permit passage of the external tank barge. The dredging work is estimated
to require 8-10 months and should therefore be started in the fourth quarter of CY 1977, This project thus
requires funding in FY 1978.
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PROJECT DESCTPTION:

This project provides for dredging and rehabilitating 17.2 miles (27.7 km) of the Banana River channel
to restore it to its control depth of 12 feet (3.7 m) and its original width of 125 feet (38.1 m). The
work involves excavating and removing approximately 750,000 cubic yards (573,000 cu.m.) of sediment;
clearing and grubbing some 110 acres (44 hectares) of land; and constructing 230,000 cubic vards (176,000
cu.m.) of earthen dikes at nine preselected sites to dispose of the excavated material. 1In addition,
construction of a weir at each disposal site will be required to regulate the flow of water returning Lo
the Banana River. The work also includes upgrading the channel marker buoys and providing the necessary
lighting to allow for safe passage of SRB and external tank barges during nighttime operations. An environ-
mental impact assessment has been made, and the project scope provides for implementing the work to meet
all known environmental considerations effectively.

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost

Land Acquisition............... i --- --- --- ---
Construction,.......cvvueuunn. e, 2,090,000
Excavation, dredging.......c.ovivineinmneenennnns CY 750,000 1.90 1,425,000
Clearing, grubbing...... ... vt inrnnnnns Acre 110 1,000.00 110,000
DiKIng. . ettt it i e i e et e CY 230,000 1.25 288,000
L I o .. EA 10 17,000 170,000
Channel markers and lighting................ e LS --- 70,000 70,000
Disposal monitoring.......cevuvii i cernereennnnn . LS --- 27,000 27,000
EQUiPMENE . ot v sttt it et e i ie e e --- --- --- ---
Fallout Shelter (not feasible)..................... --- --- -—-- ---
e o et ettt e, 2,090,000
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LIST OF RELATED GRAPHICS:

Location Plan

OTHER EQUIPMENT SUMMARY:

No additional equipment requirements are presently foreseen.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

There are no currently foreseen future CoF funding requirements needed to complete this project. Future
maintenance dredging at a cost of $200,000 to $400,000 required every two to three years will be paid for
out of R&PM funds.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

PROJECT TITLE: Modifications for Crew Trainin

INSTALLATION: Lyndon B. Johnson Space Center

FY 1978 CoF ESTIMATE: $860,000

LOCATION OF PROJECT: Houston, Harris County, Texas

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding............... ... . . ..., 163,000 1,250,000 1,413,000
Other affiliated funding........................... --- 8,904,000 8,904,000
- B 163,000 10,154,000 10,317,000

Note: Specific funding data apply to Buildings 5 and 29. Affiliated funding applies to Building 29 only.

3]

SUMMARY PURPOSE AND SCOPE:

L

This project continues work begun with rY 1975 and FY 1976 funds to modify existing flight crew training
facilities at Johnson Space Center (JSC). The FY 1975 project provided for modifications to Building 5 to
accommodate the orbiter aeroflight simulator and the shuttle mission simulator computer. The FY 1976 project
provided for further modifications to Building 5 to accommodate the shuttle mission simulator and associated
visual scene generation system. This FY 1978 project provides modifications to Building 29, the Flight
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Acceleration Facility, for a water immersion facility. (This building houses the centrifuge, which is now
inactive and has been declared surplus.) The water immersion facility is recguired to provide ihe capabiliity
necessary for the adequate training of space shuttle crews in an environment closely simulating the weight-
less conditions of outer space.

PROJECT JUSTIFICATION:

A key factor in the success of the manned space flight program to date has been the intensive flight crew
training using mission simulaiors. Existing training facilities at Johnson Space Center have been specifi-
cally constructed and successfully used to support training for Gemini, Apollo and Skylab., These facilities

can be modified to support training for shuttle missions.

This project will provide the capability to train space shuttle flight crews to perform extravehicular
activities in a weightless enviromment. Flight crews must be trained to perform certain activities out-
side the spacecraft for direct mission support and for contingency operations affecting flight crew safety.
It will be necessary, for example, to adjust instruments, check experiments, retrieve and replace film, or
service satellites. These and similar activities will be scheduled before a mission begins. It is also
necessary for crews to know how to cope with unscheduled problems that may arise outside the spacecraft
such as assessing damage to the spacecraft or payload, repairing damaged components and rescuing stranded
crews. As the Skylab program demonstrated, crews can handle many repairs outside the spacecraft if they
have been properly trained. That training, to a large extent, proved most important to the successful com-
pletion of the Skylab program.

Experience has shown that in-the-water training of crews for these activities most closely simulates the
weightless environment of outer space. A water immersion facility, such as the one this project provides
at Johnson Space Center, will help crew members learn how to handle tools and equipment so as to work more
effectively in outer space. It will also aid in compiling crew instruction manuals as procedures for per-
forming tasks in a weightless environment are developed.

The water tank, which will be used for training for the remainder of the shuttle program, must be large
encugh tc accommodate shuttle training articles such as the payload bay, airlock and crew module simulators.
Although an existing tank at Marshall Space Flight Center (MSFC) is adequately sized, the results of reviews
have shown that using the MSFC facility would be more expensive than providing a water immersion facility at
JSC, where most of the other crew training takes place. Extensive modification, costing approximately
$500,000 to $600,000, would be required to the building housing the tank at MSFC. Although the facility
modification at MSFC would initially cost less than the proposed tacility at JSC, the cost of transporting
approximately 5 to 7 trainees and support personnel per week, associated per diem expenses, the cost of
training time lost, as well as the added equipment and manpower requirements, would offset the initial
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ility cost difference within two years of space shuttle operations. In addition, fragmenting crew
ining activitles at two sites would tend to degrade the guality and elfleciiveness of integrated crew
ining plans and would most likely have an adverse effect on the flight schedules.

The project was included in NASA's FY 1977 CoF budget request. The Congressional action, while concurring
in requirement's validity, deferred this item pending review by NASA of other possible locations for crew
training activities. This review has now been completed and the findings have been delivered to the Con-
gressional Committees. The report indicated a rclocation would be Loo costly and unteasible to support
shuttle operations.

With the deferral of this project from FY 1977 to FY 1978, this work cannot be completed in time to
support the first manned orbital flight. NASA has developed an alternmative to support the requirements
for the early development flights. Part task trainers (less than full task) will be used in an existing
but small water immersion facility at JSC pending availability of this facility.

It is currently planned that this facility will be available to support the third manned orbital flight,
presently scheduled for late CY 1979. Construction and activation of the facility will require approximately
15 months; it should therefore be operational approximately 9 months before the third manned orbital flight.
To support this milestone, construction should be started in the fourth'quarter of CY 1977, thus reflecting
this FY 1978 programming.

PROJECT DESCRIPTION:

This project includes modifications to Building 29, the Flight Acceleration Facility, to provide a water
immersion facility required for training shuttle flight crews and mission specialists. Maximum use will
be made of existing facilities and equipment at JSC to provide an operable crew taining facility. Existing
facilities that will be used with little or no modification include; a test control center, locker room,
visitors' viewing room, work and administrative space, and shower facilities located in the support wings
of Building 29. The existing equipment includes a 5-ton (4,536 kg) crane with monorail, environmental
control consoles, breathing air system, a hyperbaric chamber, and related Lnstrumentation and control system.
The project provides for relocating and installing this equipment within this facility. Associated utility
modifications and extensions will also be made.

The Flight Acceleration Facility is primarily a centrifuge rotunda with two attached support wings. A
concrete rectangular water tank with interior dimensions of 30 feet by 78 feet by 25 feet deep (9.1 m by
23.8 m by 7.6 m) will be constructed inside the existing centrifuge rotunda building. The tank will be
recessed 15 feet (4.6 m) below the ground floor level. A series ot lighting portholes with associated
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1,500-watt lamps, viewing portholes, and 2 ladder will be inmstalled in ihe tank wails. A& hearing system
will be installed. A platform will be constructed around the top of the tank and will be connected, by a
ramp, to the existing second floor control room in one of the support wings. A sump pump and molor will
be located in a pit adjacent to the tank., The tank will be drained through existing storm drains.

A partition will be constructed across the rotunda to separate the tank from the rest of the rotunda and
prevent adversely affecting the adjacent area with humidity from the tank. The location and details of the

facility are shown in the graphic section of this project.

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quanity Cost Cost

Land Acquisition........... ... . . i ., --- --- - ---
L0 oK o U (ol o I o 715,000

Demolition, excavation, piling and

foundations.........oiii i i e e, . LS -—-- --- 280,000
Tank, concrete with portholes................. . GAL 420,000 0.45 189,000
Platforms, ladders, rails and ramp......... e LS --- --- 86,000
Partitions. . . ..ot ieinn it e i SF 5,000 5.60 28,000
Electrical and mechanical utilities............ LS --- --- 132,000
Equipment........... ..., e . 145,000
Water heat and treatment plant................. GAL 400,000 0.25 100,000
Installation of existing equipment............. LS --- --- 45,000
t‘allout Shelter (not feasible)................... -—- - --- ---
o - T C e e et e st eas et ettt e et 860,000
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LIST OF RELATED GRAPHICS:

Location Plan
Floor Plan

OTHER EQUIPMENT SUMMARY:

Existing collateral and noncollateral equipment ar Jehnson Space Center, estimated at a replacement value
of approximately $210,000, will be used to make the tacility operable. This equipment includes a hoist,
crane, air compressor, portholes, hyperbaric chamber, television cameras, test instrumentation, and control
consoles. 1In addition, orbiter trainers to be acquired from space shuttle R&D resources will be required for
the initial operation. They are Presently estimated to cosrt $3.9 million.

FUTURE CoF ESTIMATED REQUIRED TO COMPLETE THIS PROJECT:

There are no foreseeable future CoF tunding requirements necessary to complete this project.
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PROJECT TITLE: Modification of Manufacturing and Final Assembly Facilities for External Tanks

INSTALLATION: Michoud Assembly Facility

FY 1978 CoF ESTIMATE: $18,610,000

LOCATION OF PROJECT: New Orleans, Orleans Parish, Louisiana

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

COGNIZANT TNSTALIATION: Marshall Space Flight Center

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific COF funding...eeeeesececeaceseenanannns 3,221,000 16,452,000 19,673,000
Other affiliated funding.eeeceeeeeeeeocecacceane -=- 146,933,000 146,933,000
10 o 3 3,221,000 163,385,000 166,606,000

SUMMARY PURPOSE AND SCOPE:

This project continues the work begun with FY 1973, 1974 and 1977 resources to modify the manufacturing and
final assembly facilities for space shuttle external tanks (ET's) at the Michoud Assembly Facility. These
prior year resources provided modifications to the Main Manufacturing Building (103), the Vertical Assembly
Building (110), and the Final Acceptance and Checkout Building (420) to produce space shuttle external tanks.
The external tank is an essential component of the space shuttle vehicle in that it supplies the propellants
to the orbiter's main engines that propel the orbiter into carth orbit. Fach external tank is made up of three
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components: a2 ligquid hydrogen tank, a liquid oxygen tank and an intertank. In this context, the specific work
involved in this external tank facility project is to provide the modifications essential to assemble these ET
components, test and clean them, apply the therwal protection system {(TPS) on their surfacc and assemble Lhem
into a complete external tank. The completed tank is then equipped with the necessary plumbing and electrical
systems, checked and accepted, and prepared for shipment on a barge to the launch site for mating with the

orbiter and solid rocket boosters that form the space shuttle vehicle.

Prior year resources provided the necessary facility work at Michoud to produce 24 to 28 external tanks per
year except for a few capabilities such as the thermal protection system application faciliiies. 1In this in-
stance, the TPS application capability as stated in the FY 1977 project provides for producing 10 to 14 tanks
per year. This FY 1978 project primarily provides additional ET manufacturing facilities to bring the TPS
application capability up to 28 tanks per year and to provide additional production and support facilities.
Included in this project isa high bay addition between buildings 103 and 110 to house three TPS cells; con-
struction of a chemical waste treatment facility; modification to the Vertical Assembly Building (110); and
modifications of the Main Manufacturing Building (103) to provide two additional horizontal installation
positions and a TPS booth.

PROJECT JUSTIFICATION:

The Michoud Assembly Facility is being modified to produce space shuttle external tanks, which supply the
propellants to the orbiter main engines. The planning to date envisions providing the facilities required to
produce 24 to 28 tanks per year as an intermediate target. This production rate will satisfy shuttle program
requirements for the design, development, test and evaluation phase as well as for the early operational phase
of the program. Prior year resources provided the modifications at Michoud necessary to achieve this produc-
tion rate except primarily in the TPS application area. In this case, the TPS application facilities approved
in previous years, as stated in the FY 1977 project, will provide a capability to produce 10 to 14 tanks per
year. This production rate can support the flight missions from the Kennedy Space Center up to CY 1981,
Current program requirements call for a flight mission profile exceeding 20 flights in CY 1982, To support
program requirements, the TPS application capability at Michoud must be increased. This project provides an
addition between buildings 110 and 103 that will house three TPS application cells., When completed, these
cells, together with three included in prior vears, will provide the regquired TPS application capability
necessary to produce up to 28 external tanks per year.

The ET manufacturing operations at Michoud generates chemical wastes that must be disposed of in an effective
and reliable manner. These wastes are currently being pumped into a holding pond where they are chemically
treated, diluted and then injected into a 6,000-foot-deep (1,828.8 m) well. This arrangement was satisfactory
in the Apollo era primarily because of the low production capacity needed (a few Saturn stages per year) at
that time. The well has been prone to frequent cleogging from the solid wastes involved. This was resolved
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during the Apollo Program by periodic cleaning of the well with a special rig that must be scheduled for that
purpcsc. With the high production rates required to support the space shuttle program, and the greatly in-
creased chemical waste disposal requirements, this arrangement will not be satisfactory. If the well is
clogged during the heavier shuttle use, the time required to schedule a rig for the cleaning operation (several
months) will adversely impact the production capability and consequently the space shuttle launch operations.
In addition, there is rising concern whether the deep injection well can satisfactorily meet the increased
environmental protection standards of the future. This project therefore includes the construction of a
chemical waste treatment facility that will provide for disposal of the chemical waste, on a long-term basis,
in an effective and reliable manner and will also be in keeping with environmental policies affecting the dis-
posal of such wastes. It will provide for adequately handling the wastes associated with a production level
of 50 to 60 external tanks per year. A flow diagram for a proposed chemical waste treatment facility is shown
in the graphic support for this project.

The Vertical Assembly Building (110), as currently being configured to support the space shuttle external
tanks from prior resources, contains six cells: three for TPS application, one for hydrostatic testing of
the liquid oxygen tank, one for cleaning and iriditing the ET components, and one for stacking and final assem-
bly of all these components into a complete external tank. It is now being served by a 180-ton (163,296 kg)
capacity existing bridge crane. The handling operations of lifting the various tank components from dollies
into each cell and in between cells are such that this crane, as currently configured, cannot support the
handling demands. This project provides for satisfying a portion of the material handling requirements by
derating this crane from 180 tons (163,296 kg) to 60 tons (54,432 kg) so as to increase its speed and pro-
viding a 5-ton (4,536 kg) jib crane to service the cleaning cell. These modifications are required to support
the great handling demands in the Vertical Assembly Building for the higher rates. In addition, the doors for
three of the six cells will be equipped with power actuators so that production efficiency is increased to meet
manufacturing flow requirements safely and effectively. Air conditioning modifications will also be necessary
for the three TPS cells to meet the recently defined TPS application environment., The stacking cell must also
be equipped with a small environmentally controlled enclosure to support applying the TPS on the joints be-

tween the liquid hydrogen tank and intertank (TPS closeouts) where such application in the main TPS cells is
not possible,

Two modifications will be required in the Main Manufacturing Building (103). The first is to provide an
environmentally controlled TPS booth necessary to form the ablator material and mold it to the exact shapes
and sizes that will be later bonded to the tank surfaces. The ablator material is necessary to insulate the
tank from the extremely hot aerodynamic environment encountered during launch of the shuttle vehicle. While
the foam insulation is primarily applied by spraying in the TPS cells located in the Vertical Assembly
Building, the tank design requirements call for bonding the ablator material on isolated and sgpecific
the tank surface.



The sceond modification Is required to provide two additional horizontal installation stations in building
103, These stations are used to install the plumbing and electrical systems on the completed external tank,.
While these facilitics are geared f{or the higher rates of 50 to 60 tanks per year, it is necessary to imple-
ment the construction early to preclude interference between the construction and operation and to reduce
safety hazards.

Program requirements call for space shuttle flight missions from Kennedy Space Center exceeding 20 flights
per year in CY 1982, The external tanks to support these requirements must be delivered to the launch site
9 to 12 months before the mission dates to allow for the extcnsive prelaunch operational checkout and mating
of the complete space shuttle vehicle. Allowing for the lengthy manufacturing and production activities at
Michoud, and the transition period needed to reach the higher production rates required, the facilities must
be in operation by late CY 1980. Construction and activation periods are estimated at three years, thus re-
quiring a construction start in the FY 1978 time frame. Therefore, FY 1978 funding is necessary.

PROJECT DESCRIPTION:

This project provides for a continuation and extension of the work authorized in FY 1973, 1974 and 1977
and is required to provide operable facilities for external tank production at the rate of 24 to 28 tanks per
year. This work includes a high bay addition between the Main Manufacturing Building (103) and the Vertical
Assembly Building (110), construction of a chemical waste treatment facility, and modifications to buildings
103 and 110.

Specifically, the project provides the following:

(1) High Bay Addition Between Buildings 103 and 110: A 200-foot-long by 118-foot wide by 100-foot clear
height (61.0 m by 36.0 m by 30,5 m) addition will be constructed between these two buildings, and three en-
closed cells 48 feet long by 48 feet wide by 75 feet high (14.6 m by 14.6 m by 22.9 m) will be constructed
therein, A pile-and-concrete foundation to support the building, cells and tooling will be provided. Work
platforms, stairways and doors will be installed, and various mechanical systems such as air conditioning,
fume abatement, fire detection, sprinkler, bridge crane, vacuum and utilities will also be provided.

(2) Construction of Chemical Waste Treatment Facility: A new chemical waste treatment facility is required
to collect, separate, treat and otherwise make all of the various chemical compounds used in the production of
the external tanks inert and readily disposable to meet environmental protection standards. Specifically, the
facility will consist of a newly constructed and covered 500,000 gallon (1,893,000 liter) holding pond con-
sisting of three compartments to hold the different concentrated chemicals as they reach the pond from the
Main Manufacturing Building and the Vertical Assembly Building. Installation of mechanical pumps, a pretreat-
ment system, carbon filters, an ion-exchange demineralizer system, and a chrome conversion system to convert
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the pollutant chrome into an inert chrome hydroxide compound will be provided. Dewatering and mixing equipment

will also be installed on a pile- supported concrete slab with a cover shclter above. This equipment will he
used to make the chemical compounds inevt before final disposal or reuse. The project will further include the

installation of additional piping from the Vertical Assembly Building to the existing holding pond to carry
rinse water [rom the cleaning cell of the Vertical Assembly Building.

(3) Modifications to the Vertical Assembly Building (VAB), Building 110:

ions: The speed of the existing 180-ton (163,296 kg) bridge crane will be increascd
by changing thc number of cable drops and sheaves, which requires disassembly of the hoist system, shortening
the cable, and reassembly. A new 5 ton (4,536 kg) jib crane and the associated steel structure for the clean-
ing cell will be procured and installed.

(b) Air Conditioning Modifications: An existing preheat system will be modified. The work includes
adding filters, fans, controls, ducting, plenum chambers and platforms in the three TPS cells. Existing ducting
and piping will be reworked as necessary.

(c) Door Actuators: Power door actuators for two TPS and one cleaning cell in the VAB will be procured
and installed.

(d) Stacking Cell (A) Modification: A thermal protection system enclosure of approximately 160 square
feet (14,9 sq.m.) will be installed between elevations 117.5 feet 127.5 feet (35.8 m to 38.9 m) in the final
stacking position.

(4) Modifications to the Main Manufacturing Building (103): The Main Manufacturing Building will be
modified to provide a TPS booth and additional horizontal installation areas. Specifically, the work includes:

(a) Thermal Protection System Application Booth Addition: A new ablator insulation application booth
approximately 16 feet wide by 36 feet long by 8 feet high (4.9 m by 11.0 m by 2.4 m) will be constructed. Air
inlet filters, a new air conditioning system, new ducting, plenum chambers and utilities will be provided.

(b) Horizontal Installation Stations No. and 4: The concrete floor will be removed. A pile-and-
concrete foundation to support the installation poqltlon will be provided, Lwbedded rails for platforms,
utilities, and high pressure gas will be provided.
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PROJECT COST ESTIMATE:

Land Acquisition...e.cc... cdcensesascss ceceensas

Construction...c.eee..

Addition to buildings 103 and 110...evceecsass
Building...veveuve.. seecean seesess
Cell StrUCLUTES.s.esvscsoscocscsascccscnsnses
FoundationSees.e.o.. cesesce Cesecstesarrirons .
Alr conditioning SyStemM..ceeceeoeosceocoosss
Process heating and ventilating system......

cesecacross

Fume abatement system...e.o.... ceetecssesean
Fire detection sysSteM...eeceeecerscosssscens
Fire sprinklers...iceececcccecceceenes ceconse

Vacuum system, breathing air system,
boilers, oil storage and miscellaneous,
mechanical SyStemS.eseewereeeeneoansns cece

Utility SYyStemSeeceoecesnencescacoocacccnnes

Chemical waste treatment facility.....ceeeeee.
Vertical Assembly Building modifications,

building 110.......... e cesaeresssesssasenee
Horizontal installation positions,
building 103. . it iieeinereneeennnnnnnoanns .
TPS application booth, building 103...........
Equipment....eeeeeieneeiocneaannaanns cebtesnssass
Fallout Shelter (not feasible).....vievieeennonnn
Total...... seeseseenanens ceceeans ceteeenn certaaes

Unit of

Measure

CF

TONS
CFM
LS
LS
EA

LS

LS

LS

LS

Quantity

2,180,

49,

000

375
000

415

Unit

Cost

1.95
1,054,000.00

4,192.00
9.87

564.00

Total
Cost

n
18,610,000

13,600,000

(4,250,000)
(3,162,000)
(2,022,000)
(1,572,000)
(484,000)
(460,000)
(136,000)
(234,000)

(1,003,000)
(277,000)
2,600,000

1,130,000

18,610,000
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LIST OF RETATED GRAPHICS:

Location Plan
Site Plan
Chemical Waste Treatment Facility

OTHER EQUIPMENT SUMMARY:

Special tooling (such as spray tooling, assembly tooling, unique work platforms, and special dollies)
estimated to cost approximately $9 million will be needed and funded from R&D in future years to meet the
initial operations. Existing Apollo tooling, with modifications as required, will be used to the maximum
extent possible.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

Some $18-20 million of CoF resources may be required in future years to provide additional deionized water
storage capacity for cleaning the extermnal tanks, storage for 8 to 10 external tanks, additional crane
handling capacity for increased tank production rates, a final weld enclosure, two additional TPS booths, an
additional final acceptance and checkout station, possibly two additional TPS cells, additional modifications
of one cell for spray-on ablator application, other support facilities, and finally conversion of another cell
from oxygen to hydrogen. This is an increased estimate of future needs over that estimated in FY 1977 due to
additionally forecasted requirements and increases in cost estimates as planning has refined criteria, and
primarily due to further expansion of TPS requirements and residual "unknown' related facts.
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MICHOUD ASSEMBLY FACILITY

FISCAL YEAR 1978 ESTIMATES
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MICIHOUD ASSEMBLY FACILITY

FISCAL YEAR IS78 ESTIMATES

FOR EXTERNAL TANKS
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1978 ESTIMATES
SUMMARY

REHABILITATION AND MODIFICATION OF SHUTTLE FACILITIES, AT VARIOUS LOCATIONS

Amount

Office of Space Flight:
Johnson Space Center....................................................... 590,000
Michoud Assembly Fac111ty.................................................. 465,000

R R T R T 695,000

Total.................................................................... 1,750,000

Page No.
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UCTION OF FACIVITIES

FISCAL YEAR 1978 ESTIMATES

PROJECT TITLE: Rehabilitation and Modification of Shuttle Facilitics

FY 1978 cor ESTIMATE: $12750!OOO

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

INSTALIATION - Various Locations

LOCATION OF PROJECT: Various Locations

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to prior shuttle unique
rehabilitation and modification Projects:

Planning
ggg_gggigg Construction Total
Specific CoF funding............................ 296,000 2,900,000 3,196,000
Other affiliated funding........................ -=-- 1,040,000 1,040,000
Total......................................... 296,000 3,940,000 4,236,000

SUMMARY PURPOSE AND SCOPE :

The purpose of thig Project is to provide for the minor rehabilitation and modification of facilities
required to Support the Space Shuttle Program at Nasa field installations, Included in thig Project are
facility rehabilitation and modification needs which are estimated to cost less than $500,000 per project and
are uniquely required by the shuttle program to achieve initial operational capability or to meet program
milestones.
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PROJECT JUSTIFICATION:

The Space Shuttle developweni, assembly, and test requirements are being carried out to a large extent in
existing Government facilities at the various NASA installations and industrial plants. The major modifica-
tions and new construction required at these various locations are presented as discrete line items within an
integrated Space Shuttle facilities project. 1In many instances, shuttle support can be accommodated in ex-
isting facilities; or only limited rehabilitation or modifications are required to achieve the capability for
the desired tests.

This project includes only shuttle-unique facility rehabilitation and modification work at various locationms,
each item having an estimated cost not in excess of $500,000. Each work item is mecessary to support a
specific shuttle requirement, ensure continued reliability, provide a safer environment, and/or improve the
efficiency and economy in individual facilities supporting the Space Shuttle Program.

For clarity, full disclosure purposes, and better fiscal and technical control, all unique Space Shuttle
facility requirements, both discrete individual line item projects as well as the smaller facility projects,
are included within the integrated total Space Shuttle facility budget. The work covered in this project is
of such a nature and magnitude that it is included under a single rehabilitation and modification shuttle
project for various locations. The cost of this project and all such follow-on projects will be charged
against the total Space Shuttle facility commitment.

PROJECT DESCRIPTION:

This project provides for necessary rehabilitation and modifications to existing facilities in support of the
Space Shuttle Program. The justification, description, and cost estimate for each element are listed below:

A, JohnSON SPACE LML i i ittt it venseseenonoesoseanasesoaseseasaaesesnasassssoanasansnsaseeeas 590,000
1. Modifications to Administration Wing, Building 30..........ccuueuuenn. it ettt 480,000
The Shuttle Data Reduction Complex will be a large, integrated telemetry/computer complex designed to

reduce engineering and performance data from shuttle missions to usable forms; and to catalog, store, retrieve
and distribute data to users as tabulation, plots and strip charts. Output will be used for anomaly investi-
gation, subsystem verification, design analysis, mission problem solving and mission evaluation in continuing
support of the Space Shuttle Program. Because of the major increase in the volume of telemetry data and the
complexity of the recorded data, the present Data Reduction Complex in Building 12 at JSC cannot accommodate
all the processing requirements in either capability or capacity. This preject, the second phase of a multi-
year preject, thus provides for modifying part of the third floor in the administration wing of Building 30 to
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s

1 Complex Modifications include increasing the air conditioning system

commodate the Shurrie bata Reduction

apacity; expanding the 60-Hertz, 120/208-volt electrical power system; relocating partitions and underfloor
CctCSs ne ne
ler

; installing a signal anunﬂlno etwork; expanding the raised tloor area as required; and installing
mctry and computer equipment. Certain existing subsystems of the existing Data Reduction Complex which
can be used for the new shuttle system will be relocated to Building 30.

2. Modifications to Shuttle Avionics Integration Laboratory, Building 16 .............uun., 110,000

The Shuttle Avionics Integration Laboratory (SAIL), located in the high bay of Building 16, is a
ecscarch and development complex designed to support verification of the Space Shuttle avionics system and
other shuttle elements, including real or simulated payloads and the remote manipulator system, The con-
figuration of the avionics system when it is integrated with other shuttle systems requires special ground
support equipment and performance monitoring/control hardware for each orbiter/element combination. This
project thus provides for modifications to the SAIL to accommodate selected orbiter payloads. To provide the
necessary flexibility (including the possibility of having to accommodate a full-size payload or payload
simulator), facility power, cooling, supports and interconnecting cables must be appreciably increased; and
existing structures extensively modified. Specific work includes:

”

a. Removing and/or reworking existing structural supports and raised flooring in the payload bay
area;

b. Providing additional supports to accommoddte flight deck modifications and additions;

c. Relocating and/or modifying existing structures and cable trays to obtain the required clearances
and satisfy additional or changed interface requirements; and

d. Providing additional electrical and hydraulic power, cooling and ground provisions to support the
different types of payloads, the remote manipulator system and its associated ground support equipment, and
performance monitoring/control hardware.

B. Michoud Assembly Facility 465,000

© o 2 8 8 8 4 e s % e s 8 4 8 s s e 4 e e @ s e s s st . L ee e s et e LSS ekt s E st e e e s e e 2

110,000

1. 1Installation of Backup Transformer for Substation No. 13 ........ I R I

Substation 13 provides a major portion of the electrical power for the Michoud Assembly Facility (MAF)
boiler plant, to the main cooling tower fans as well as to all of the boiler plant condenser water pumps.
There is presently no backup transformer to ensure continuous operation of the boiler plant in the event the
existing transformer should fail. TIf the boiler plant loses clectricity, MAr would be without air conditioning
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to maintain temperature and humidity control for external tank production. Buildings 101 and 102 would be
completely without air conditioning. The dehumidificaticn of Building 103 (the main manufacturing buildiug)
would resulit in ungatisfactory temperature and humidity conditions for welding external tanks. Substation 13
is the only MAF substation supplying power to facilities necessary for external tank production that does not
have backup power. This project therefore provides for installing a new 1,500-kVA transformer and the asso-
ciated buses, switches, cables, conduit, concrete slab, fenced enclosure and connections. Because of the
lead time required to acquire and install such a transformer, this project should be implemented now to avoid
adversely affecting the external tank production schedule.

2. Rehabilitation of Battery Charging and Storage Building 104+.-.+-cceeceo... fese et ieaaa. e 85,000

Building 104, which contains 24,700 square feet (2,295 mz), is used to recharge the batteries in all
electrically powered vehicles used in the main manufacturing building (103) at Michoud Assembly Facility to
support external tank production. Hydrogen emissions produced by charging the batteries are a safety hazard
to personnel and to the building itself. The building is not air conditioned and the lack of proper ventila-
tion imposes a hardship on workers. 1In addition, cracks in the exterior load-bearing walls extend for the
full height of the walls and through the walls to the extent that daylight is visible from inside. This proj-
ect thus provides for the installation of a new mechanical ventilation system to remove fumes and gases, and
for the repair of load-bearing walls to preserve the building's structural integrity and prevent its further
deterioration., It also provides for cleaning walls, ceilings and floors; and for painting certain areas in-
side the building. These modifications will upgrade the facility to comply with applicable safety standards.
The project should be undertaken now to avoid adverse effects on the external tank production schedule.

3. Rehabilitation of Asphalt Road......... Ce et et e e et ieieae ..... 170,000

This project provides for repairing and resurfacing Saturn Boulevard from Venus Drive west to the
marine dock, a road at Michoud Assembly Facility over which the external tank will be transported. The proj--
ect includes applying 14,500 square yards (12,123 mZ) of asphalt emulsion slurry seal to Saturn Boulevard
from Venus Drive to the incinerator road, and applying an asphalt overlay 4 to 8 inches (10.2 to 20.3 cm)
thick to the remainder of the road. Failed roadway surfaces will be repaired and the cracks sealed; the
asphalt overlay will be leveled Lo correct contours in the old pavement. Those surfaces not requiring major
repairs will be seal-coated to prevent further deterioration. These repairs are necessary to eliminate the
unevenness of the surface so that the external tank is not damaged during transport.

4. Rehabilitation of Gaseous Nitrogen SUpPpPly SyStem:: e ertinriinierereniennrsueoenannnans 100,000

NN

ding 420, where final
e the line leaks and
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controlled pressures required for pneumatic checkout of the external tank liquid hydrogen tank cannot he
maintained, adequate reliable tests cannct be made. This project thus provides for a comsirucition project to
npgrade the ligquid/gaseous nitrogen system at Michoud Assembly Facility. It includes approximately 1,900 feet
(579.1 m) of 2 1/2 inch (6.4 cm) line for 5,000-psi (351.5 kg/cm?) gaseous nitrogen distribution from the bulk
storage area to Building 420; it also includes a tie-in to the new line that supplies the high pressure storage
vessels in Area 404. The underground portion of the line will be buried at least 2 feet (0.6 m) deep in open
areas and 3 feet (0.9 m) deep in steel casings under roads. This project should be implemented now to ensure
that external tank testing can be performed satisfactorily and that the external tank production schedule will

not be adversely affected.

C. Kennedy Space Center ««: s cerrruenieransrieneaansns et et i a e et et et et aa s 695,000
1. Construction of High Purity Liquid Oxygen Facility, Launch Complex 39 220,000

This project provides for modifications to an existing liquid oxygen facility in the Launch Complex
39 area of Kennedy Space Center, needed to provide the capability to receive, store and transfer high purity
oxygen (99.99% purity level) for support of fuel cell requirements of the Space Shuttle Orbiter. The liquid
oxygen available for the Space Shuttle Main Engines is not sufficiently pure to satisfy the requirements of
the Orbiter fuel cells which provide internal power to the Orbiter. The high purity liquid oxygen will be
procured commercially but must be received, transferred and stored in special facilities in the launch complex
area. The project includes necessary site work; installation of high pressure, vacuum-jacketed piping; con-
struction of off loading and catch basin facilities; and upgrading electrical systems to include a 100-kVA
transformer, with related wiring and lighting. Construction of this project must begin in early CY 1978 to
support the first manned orbital flight of the Space Shuttle, currently scheduled for mid-CY 1979.

2. Modifications for SSME Storage and Servicing, Vehicle Assembly Building.:+-veevvevieennnn. 40,000

This project provides for modifications to the Vehicle Assembly Building (VAB), Building K6-848 at
Kennedy Space Center, to provide facilities for processing the Space Shuttle Main Engines (SSME). The Space
Shuttle concept involves repeated flight of the same Orbiter vehicle. Thc SSME is contained in the Orbiter
and is reused repeatedly, Some on-site engine servicing and replacement will be necessary during the period
between flights. Facilities will be needed for receiving engines returned from the manufacturer, storing and
testing, as well as minor on-site servicing. Checkout Cell 5 and Room IM4 in the low bay of the VAB will be
used for these functions. The project provides for modifications to existing utility systems to provide for
improved lighting and electrical service to the storage and servicing areas., In addition, special supply
systems will be modified and extended to provide nitrogen, helium, cooling water and hydraulic services needed
to support the storage and servicing activities. The SSME and first Orbiter will be on dock at KSC late in
the third quarter of CY 1978. This project is needed early in 1978 to accomplish engine servicing requirements
related to that milestone.
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3. Modifications for Hydraulic Power Unit Testing, Building M7-1412 ... ... .. i nnnnn 30,000
This project provides for modifications to the Cryogenic I Unit in the Hypergolic Maintenance
Facility in order to support hot-fire testing of the Solid Rocket Booster (SRB) Hydraulic Power Units. This
testing is part of the post-manufacturing operations at KSC, and will extend for the period of the first six

DDT&E flights and through a demonstration period on recycled SRB systems. The project includes necessary
site work, installation of nitrogen supply lines, electrical power supply, and an operational intercom system.
With delivery of the first flight set SRB's to KSC in the third quarter of CY 1978, this projcct must be
started in early CY 1978, Thus, FY 1978 funds are required.

4, Rehabilitation of External Siding, Vehicle Assembly Building .-..¢..vciieenineiienaaa.. 225,000

This project provides for inspecting sheet metal screws and steel carriage bolts on two sides of the
Vehicle Assembly Building (VAB), Building K6-848, high bay, tightening loose fasteners, and replacing missing
and deteriorated fasteners. The VAB high bay, whlch is 437 feet long by 513 feet w1de by 524 feet high
(133.2 m by 156.4 m by 159.7 m), is covered by over 1 million square feet (92,900 m ) of corrugated insulated
aluminum siding. The building, which will continue to be used for the Space Shuttle Program, was completed
in 1966; since then it has been exposed to weather and to acoustic vibration during launches. As a result,
many of the fasteners have become loose or are missing, seriously affecting the integrity of the siding.
This pro;ect involves the east and north sides of the high bay, or an estimated 412,000 square feet
(38,275 m ) and approximately 320,000 fasteners. All of the fasteners must be 1nspected approximately
one-third of them will require replacing or retightening. The project should be undertaken now so that
these two sides will be structurally sound before shuttle launches begin and so that the construction
schedule for the Space Shuttle Program will not be adversely affected. The siding on the south and west
sides of the high bay will require similar rehabilitation later.
5. Rehabilitation of Chilled Water Lines, Vehicle Assembly Building ...............c.ccuuu... 180,000
Insulation on existing chilled water lines in the Vehicle Assembly Building (VAB), Building K6 -848,
have deteriorated to the point where its thermal efficiency has been impaired; and corrcsion of the lines and
energy consumption increased. The insulating characteristics have changed because the combined weight of the
pipe and the water has compressed and deformed the insulation. Additionally, water from pipe fittings and
valves has leaked onto the lines and corroded them, All of these problems contribute to inefficient energy
usage. Work to be performed includes removing the existing insulation, cleaning the pipe surface, repairing
leaks as necessary, and reinsulating the lines.

Rehabilitating the insulation will decrease energy consumption and cperations and maintenance costs,
and increase the 1ife of the pipe. 1If replacing the insulation is delayed, continued corrosion will
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necessitate replacing the lines and fittings later, at a higher cost. This project costs will bhe aid off
in less than 4 years by the savings in energy consomntion., Since this building will be activity 1nvolved
with shuttle activitie es, the project should be undertaken now to avoid an adverse impact during the shuttle
operational activities
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1978 ESTIMATES
SUMMARY

SPACE SHUTTLE PAYLOAD FACILITIES

Amount Page No.
Office of Space Flight:
Modifications and addition for shuttle payload vertical processing (KSC).. 6,410,000 CF 12-1
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

PROJECT TITLE: Modifications and Addition for Shuttle Pavload Vertical Processing

INSTALLATION: John F. Kennedy Space Center

FY 1978 CoF ESTIMATE: $6,410,000

LOCATION OF PROJECT: Merritt Island, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1977 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding.........ivriiienienrnnnnn 564,000 --- 564,000
Other affiliated funding..........ve.veuuunn. e --- 4,400,000 4,400,000
5 i 564,000 4,400,000 4,964,000

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to modify the existing Spacecrafl Assembly and Encapsulation Facility No. 1
(SAEF-1) at Kennedy Space Center (KSC) for processing upper stage vehicles, payloads, and cargoes to be
processed vertically before they are moved to the launch pad for insertion in the orbiter. The project
includes constructing and outfitting two assembly and test workstands; providing specialized pneumatic,
fluid and electrical/electronic services; modifying one exterior and one interior door in the air lock to
accommodate additional height; relocating the monorail hoist in the air lock; providing two segmented-
boom mounted platforms in the air lock; general upgrading of the heating, ventilating and air conditioning
system; and constructing a new 2-story, 8,840-square foot (821—m2) addition to house operations support.
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PROJECT JUSTIFICATION:

The SAEF-1 facility has been used in the past to support the expendable vehicle programs, such as the Helios,
Viking and the Mariner-Jupiter-Saturn missions, and will require certain modifications to support the pro-
cessing of the vertical shuttle cargoes. The anticipated manpower loading for this facility when the Shuttle
Transportation System (STS) program becomes fully operational will vary from 60 to 75 people, with occasional
two shift operations.

Some of the cargoes to be carried on the space shuttle orbiter will include a propulsion stage that is de-
signed to be launched from the orbiter once the orbiter attains low earth orbit. The function of the upper
stage is to extend the area of operation and exploration beyond what the shuttle by itself can achieve. NASA
and the Department of Defense (DoD) have evaluated alternatives to provide this capability, and have deter-
mined that the best way to provide it is through the Interim Upper Stage (IUS), the Spinning Solid Upper
Stage (SSUS) and, later, through a cryogenic propellant upper stage.

The IUS and SSUS are expendable systems using solid propellants; they will be operational beginning in
CY 1980. The difference between the IUS and the SSUS is that the IUS contains its own avionics system and
can be maneuvered after it has been placed in orbit while the SSUS does not have this capability. Both
NASA and DoD will use them to deploy payloads during initial STS operations. The capability to retrieve
payloads is not part of either system, however.

Specialized shuttle off-line facility capabilities are required to assemble and test IUS's and SSUS's for
STS payloads. The projected frequency of launches and the IUS/SSUS test/operations concept dictate the need
for a facility dedicated to the IUS/SSUS projects. This facility must also provide the capability to inte-
grate the IUS's and SSUS's with their respective payloads into cargoes and place these cargoes into a
transport canister for movement to the launch pad.

The capability to handle cargoes containing IUS's and SSUS's, ranging up to 60 feet (18.3 m) long, in a
vertical orientation is necessary for three reasons: (1) most spacecraft/satellite designs require a
constant vertical attitude during 1 "g' operations; (2) aligning the spacecraft and the IUS or SSUS is
facilitated in the vertical mode; and (3) transporting IUS/SSUS cargoes horizontally would require an
additional operational step to rotate the transport canisters to a vertical attitude before they are
inserted into the Orbiter cargo bay from the payload changeout room. Workstands are needed to provide
access to the IUS/SSUS so that the various stages can be assembled. Special systems--including pneumatic,
fluid and electrical/electronic services--arc necessary to service and test the IUS/SSUS and their
respective payloads.
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Only three buildings at KSC could begin to accommodate the height required for cargoes containing TUS/SSUS
the Vehicle Aggembly Ruilding, which is to be used f{ur urbiter/external tank/solid rocket booster mating;
the Operations and Checkout Building, which is to be used for horizontal payloads; and SAEF-1, which was used
to support the Viking program. SAEF-1 requires a minimum number of modifications to provide the special
facilityv needed to process cargoes containing IUS's and SSUS's.

The first 1US may arrive at KSC as early as mid-1979 and may be launched in March 1980, allowing approxi-
mately nine months for prccessing. Modificatious Lo SAEF-1 will take 12 months tor construction and six
months for activation and checkout. The first SSUS with its pavload is scheduled to fly on Orbiter Flight
Test #4 in December 1979. Therefore, this project requires FY 1978 funding.

PROJECT DESCRIPTION:

This project provides for modifying existing SAEF-1 to accommodate vertical cargo processing, including
IUS's and SSUS's.

Two assembly, test and checkout workstands will be erected in the SAEF-1 high bay. Each stand will include
seven platforms approximately 35 feet long by 40 feet wide (10.7 m by 12,2 m); the platforms will be spaced
approximately 10 feet (3.0 m) apart., Each workstand will accommodate cargo combinations up to 60 feet
(18.3 m) long, 15 feet (4.6 m) in diameter and 65,000 pounds (29,483.5 kg). Incorporated in each stand will
be a strongback for cargo support and accommodations to support cargo integration and verification equipment.
The stands will include fluid, electrical/electronic and structural/mechanical support services. Fire
protection, safety and communications devices will be provided. Hydrazine servicing and gaseous helium will
be provided to the stands from sources located outside the building.

The entrance door at the south side of the air lock will be increased from 64 feet (19.5 m) to 71 feet-2
inches (21.7 m) to accommodate the transport canister in a vertical orientation. The door between the air
lock and the high bay must have one additional (existing) panel activated to accommodate the height of the
canister. The height of the canister will also necessitate raising the ceiling in the air lock from 64 feet
{19.5 m) to 75 feet-2 inches (22.9 m) and relocating the monorail hoist. Two segmented-boom mounted plat-
forms will be provided in the air lock so that operations personnel can clean the transport canister before
it is moved into the high bay.

Additions to the electrical power and fluid mechanical systems for the air lock and high bay will be made.
A new 750-kVA substation will be located outside the building, and control and distribution systems provided.
Nitrogen purge will be incorporated in all nonexplosion-proof electrical cabinets and boxes. Remote control
television to monitor hypergoiic propellant operations will be provided, and the existing operational inter-
com system will be extended to support the workstands and control rooms.
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A 2-story, 8,840-square foot (821- 2) addition will be constructed adjacent to the west side of SAEF-1.
The addition will be approximately 130 feet long by 34 feet wide (39.6 m by 10.4 m). Tt will house

operarional support areasg, 2 mechanical equipment roow and an elevator.

The existing marginal heating, ventilating and air conditioning system will be upgraded to provide the
necessary environmental conditions, which includes the replacement of deteriorated components and a portion
of the existing roof will also be rehabilitated.

Unit of Total

Measure Quantity Cost Cost

Land Acquisition...eveerieeeninenanns e --- - --- ---
Construction............. N 6,314,000
Site preparation.......eceviiiierinneesens .o LS -—- --- 144,000
Modify existing building..........cc.uienn .. 5,148,000
Architectural......... i e N LS --- --- (286,000)
Structural............. et e e LS -—- --- (98,000)
Mechanical............ i eere e e LS - - (1,331,000)
Electrical.....vouun.. e ceas et e . LS --- --- (1,G610,000)
Communication/data.....evvveennnnn.. e LS --- --- (231,000)
Assembly, test and checkout stands.....vn EA 2 680,500 (1,361,000)
Gases and fluids............. e e taaesaesan LS -—-- -~ (684,000)
Door modifications........... e e LS --- --- (147,000)
Power distribution........c.iueuiiieeeninnnnnn LS --- --- 580,000
Support area addition.......... Chee s SF 8,840 50.00 442,000
EqUIPMENL. o ve st ettt st iiioeacaacaenns 96,000
SerVICEe DOOM. i vttt it e it it e eeoneanananenns EA 2 48,000 96,000
Fallout Shelter (not feagsible)................. --- -—- S ---
< o8 3 6,410,000
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LIST OF RELATED GRAPHICS:

Location Plan
SAEF-1 Building Perspective

OTHER EQUIPMENT SUMMARY:

Certain noncollateral equipment, to be funded from R&D resources, will be required to support initial
operation, The kind, size and cost estimate for such equipment are not yet fully defined,

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

Additional work area may be required to support additional processing tasks which may later be required
to be performed at KSC. The requirement for and the scope of such work cannot be validated at this time.
However, some such potential future need appears possible.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1978 ESTIMATES

REHABILITATION AND MODIFICATION

Summary of Project Amounts by Location:

Ames Research Center..........ceceieitntnnonsnns Ceereaceean e ece e
Dryden Flight Research Center........... Ceeree e e tieee e ceeeeneen
Goddard Space Flight Center...... e e Ceeerecaraane Ceereeersieert e
Jet Propulsion Laboratory............... eree e s et eseterereeenaneons ceeene
Johnson Space Center.........cee0u.u.. cersecareeaanes cheseccsesssesarereans
Kennedy Space Center......ccveerueansas Cerreraeaas cerensenraee et erreesae
Langley Research Center......eeeeveursneeas e seseenarneen e sensans cene
Lewis Research Center........... e theseinenn e ceeeane Ceereeas
Marshall Space Flight Center...... e st se e cess s ceene
Michoud Assembly Facility....veevriiinniienennnn Ceeecusessitac s essesnense
National Space Technology Laboratories............ Cecesecessnaetsnnanennns .
Wallops Flight Center.....c..ievirert i ianensnsenns eeeeenn e .o
Various LocationsS...cee i iiveneeeenoscnaccss s e s aaar e cesenea
Miscellaneous Projects Less than $100,000 Each......... et easae e oo
Total............. ettt ettt ettt ettt ittt e

Amount

1,315,000

195,000
1,760,000
1,990,000
1,605,000
1,185,000
1,795,000
2,270,000
1,550,000

280,000

160,000
1,425,000
1,270,000

2 1NN NNN
£y itVv,avvy

18,900,000
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CONSTRUCTION OF FACILITIES

PROJECT TITLE: Rehabilitation and Modification of Facilities Not in Excess of $500,000 Per Project

LOCATION: Various Locations

FY 1978 CoF ESTIMATE: $18,900,000

FY 1976: $16,000,000 TQ: $7,000,000 FY 1977: $17,875,000

COGNIZANT INSTALLATIONS/LOCATION OF PROJECTS: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of the NASA Comptroller

SUMMARY PURPOSE AND SCOPE:

This program is intended to provide for the rehabilitation and modification of facilities at NASA field
installations and Government-owned industrial plants engaged in NASA activities. 1Included in this project
are those priority rehabilitation and modification facility needs for FY 1978 which can be foreseen at the
time of the submission of these estimates, and which are estimated not to exceed $500,000 per project. The
purpose of this program is to protect, preserve, and enhance the capabilities and usefulness of existing
NASA facilities, and to ensure the continued safe, economical, and efficient use of the physical plants.
Each of the individual items contained in this year's request for facility rehabilitation and modification
work is in itself a proper facility project. Lach represents the consistent application of the approved
and accepted definition, and in this context each includes all of the facility work that needs to be done
in the budget time frame, or all of the facility work that can be done in that time frame, as limited by
constraints other than resources availability. Each individual item has been tested against applicable
need dates, time lines and the ability to place the planned work under contract in the budget time frame.

In addition to the usual rehabilitation and modification requirements to the physical plant, the Agency
continues to place emphasis on the identification of projects which relate directly to the conservation of

Cr 13-1



energy at the various field installations. 1In the past, this particular program was specifically
toward the general nonprogrammatic segments of NASA facilities: however., increasing additional at

heen oiveon to facili

been given to facility modification requirewmenis generated by specific programs or projects.

directed
tention has

PROJECT JUSTIFICATION:

At its initial cost, the existing NASA physical plant totals about $6.2 billion (September 30, 1976). A
continuing program of rehabilitation and modification of these facilities is required to:

a. Protect the capital value represented by those facilities and to overcome the cumulative effects of
wear and deterioration.

b. Ensure the continued and reliable availability of these facilities as well as their operational
capabilities as applicable.

c. Improve the capabilities and usefulness of these facilities in terms of NASA mission accomplishment,
and to overcome the aggregate effects of obsolescence.

d. Provide a better and safer environment for all personnel.

e. Provide for significant reductions in energy consumption through the initiation of energy conservation
projects and the provision of updated and improved utility control systems.

This project includes only facility rehabilitation and modification work having an estimated cost not in
excess of $500,000. The work covered in this project is of such a nature and magnitude that it cannot be
accomplished by routine day-to-day facility maintenance and repair activities, or by related routine
facility work efforts which are provided for in other than CoF estimates. Rehabilitation and modification
work estimated to cost more than $500,000 is reflected as a separate major CoF line item project. Not
included in this project are the minor construction of facilities projects (new and addition type) required
in FY 1978. Provision for the major portion of this latter requirement is made under a separate project
entitled "Minor Construction' which is included in the CoF estimates.

PROJECT DESCRIPTION:

Proposed rehabilitation and modification items for FY 1978 are outlined under "PROJECT COST ESTIMATE" and
total $18,900,000. Of this total, $16,800,000 represents discrete work packages at designated NASA in-
stallations. The remaining $2,100,000 relates to those smaller rehabilitation and modification projects
estimated to cost less than $100,000, the nature and purpose of which are the same as for that work
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specifically delineated but which, because of their individual smaller size, are not listed by item. At this
Ltime tliese items are considered to be of the highest priovity. They have been carefully selected from lists
totaling about $45 million. This listing represents a modest increment in relation to the existing total
"backlog'" of this type of work, for which provisions must be made over the next several years.

The remainder of the rehabilitation and modification work should be undertaken over the next several vears
to place these installations on a more economical and efficient operating base. As indicated above, the
projecis in this requesti are considered to be of the highest priority ou ithe basis of relative urgency and
expected return on the investment involved. It is recognized, however, that during the course of the year
some rearrangement of priorities may be necessary and it is also realistic to assume that a change in some of
the items to be accomplished within the allocated resources may be required. For the purpose of justifying
this estimated facilities rehabilitation and modification requirement, a tentative listing of projects is
set forth under "PROJECT COST ESTIMATE'". This work will be accomplished on a priority basis. The total
of $16,800,000 of discrete projects relates to the following broad categories of facilities:

A, Utility SyYSLeImMS . cuuuuvuoreenesesaresososnossosssansssscosssssssoesasssassasnssess 3,925,000
b. TFire Detection/Protection SySLemMS . .ueueeeeeeeeeeneneeesaceeaesecsesenassasoss 1,445,000
c. General Purpose BuildingsS....ce.eeieieeeieeonerosaecsesosoresssoansosnsssennnas 4,950,000
d. Technical Buildings/StrUCtULeS. e et ereneaeeeonoeerroonnnsosseosannconosoannsss 5,255,000
e. Pavements and DrainaBe....cciueseeieeceesseoessescsessossosacnsaoasssasanssons 780,000

f. Building Exteriors and RoOOfS....v.uiiii ittt iiieeiieneieinnasnanessasnsnness 445,000

In addition, there is the "Lump Sum' estimate of $2,100,000 for smaller project work, thus making a total
of $18,900,000. The FY 1978 requests for facility rehabilitation and modification work are directed
toward the most urgent current needs for work of this type in the continuation of this program at NASA in-
stallations.
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PROJECT COST ESTIMATE:

A. Ames Research Center......... C et et e e e e e ee et aeaasees et enceessa e eenaeaeseno s 1,315,000

i. Rehabilirarion and Moditicatrion ot Technical Facilitieg tor Fire Protection._ .

This project provides for Lhe rehabilitation and modification of the remaining technical facility
support areas to include computers, machine shops, wind tunnel model development and preparation, and re-
lated research laboratories to obtain an adequate level of fire protection. This work will include the

installation of automatic fire detection and sprinkler systems in thirteen buildings with a total floor
area of approximately 300 000 sq ft (27 870 sq m) and two cooling towere., These protection systems will
also be connected to the Ceuuer s ercrgenc monitoring station and to the Motitett Field Fire Department.
This project provides for the protection of those elements considered to be urgently essential for the
protection of life, expensive resources, or continuity of significant research programs. These facilities
have a replacement value in excess of $45 million and are vital for the operational continuity of on-
going aerospace programs,

2. Modifications to Vacuum Spheres and Ejector Systems for Seismic
Protection Buildings N-229, N-234, N-234A, N-238....... f e e ees e s e 355,000

This project provides for the structural modifications to the 3.5-Ft. Hypersonic Wind Tunnel
Facility, Building 229; Thermal Protection Laboratory, Building 234; Thermal Protection Laboratory Boiler,
Building 234A; and the Arc Jet Laboratory, Building N-238 for improved seismic protection. The work will
include the reinforcement of the steam ejector support structure. This work will also include the replace-
ment and reinforcement of the structural framing system of the six 77-foot (23.5 m) diameter steel
vacuum spheres. All modifications are to increase the stiffness of the structures beyond the predominant
frequencies experienced in earthquake ground motions in conformance with present seismic design standards.
The need for these modifications is the result of a recent earthquake risk analysis and will reduce hazards
to these facilities in recognition of their location in an acknowledged earthquake area. These structures
were constructed over fifteen years ago using engineering concepts which have now been outdated. These
modifications are the result of an improved concept for seismic dynamic analysis developed specifically
for Ames Research Center's geographical location.

w
2
&9

ntrol System.......... e e et 360,000

This project provides for the installation of a central automated utility control system for con-
trolling the mechanical system in 48 buildings. This work will include the installation of a computer and
peripheral equipment in the control center now located in the Research Support Building N-213, The central
control system will be connected to the buildings using the ex1st1ng Center cable network. Also included

in tha raavls 21171 km +1

atallaria e oS L Cl e
in the work will be the installatic sensors, transducers, and data gathering panels [or the automatlic
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control of the heating and air conditioning svstems in these buildings. This project will add computer-based
automated control to the existing building mechanical systems, and wiil tailor the operation oi these systems
to the weather conditions and occupancy requirements. The installation of this utility control system is ex-
pected to produce a 1 to 2 percent reduction in the electrical power requirements of the Center. In order
for the Center to meet its energy conservation goal, and to further improve the operation of the mechanical
systems of these facilities, these modifications are considered a primary requirement.

4., Rehabilitation and Modification of Space Technology Buiiding, N-Z204...........c000n.. 343,000

This project provides for the rehabilitation and modification of 10,000 square feet (930 sq m) of

the Space Technology Building, N-204. This work will include the dismantling and removal of obsolete heat
transfer equipment and low density wind tunnels and remodeling a major portion of the first floor into
office space. The interior modifications will include the installation of new partitions, flooring, ceil-
ings, electrical systems, lighting, and restroom facilities. The heating, ventilation, and air conditioning
equipment will be rehabilitated including the addition of approximately 50 tons of air conditioning equip-
ment. This work will also include a new entry way with a ramp for the handicapped, and walkways to provide
better access to the building. The original single story building was built in 1955 and a second floor
added in 1963. Due to its central location within the Center, this project will convert specialized but
obsolete and unused building space into an efficient operations center for specific administrative functions
now needed by the Center. These include the Technology Utilization Office, the Safety Office, and the
Public Affairs Office. Present facilities for these functions are overcrowded, poorly suited to their
function, and not readily accessible.

B. Dryden Flight Research Center.......cuciesetencanceasnnaenns et s ene e et es et s s eesense s 195,000
1. Rehabilitation and Modification of Fire Protection SyStem....e.cceeeciscoscssannsasoes 195,000

This project provides for the rehabilitation and modification of the existing obsolete fire
annunciating system at DFRC. The existing annunciating system was installed in 1952 and is inadequate.
A new class "A" fire annunciating system will be connected to the existing fire alarm and detection system
in 16 additional buildings at the Center. These buildings are 4801, 4802, 4803, 4806, 4807, 4808, 4809,
4810, 4820, 4821, 4823, 4825, 4826, 4827, 4830, and 4982. The complete and operable fire alarm system
will consist of alarm initiating devices (manual pull boxes, smoke detectors, water flow indicators),
audible alarm sounding systems (bells, horns), supervisory signal systems (water level monitors, pressure
monitors, valve supervision, fire pump status monitors) and a class A reporting system. These reporting
systems will constantly monitor all systems, and immediately report any off-normal or change of status to
selected locations. In addition, the new system will be connected to the Edwards Air Force Base Fire
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Station Central System. The Air Force at Edwards provides the fire protection service for the Center,

Tha Aviatrdemes awvaram Taalra tha Aramahd T30 Fa vmamAe + +rnrihlAa Ar mal fiamatbdAan Aadonmnla T L~ + A
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broken wire in the loop the existing system is totally inoperable until the problem is isolated and re-
pair is accomplished. The installation of the proposed Class "A" System would eliminate these problems and
provide an improved level of fire protection for this Center.

C. Goddard Space Flight Center............ e iee i ecees e et eiee e .. 1,760,000
1. Modification of Fire Protection System in Various Buildings.............. et 200,000

This project provides for upgrading the Fire Protection System of certain areas of 13 Buildings
necessary to protect life and equipment. One portion of the project provides for the upgrading of the
fire protection systems in Buildings 1, 5, 11, 14, 16, 18, 19, 20, 21, 22, 25, the Propulsion Test Site
and the Antenna Test Range. This work includes improvements to fire water distribution systems, fire
detection systems and hose cabinets. This effort is necessary to retard the spread of a potential fire
and increase the safety of building evacuation. The second portion is the separation of various areas
within buildings 3/14, 22 and 25 in order to contain possible fires. The modification of structures,
partitions, shafts and utility compartments are necessary to reduce the spread of any fire.

2. Modification for an Applications Support Facility, Building 16W.....iiieeececoncennns 450,000

This project provides for the modification of approximately 11,900 square feet (1,105.9 sq m) of
space in an existing area of the Development Operations Building, Building 16W. Approximately 5,500
square feet (511.2 sq m) of this space will be modified to accommodate the Applications Information
Processing Systems and will include a raised floor area for computers. The remaining area of approxi-
mately 6,400 square feet (594.7 sq m) is required for contiguous office space. This project is
necessary to support the Severe Storms Research Program through the provisions of on-line, interactive
image analysis, real time image analysis, access to discipline oriented on-line data base, and a computer
network, thereby providing an interface between outsiders and NASA Centers. This capability does not
currently exist at GSFC and is required to carry out the Severe Storm Research Program.

3. Rehabilitation of Cooling Tower "B/ . . ... i ittt it ittt ettienennnaaaaonnns 190,000

This project provides for the rehabilitation of Cooling Tower '"B'" and includes the refurbishment
of steel framework supporting the condenser water pumps, hoist, and the associated sprinkler system. This
rehabilitation is necessary to maintain the integrity of GSFC's central air conditioning system that pro-
vides environmental control to several data centers and related office areas. Cooling Tower '"B' is approxi-
mately ten years old and has deteriorated excessively with a corresponding reduction of effectiveness.
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and the Space Science Laboratory, Building 6.............. ... .. ... e e 185,000

ovides for the rehabilitation of approximareiy 80,000 square feet (7,434 sq m) ot
roof area on the Central Flight Control and Range Operations Building, Building 3 and the Space Sciences
Laboratory, Building 6. This work includes the removal of the present gravel, resaturation of the felt and
the application of new gravel. Also, the resealing of approximately 2,000 linear feet (613.5 m) of gravel
stops and flashings will be accomplished. The age of the roofs (15 years old) and the effects of "ponding"
after heavy rains have caused loosening of the gravel and cracking of the seal. Resaturation and gravel

damage to equipment and materials in these buildings.

5. Modifications for Utility Control SyStemM..ueeee.e.ovieeeeaneoesasascsacsonscssesasaseacas 180,000
This project modifies the existing computerized control of GSFC's Utility Control System by ex-

tending the system's coverage to three additional facilities. The proposed modifications will optimize

the efficiency of operation of the central heating and cooling plant and includes an economizer cycle

that will measure the energy added on the basis of free and return air enthalpies rather than temperature.

Additionally, instruments will be added to three Laboratory Buildings, Nos. 27, 88, and 300, which will be

connected to the system.

6. Modification Heating, Ventilating, and Air Conditioning Systems in Various
BUILdIngS . it tiieeitne s snaosecessesoonsoeseeassosasanssesssasssssssssanssanssssacensas 210,000

This project provides for the modification to the heating, ventilating and air conditioning systems
in Buildings 1, 2, 3/14, 4, 5, 6, 7, 8, 10/15, 11, 12, 14, 16, 18, 19, 20, 21, 22, 23, and 26. The work
includes the conversion of the air conditioning units to accept mixed air and the installation of variable
volume dampers. These modifications will permit recirculation of the heated interior air, thereby
minimizing the use of 100 percent outside air and the utilization of interior air for building ventilation
when outside air temperature and humidity are not favorable. This would allow for the variance in the
heating/cooling input to the conditioned air eliminating wasteful reheat and recool of air necessary to
maintain proper interior temperature. The installation of the variable volume dampers will permit
the regulation of air flow according to seasonal conditions as well as personnel occupancy of the building.

7. Modifications to the Central Power Plant, Building 24.......c.iiiiennuncensnnnnnnenns 345,000

This proj he installation of boiler feed water preheaters to five boilers and the
installation of six blow down heat exchangers. The preheaters and heat exchangers will permit the utili-
zation of energy contained in the boiler exhaust and blow down water to preheat boiler feed water, thus
increasing the boiler efficiency.
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D. Jet Propuision Laboratory

4

A~ 12 C2
L oe rivul

ication for a Ceniral Couling Tower SysSteMe.e..eveveeroeennns .

This project provides for the replacement of seven existing cooling towers with a single cooling
tower system. This work includes two cells and associated circulating pumps and a basin that will have
provisions for one additional cell for future requirements. New underground piping, excavation work and
water treatment controls also are necessary. The existing cooling tower systems serving 13 buildings
are 25 years old and are badly deteriorated. Replacement of this system is cost effective and results in
a cost reduction in energy consumption and maintenance.

2. Modification to Fire Protection Systems in Various Buildings....... ettt 125,000

This project provides for the upgrading of those areas necessary to protect life and equipment.
Specifically, this project proposes the installation of fire alarms, smoke detectors and automatic fire
sprinklers in the Structural Test Laboratory, Building 18, and the installation of Automatic Fire Sprinklers
in the Pump House, Building 159 and the Engineering Office Building 138. The building detection and alarm
systems provide personnel warning for a timely evacuation. The sprinkler systems will be utilized to pro-
tect high value research equipment and spacecraft components.

3. Modifications of Electrical Feeders............. et e et ete e e st 250,000

This project provides for the modification of the existing overhead 17 kV distribution system,
serving the eastern portion of the Laboratory with a new underground dual radial distribution system.

The work consists of installing connecting services from Transformer Banks 11 and 63 to the Structural
Test Laboratory, Building 18, and the Compressor Building, Building 58. Also included is the installation
of a new substation in Building 111 and new switchgear, ductbanks, and conductors at Substations D and E.
The existing overhead distribution system was installed approximately 30 years ago and has been modified,

relocated and extended as JPL expanded. The overhead line has been a source of continuing interruption
due to wind and/or lightning damage.

4, Modifications for Energy Conservation.............. .o 270,000

This project proposes to mo y

dify the heating, ventilating and air conditioning (HVAC) systems in
Buildings 125, 144, 168, 169, 202, 238, 251, and 264 for energy conservation purposes. In addition to
modifying these systems, economizer systems will be installed., Demand oriented control systems will be
provided for double duct or multizone air handling units in Buildings 125, 168, 169, 238, 251, and 264
where they are beneficial. Time clocks will also be used until the Util I Sy P
stalled and operating.
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5. Modifications for Utility Control System.......... e e e it e 450,000
This project provides modifications to existing utility systems for remotely controlling, measuring
values, and determining the status of temperatures, pressures, humidities and electrical energy consumption
in various mechanical rooms. The work includes the installation of multiplex equipment, building control
panels and system control and monitoring points for approximately 100 buildings. This project is required
to provide the necessary interface for remotely controlling each respective heating, ventilating and air
conditioning system. Presently, roving patrols are utilized to monitor and repair the individual building
systems on the Laboratory. The modified control system will provide immediate notification of equipment
malfunctions, thereby minimizing unscheduled shutdowns and preventing potential damage to equipment re-

[ 1 B P e e
quil lily Clodbe ciiviioldleiltal COLLLOL.

6. Modifications for Heating, Ventilating and Air Conditioning Systems in the Physical
Science Laboratory, Building 183............ et ettt e e et e e 435,000

This project provides for the rehabilitation of the existing heating, ventilating and air condition-
ing system. It includes the installation of return air ducts and outside air ducts to economize the air
handling units on the second, third, eighth and ninth floors. It also provides for the installation of
new steam and chilled water valves and controls, damper upgrading and controls on all air handling units.
Replacement of one of the steam absorption air conditioning units with an electric motor driven chiller
and installation of a new cooling tower are proposed. Electrical modifications will be made to accommodate
the above work. A new pneumatic control system, hot and cold deck reset controls and zone thermostats
will be installed. Time clocks will be installed together with connections for the Utility Control System
provided under separate funding.

E. Johnson Space Center.......... e e et et et s ea et a e e e e 1,605,000
1. Modification to Fire Protection Systems in Various Buildings.......civeeeiennrseseans 130,000

This project provides for the installation of automatic sprinkler protection in five storage areas
at Johnson Space Center to comply with fire safety codes. NASA policy and various fire protection codes
require fire suppression systems for areas used to store flammable and other hazardous materials. Buildings
380, (Hazardous Material Storage Facility), 381, (Gas Cylinder Sterage Facility), and 382, (Drum Storage
Facility), are used for this purpose. Room 106 in Building 420 (Support Shop and Warehouse) is used to
store computer tapes in plastic canisters on open metal racks. They are highly combustible materials that
would produce an intense fire if ignited. Building 421 (Mission Support Warehouse) is a warehouse which
has a sprinkler system; however, protection is not provided under the mezzanine where combustible materials
are stored. This project will Lhus provide necessary fire protection in these buildings. New automatic
deluge sprinkler systems will be installed in Buildings 380, 381 and 382; the existing wet pipe sprinkler
system in Building 420 will be extended to include Room 106; and an automatic wet pipe sprinkler will be
installed under the mezzanine in Building 421.
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2. Rehabilitation of Electrical Distribution SYStemM.....e.eeeeesneeecosossocssancsosasns 155,000

This project consists of replacing deteriorated electrical cables at Johnson Space Center. It
provides for replacing deteriorated 15-kV primary electrical underground feeder cable in three locations:
(1) fecder cable 1 6 from the substation to the tunmnel and from manhole 11 to Buildinmg 49, (2) feedev
cable 1-9 from the substation to the tunnel, and (3) feeder cable 1-12 from the substation to Buildings
32 and 36. The existing underground electrical cable has been in continuous service for the past 11
years. The insulation has deteriorated during this time, and several failures have occurred. These
faults have been corrected as they occurred with a large amount of unscheduled maintenance, but the re-

pairs have not been sufficient to prevent extensive future failures. Replacing the cable with cable that

has improved insulation will ensure an adequate, reliable source of power (o ihese [aciliiies; it will
also reduce the likelihood of serious program impacts resulting from primary power losses. This project
represents the amount of cable replacement which can be implemented this year.

3, Modifications of Mission Simulation/Training Facility, Building 5.......00c0vveoncnss 300,000

This project provides for various modifications to Building 5 to accommodate the installation of
the Spacelab Support Module Simulator (SSMS) and its associated computer complex and laboratory equipment.
Modifications will also provide office space and a maintenance area. Work includes modifying partitions
and computer floor panels; installing a fire suppression system; and modifying the lights, electrical
power and air conditioning. The SSMS is a major simulator that will support crew and flight control
personnel training for Spacelab payloads. Development of reliable operational and flight technique
procedures depends on the proper installation of this simulator.

4. Rehabilitation of Aircraft Aprons, EL11ington AFB.......ciiteeeeenoeronncsonsrronnsans 210,000

This project continues rehabilitation of aircraft aprons at Ellington AFB. It provides for re-
placing approximately 1,500 square yards (1,254 sq m) of concrete pavement and base material in the
existing aircraft mooring apron east of Hangar 276, and installing 42,500 square feet (3,948 sq m) of
asphaltic concrete surface overlay on the access apron between Hangars 135 and 276. These aprons, which
were constructed in 1942, have cracked and settled in many places because of the failure of the base
material, Moving aircraft across the cracks and sunken areas results in excessive strain on the aircraft
and causes increased maintenance that would not be required if the aprons were repaired. Replacing the
base material and pavement in the deteriorated areas, sealing the joints, and applying an asphaltic
concrete overlay will ensure safer and more economical operations.

5. Rehabilitation of Various Facilities, WSTF. .. uieet e oiereraensoonconsencnonnons 110,000

This project provides for rehabilitation of a water well control cable, a propellant neutralization
pond, and the access road at the White Sands Test Facility. ‘lhe water well control cable that runs from

CF 13-10



the water control console in Building 112 to booster station no. 2, and from there approxin 3
(8.0 km) to water well "J'", will be replaced. The existing cable, which has been in service for
is unreliablec because of repeated circnit failures brought aboui Ly insulation faults and structural weak-
nesses. The second part of this project involves relining propellant neutralization pond 351A with 1,780
square yards (1,488 sq m) of reinforced concrete to a depth of 4 inches (10.2 cm). Approximately 1,500
feet (457 m) of propellant-inert construction joints are also required. The existing lining in the pond
is spalled and cracked so badly that propellants can seep into the surrounding soil., Relining the pond

is necessary for environmental protection. The third part of this project is to apply a double surface
Lreatment to approximately 21,000 square yards (17,560 sq m) of the site access road from U.S. 70 to the
""100" Project Control Area. The access road was constructed of 2-inch (5.1 cm) asphaltic concrete during
1964 and 1965; it was last sealed in early 1971. Normal use of the road has degraded the surface, with
pot holes and spalling at the shoulders. A new seal coat is required on the road because of this
deterioration and the development of many surface cracks, which allow water to penetrate and weaken the
road bed. Restoring the surface will increase the life of the pavement and preclude extensive base

course repairs in the future.

6. Modifications to Chilled Water Systems in Various BuildingsS.........ceeeeesoenccsacas 465,000

This project provides for various modifications to chilled water systems in and between several
buildings at Johnson Space Center. The work includes: (1) modifying chilled water pumps, distribution
piping and valves; (2) installing approximately 600 feet (182.9 m) of insulated chilled water lines and
associated valves and components; (3) connecting various system components with the remote monitoring
and control system in the central heating and cooling plant; (4) providing equipment to supply conditioned
air to several relocated computer units in the Mission Control Center, Building 30; and (5) installing
separate small chilled water pumps, water piping, valves, insulation controls and auxiliary equipment in
six buildings. This project will achieve more efficient energy usage at JSC by using all of the cooling
capacity available in the chilled water before returning it to the central chillers; by connecting chillers
of varying capacities to provide the flexibility to match chiller capacity and chilled water demand more
closely; by improving the monitoring and control of the chillers and distribution system; by using
unblended chilled water more efficiently through the installation of new computer-controlled air conditioning
equipment in Building 30; by installing additional chilled water pumps in key buildings so that the large
central pumps can be turned off during low use periods; and by achieving greater efficiency in the
configuration of the chilled water system. These modifications will be offset by the total energy
and manpower savings realized.

7. Modifications to Clean Rooms, Various Buildings...... et et rtee e 235,000

r flow in clean

This project will reduce the design air rooms in eight buildings at Johnson Space
Center by about 25 percent when the clean rooms are unoccupied (approximately 70 percent of the time).
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This reduction will be accomplished by adjusting inlet vanes and fan speed, partially shutting down the filter
module fans, modifying control systems, and adding timers and dampers to maintain proper system pressurization.
Reducing the design flow during times when the clean raoms are unoccupied will reduce fan power., and the
cooling and reheat energy required to maintain the required level of air conditioning. No sacrifice in clean-
liness will result. Approximately 90 billion BTU's of energy can be saved. The modifications proposed by

this project will achieve energy savings which will offset the cost of the project.

F. Kennedy Space Center

.................................. G essieeeeesei ettt e 1,185,000
1. Rehabilitation of Air Conditioning Systems in Various Buildings, KSC and CCAFS....... 400,000

This project provides for rehabilitating or replacing air conditioning system components in two
buildings at Kennedy Space Center (KSC) and four buildings at Cape Canaveral Air Force Station (CCAFS).
The NASA buildings involved are as follows:

Building Function Location
M6-138 Communication Distribution Switching Center KSC
M6-486 Base Support Building KSC
1726 Hangar S CCAFS
55005 Laboratory and Engineering Building CCAFS
67900 Spin Test Building CCAFS
21900H Operational Support Building CCAFS

Work includes replacing air-cooled condensers and condensing units, pumps, air-handling units and
chillers; and modifying associated supports, piping, insulation and electrical connections. The facilities
at CCAFS are currently used to process payloads for expendable vehicle launches; when the shuttle begins
regular service, they will be used for off-line shuttle payload processing. Facilities at KSC support day-
to-day operations for all programs; one of the buildings where air conditioning system modifications are
proposed, the Communications Distribution Switching Center, Building M6-138, is the main communications
facility for the entire Center. Accrued maintenance, year-round operation and the high salt content of the
air have resulted in the deterioration of the air conditioning systems in these facilities, which are
an average of 15 years old. Rehabilitating the systems will decrease the amount of electrical energy
required to operate them and increase compressor life and efficiency.

2. Rehabilitation of Roofs on Various Buildings, KSC and CCAFS............cv.... e e 260,000
This project provides [or repairing or replacing roofs on six buildings at Kennedy Space Center
(KSC) and Cape Canaveral Air Force Station (CCAFS) as follows
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Area Invslved,

Building Function Location Ft%ﬁM )

M6-688 Auto Maintenance Facility KSC 12,700 (1,180)
M6-695 Fire Station KSC 10,000 (930)
M7-351 Auditorium and Training Facility KSC 9,700 (900)
60505 Storage Building L CCAFS 5,500 (510)
1726 Hangar S CCAFS 10,800 (1,000)
3-49635 Dispensary CCATS 17,600 (1,640)

The project includes: (1) removing loose gravel and preparing it for reuse; (2) examining damaged

felts, bare or soft spots, and blisters, and removing or replacing them as needed; (3) patching, repairing
or replacing insulation board, flashings, gravel stops and gutters as needed; (4) applying a continuous
waterproof membrane; and (5) replacing the gravel. These buildings are all scheduled to be used for
continued support of present and future KSC programs. No major roof rehabilitation has been undertaken

in the past 10 years. The existing roofs have deteriorated to the extent that rehabilitation is necessary
to protect equipment and material from leakage and possible water damage. Spot repairs have proved costly
and unsuccessful. Rehabilitating the roofs should extend the service life approximately 10 years.

3. Rehabilitation of Fire Water System, Launch Complex 36......... ...ttt ierennsnnens 190,000

This project provides for the cleaning and relining with cement approximately 3,600 feet (1,097.3 m)
of 20-inch-diameter (50.8 cm) process water pipe from the auxiliary valve pit to launch pads 36A and 36B
at Cape Canaveral Air Force Station. The water system, which is 15 years old and is expected to remain in
use through 1981, supplies fire water to the launch pads for emergency use and during Atlas/Centaur
launches. During the past 2 years, several system failures have occurred as the result of corrosive and
erosive action of the water inside and outside the pipe. The project involves cleaning the interior to
remove loose scale, chemical deposits, and accumulated dirt and debris; completely inspecting the interior
of the pipe and spot-checking the exterior to determine weak areas and whether a cathodic protection
system is necessary; and providing the interior with a new cement mortar lining. Rehabilitating the pipe
will enhance launch safety by enhancing reliability in support of launch activities.

4. Rehabilitation of Water Systems in Operations and Checkout Building M7-355....... e 110,000

Insulation on existing high temperature hot water, secondary hot water and chilled water lines in
the Operations and Checkout (0&C) Building M7-355, have deteriorated to the point where its thermal
efficiency has been impaired, and corrosion of the lines and energy consumption increased. The insulating

A

characteristics have changed because the combined weight of the pipe and the water has compressed and
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deformed the insulation. Additionally, water from pipe fittings and valves has leaked onto the lines and
corroded them., All ot these probiems contribute to inefficient energy usage. Work to be performed Lu-
cludes removing the existing insulation, cleaning the pipe surface, repairing leaks as necessary, and
reinsulating the lines.

Rehabilitating the insulation will decrease energy consumption and operations and maintenance costs,
and increase the life of the pipe. If replacing the insulation is delayed, continued corrosion will neces-
sitate replacing the lineg and fittings later, at a higher cost. Since this building will be actively in-
volved with the processing of shuttle payloads, the project should be undertaken now to avoid an adverse
impact during the operational activities.

5. Rehabilitation of High Temperature Hot Water System, KSC Industrial Area............. 225,000

This project provides for replacing 1,480 feet (451 m) of underground high temperature hot water
lines ranging from 1 to 6 inches (2.5 cm to 15.2 cm) in diameter located in the main distribution system
and secondary feeder lines to three buildings located in the industrial area. The insulation on the
existing lines has deteriorated to the point where its thermal efficiency has been impaired, and
corrosion of the lines and energy consumption increased. It is necessary to repair these lines at this
time to prevent further deterioration and corrosion which will cause failure of systems and serious in-
terruptions to critical operations in the industrial area.

G. Langley Research Cenmter. . ... eie e eeeieseeeeeoessessssssessasossanesaassssassssssossasssnns

1,795,000

1. Modification to the 0.3-Meter Transonic Tunnel, Building 1242.........c¢c0iiiiieneenna, 485,000

This project will provide for the modification to the 0.3-Meter (13.1 inches) Transonic Tunnel,
Building 1242, This work will include the installation of a new 13-inch (33 cm) square two-dimensional
test section consisting of a computer driven self streamlining wall system. The computer will use static
wall surface pressure measurements obtained from pressure sensors, wall position measurements from dis-
placement transducers, and a unique ''pressure matching'" scheme to determine 'free air streamlines"
shapes. The test section floor and ceiling will be driven to these shapes by use of a computer contreclled
jack system. A '"free air streamline" is the path a particle of air would take around an airfoil in the
absence of tunnel walls. The computer will be a general purpose minicomputer suitable for process control.
This project is an integral step towards fulfilling the objective of developing systems and methods that
minimize or eliminate tunnel wall interference. The new two-dimensional test section will allow testing
of models approximately twice as large as those for the present facility and thereby doubling the present
lds number capability as well as providing "frece air" conditions. This project will provide an

o his project an
important tool for the Airfoil Research Program.
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2. Rehabilitation of 2.3kV Electrical Power Distribution Svstem. .......c.oeeouooore:e..... 310,000

This project provides for the rehabilitation of certain elements of the Center's electrical power
distribution system at the 2,300-volt level to nine research facilities. This work will include the replace-
ment of approximately 1,000 feet (305 m) of aerial line with direct buried cable. In addition, approximately
3,500 feet (1,070 m) of primary feeder cables will be installed in the existing underground duct system net-
work. All cable will be lead sheath jacketed with an overall neoprene protective cover to counteract
elecirolytic corrosion. Three obsoliete station services will be replaced with unitized metal-clad sub-
stations to be properly coordinated with the increased available primary bus short-circuit system values to
permit safe interruption of faults. The electrical distribution system at the Center provides utilization
services at 208/120 volts for lighting and small power loads and at 480 volts for medium power loads at the
various facilities. These services are obtained by feeder cables from primary substations delivering
power at 2,300 volts to the facility located building substations where it is further stepped down to the
above utilization voltages. Many of these services have been in use for more than thirty years. The
present equipment is obsolete and maintenance and repairs are difficult as replacement parts are no longer
available from the original manufacturers. The deterioration is such that rehabilitation is now necessary
to restore the equipment to a safe level of operation.

3. Modifications to Aircraft Noise Reduction Laboratory, Building 1208............0..... 340,000

This project provides for modifications to expand the research capability and improve the operational
efficiency of the Aircraft Noise Reduction Laboratory, Building 1208, This work will include: (1) instal-
lation of approximately 3,500 sq ft (325 sq m) of acoustical paneling to the ceiling and walls of the Ex-
terior Effects Room and adjacent areas, (2) modifications to the Physics Area to provide an acoustic wedge
lined room approximately 14 ft by 10 ft by 10 ft (4.26 m x 3.05 m x 3.05 m), and (3) installation of remote
monitoring and control systems to analyze the operating conditions of the Research Air Supply Systems. The
acoustic paneling is required to reduce the reverberation time and standing waves within the test room for
the low noise frequencies associated with some of the advanced aircraft and helicopter configurations.
Additionally, it will minimize the interference from unwanted outside noises during demonstrations, sub-
jective testing, and assessments of sub- and supcrsonic aircraft noises. The wedged lined room is needed
to provide a free field environment for such human factors research as speech interference and the annoyance
aspects of impulsive noise sources (helicopter blade slap). This room is also required for the precision
calibration of acoustical instrumentation for which no such facility presentlv exists at LaRC. The research
air supply monitoring and control system is needed to improve the efficiency of operation of the system and
will provide for rapid failure analysis. When operatioual, this system is expected to reduce the need of
facility operating manpower by an equivalent of 1.5 manyears annually.
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4. Rehabilitation of Low Turbulence Pressure Tunnel, Building 582-A...........ciieienn 410,000

This project provides for the rehabilitation of the Low Turbulence Pressure Tunnel, Building 582-A.
This will include the rehabilitation by replacement of the existing deteriorated 20 by 20-foot (6.1 by 6.1 m)
tunnel heat exchanger and the associated piping, controls and antiturbulence screens. The tunnel heat ex-
changer consists of 11 finned tube elements 22 inches (.56 m) wide and 20 feet (6.1 m) high. This work also
includes the installation of a small package steam heat exchanger which will be connected to the tunnel heat
exchanger system to provide a constant temperature and Reynolds number during periods of aerodynamic testing
under a given set of operating parameters. In addition, a turning motor will be installed to rotate the
main drive fan to circulate warm, low velocity air to warm the tunnel shell metal. The recently completed
facility recertification program has limited the tunnel's cold weather operations to maximum conditions
only when the tunnel shell metal temperature is 60°F (15°C) or higher. To maintain most favorable operating
conditions in cold weather the package heat exchanger will supply hot water to the tunnel heat exchanger.
Energy savings for the tunnel shell temperature control by this method will provide a cost payback for
this equipment in about five years. Rehabilitation of this facility is essential to restore the tunnel
to its full operational low turbulence capacity as well as removing cold weather operating limitations
imposed by the recertification program.

5. Modification of H.V.A.C. System in Flight Instrument Laboratory Building 1202, and
Structural Materials Research Laboratory Building 1293............ et chteeaea 250,000

This project provides for the modification of the heating, ventilating and air conditioning (HVAC)
system in two buildings for a more cost effective energy installation. These modifications will include
correcting systems that simultaneously heat and cool the same space at the same time (minimize reheat),
retrofit the ones now using large quantities of outside makeup air by effectively blending outside air
with return air, and improving operation of the controls. Facility 1202 requires special treatment to
permit a weekend shut-down since it houses the Visitor Center of 8,000 sq ft (743 sq m) of the total
78,300 sq ft (7,274 sq m). To permit the two existing units to be shut down during periods of non-
utilization a new direct expansion air handling unit with remote condensing unit will be provided.
Facility 1293 will also require a package single zone unit to provide for the chemical laboratories of
approximately 1,000 sq ft (93 sq m). The existing HVAC systems of these buildings were installed at
minimum initial cost, and now operate in an inefficient energy mode. An assessment of the improvements
to these systems have been made in order to realize improved energy conservation and to provide better

working conditions. These modifications are cost effective and will save over 900,000 KWH of electrical
power and over 130,000 gallons (492 kl) of fuel o0il a year

ons ear.
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H. Lewis Research Center.............. e e e ettt ee ettt e e 2,270,000

nor
—Ud

000
This project provides for the rehabilitation and modification of the data cabling system to improve
the transmission of research data. This work will include the installation of dedicated data cables between
37 test facilities in 17 buildings and the central minicomputer facility in the Computer Center, Building
86. This project will provide for the installation of 300 pair of cables in each of three different areas

of the Center, utilizing ewxisting pole lines, manholes and ducts vwherce possible. Some realignment of

existing cables will be required to optimize the utilization of existing ducts. Some additional cable ducts
will be installed where realignment is not possible. The installation will include a central patch board
to allow selection of cable pairs for more efficient and versatile use of wire and computer equipment. The
installation of dedicated data cable is necessary to create a central minicomputer facility which will
provide on-line service to test facilities in all parts of the center. This facility will be capable of
receiving and transmitting data at ten times the present rate with this installation. This will improve
the speed with which experiments can be conducted, improve the quality of the data, and reduce the manpower
needed to conduct an experiment by centralizing the programming and support of on-line minicomputer
service. This dedicated data cabling system will provide a direct hard wired link between the various
research facilities and a central minicomputer facility. The installation of this cabling system is
necessary for the LeRC to improve the data analysis communications system to exploit the capabilities of
the computer tool for the development of advanced aeronautical propulsion systems.

2. Modification of Central Steam Plant, Building 12................. et ataeear e 465,000

This project provides for the modification of the steam generating system in the Central Steam
Plant, Building 12, to improve the overall operating efficiency. The Central Steam Plant generates steam
for heating systems and research process systems. The plant includes four operating boilers, two are
fired by coal and two are fired by natural gas which has a fuel o0il backup. The work will include:
(1) the installation of induced draft fans and oxygen analyzers and, (2) the upgrading of the existing
combustion control system of the two coal fired boilers to improve operating efficiency. The existing
mechanical fly ash systems of these boilers will alsc be improved to reduce the amount of particulate
emissions to the atmosphere. An economizer will be installed in the stack of one of the gas/oil boilers
to preheat boiler feedwater and thereby improve the thermal efficiency. This work will include some
related modifications to the electrical power system in the building. These improvements to the Central
Steam Plant are necessary to provide adequate emission standards. 1In addition, with all boilers operating
to their optimum efficiency these modifications will result in fuel savings of approximately $30,000 a
vear. These modifications to the Central Steam Plant are needed at this time to reduce the particulate
cmissions, improve the operational efficiency Lo cunserve energy in order to provide improved level of
steam service.
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3. Modification to the Altitude Exhaust System in Engine Research Complex,
Buildings 5, 23, 37, And 38. . cieutetueieneerssoucassssesssassssenssssaosssessnaonsasses 325,000

This project will provide for the modification to the altitude exhaust system for the Engine Re-
search Buildings No. 5, 23, 37 and 38 to protect the system from over pressurization. The work will
consist of the installation of twelve additional pressure relief devices varying from 12 inches (30.5 cm)
to 30 inches (76 cm) diameter in the existing altitude exhaust piping. The altitude exhaust system is used

to simulate low pressure conditions that would be encountered at high altitudes. Combustion air and products
of combustion from research tests of aircraft engines flow from the test cells through the system to ex-
hausters where it i1s discharged to the atmosphere. Included in this work is the installation of approxi-
mately 60 feet (18.3 m) of piping from each relief device to a safe point of discharge to the atmosphere.
In addition, electrical signal equipment will be installed at each new pressure relief device to transmit
a signal to the Central Control Room in the ERB to shutdown the combustion air compressors and sound an
alarm. A recent hazard analysis conducted on the altitude exhaust piping distribution system has identi-
fied the need for this positive means of overpressure protection. Existing portions of the system can be
overpressurized by combustion air from the test cells if the research equipment or valves malfunction or
are not operated correctly. This modification to the altitude exhaust pressure system is needed at this
time to eliminate a potentially hazardous condition.

4, Rehabilitation of Liquid Nitrogen Distribution Piping, Electric
Propulsion Research Building 16.....iiuutiiinencinoeiesosacassssosssscssoocssasssssssss 275,000

This project provides for the rehabilitation of the liquid nitrogen distribution piping of the
Electric Propulsion Research Building 16. This work includes the replacement of the existing pipe with
the installation of approximately 1,670 feet (544 m) of vacuum jacketed stainless steel pipe ranging in
size from one inch (2.5 cm) to three inches (7.6 cm). The existing system routing valves will be re-
placed with vacuum jacketed valves. This liquid nitrogen distribution system is used to support research
in fusion related and ion beam research and development projects for spacecraft propulsion. The require-
ment for liquid nitrogen is dictated by the need to simulate the temperature of outer space where ion
engines will function.

13 A e d A as =T cn o

Liquid nitrogen is also required to reduce Lhe temperature of the electrical conductors for fusion
research projects. The insulation of the existing copper pipe is cracked and in poor condition and is in
need of replacement. ‘The new vacuum jacketed piping will drastically reduce evaporation losses of liquid
nitrogen in the existing distribution system. Based on the present cost of liquid nitrogen, the savings
due to the greater insulating value of the vacuum jacketed piping are estimated to be about $170,000 per
year.
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5. Rehabilitation and Modification of Technical Support Building 15..........0civiuuinn.. 470,000

ovid i io 15,000 square feet (1,393.5 sq m)
of the northeast wing of the Technical Support Building 15. The northeast wing of Building 15 was built
in three stages between 1945 and 1963 and has been the main cafeteria for the Center most of this period.
LeRC is remote from public eating facilities and requires an efficient cafeteria for essential feeding of
the 3,000 people located at the Center. This work includes the replacing of roofing, ceilings, flooring,
and interior wall finishes in the cafeteria. The existing heating, ventilating, and air conditioning
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and steam heating coils. The work also includes installation of adequate fire protection equipment and
new rest room, plumbing, electrical, lighting, and food processing equipment. The main cafeteria has been
in service over 24 years and the facility is obsolete and is in need of repair. The food processing equip-
ment has exceeded its life expectancy and needs to be replaced. The rehabilitation of the northeast wing
of Building 15 will improve the existing inadequate conditions and provide a modern food preparation and
service area for the Center.

6. Modification of Monitoring Systems for PSL Equipment Building No. 64........c..ciunnn 450,000

This project provides for the modification of the 20-year-old manual monitoring system for the com-
bustion air system in the Propulsion System Laboratory Equipment Building 64. This work will include the
installation of about 400 instrumentation channels to monitor the combustion air system parameters such as
flows, temperatures, and pressures. Instrumentation sensors and related equipment will be installed on the
air system motors, heaters, dryers and other auxiliary mechanical and electrical subsystems. The complete
instrumentation system will be controlled by a new dedicated minicomputer to be installed in Building 64.

These improvements will give the Lewis Research Center a diagnostic and status monitoring control
of the air system that will greatly improve the operating and operator efficiency, and provide equipment
protection against malfunctions in the PSL Equipment Building. The instrumentation included with this pro-
ject will reduce the loss and leakage of combustion air by supplying only the needed pressure and quantity
as required for the research load demand. By eliminating these losses it is estimated that an annual
savings of electrical energy of over 2,300,000 KWH will be achieved. These modifications will improve
operating efficiency and safety, provide energy and manpower savings, and will include the basic equipment
for a complete and modernized monitoring system.

I. Marshall Space Flight Center................iveuen. e e it i tee e et aaaee 1,550,000
1. Rehabilitation of Office and Engineering Building 4610 East........civuvnennnn ceehean 325,000
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lhis project, which includes all of the work which can be done this year in the total rehabilitation
of Building 4610 East, provides for converting the air conditioning systems to variable air volume systems,
modifying seven air handiing units, changing the air conditioning contrel gcystem, balancing the air distri-
bution system, and reducing the lighting level in 90,000 square feet (8,361 sq m) in the east wing of the
building. These changes are all designed to conserve energy. The building consists primarily of office
space used to directly support continuing and future NASA programs, including space shuttle and spacelab.
The existing heating, ventilating and air conditioning systems in the east wing of Building 4610 use more
energy than required because they are designed to maintain constant conditions during all cooling load
changes. The proposed variable air volume gsyvstems will uce a varyving amcunt of supply air to prevent ove
cooling, thus minimizing the use of steam for reheat. The existing air handling units can be modified to
accommodate the new systems, thus realizing another 6 to 7 years of service life. By modifying the lighting
system to reduce lighting levels (conforming with new NASA illumination standards), significant amounts of
energy can be saved.

2. Rehabilitation of Structures and Mechanics Laboratory, Building 4619 West............ 435,000

This project provides for interior and exterior rehabilitation of approximately 64,000 square feet
(5,945 sq m) in the west wing of Building 4619. The work includes restoring badly deteriorated steam systems,
replacing the existing air conditioning systems with variable air volume systems, replacing pendant-type
lighting fixtures and providing localized switching, insulating exterior walls in the high bay, and installing
double glazed windows. This 17-year-old building was heavily used during the Apollo and Skylab programs. As
a result, building systems have deteriorated at a faster than average rate. Systems frequently fail, dam-
aging installed equipment and placing a heavy burden on the limited maintenance force. The existing heating,
ventilating and air conditioning systems waste energy; the more efficient variable air volume systems pro-
posed to replace them use economizer cycles to save energy. The lighting system design does not meet the
latest NASA illumination standards. Modifying the lighting system, replacing lights as needed and providing
localized switching will permit optimum lighting at reduced energy consumption. Insulating the corrugated
cement asbestos siding in the high bay and installing double glazed windows will also result in energy savings.
Rehabilitating the building now is essential to continue dependable support of test operations for continuing

NASA programs; delaying the rehabilitation will result in increased energy consumption, and maintenance and
repair costs.

3. Rehabilitation of Laboratory and Office Building 4487, "B'" Wing West and

C" Wing West...ooveenv.on.

© e et eteaeticeietiaeseseaceeacea e eaecaatecaaanona0unes 445,000

This project provides for rehabilitating approximately 45,000 square feet (4,180 sq m) in "B" win

~0L 54

west and '"C" wing west in Building 4487; which represents the building rehabilitation work attainable this

vear. The work incle solete or overloaded air conditloning units, air handiers and chillers;
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Laboratories housed in the facility are essential to Marshall's mission for the design, development, test
and evaluation of electronic devices; and for the packaging of flight electronic equipment. Additionally,
they support applied research for the Space Shuttle program and for advanced development for the Spacelab,
Interim Upper Stage and Space Tug projects. Rehabilitating the building will preserve and enhance

its capabilities, extend its useful life, and ensure building system reliability. It will reduce mainte-
nance ¢osts and energy consumpiion, and provide better laboratory support for NASA programs. Delaying

the project will result in continued high energy use and maintenance costs, and increased rehabilitation
costs.

4. Modifications of Engineering and Development Laboratory, Building 4708............... 345,000

This project provides automatic sprinkler systems to protect computers, development simulators,
electronic research equipment and highly specialized test equipment in 118,000 square feet (10,962 sq m)
of Building 4708. Equipment to be protected includes one-of-a-kind, long lead items which, if damaged
by fire, would cause unacceptable delays in vital program missions. The equipment for which fire pro-
tection is proposed and the facility in which it is housed are valued at $47,000,000. At the time this
equipment was installed, agreement on the use of water as a fire extinguishing medium had not been reached.
Use of Halon systems is prohibitively expensive. However, there is now agreement between users and safety
personnel that the loss by water damage would be less severe than damage as a result from fire. This pro-
ject will provide reasonable fire prevention and protection safeguards to meet the minimum requirements
of Federal Fire Manual RP-1, National Fire Protection Association codes, OSHA standards or NASA recom-
mendations for the protection of life and essential electronic equipment.

J. Michoud Assembly Facility..iueeeresiieeieeteasnceronassssssesnssossssesassnssnsessasonssses 280,000
1. Modifications to Manufacturing Building 103........ ettt e 110,000

This project provides [or installing platforms, walkways, handrails and ladders to provide access
to the main stop valves and control valves in the roof trusses of Building 103 so that operations and
maintenance personnel will have a safer working environment. 1t also provides for reworking or replacing
fume abatement equipment to control stack emissions. Presently, there are no permanent platforms, walk-
ways with handrails or caged ladders providing access to the main stop valves or control valves in the
steam, condensate, chilled water and plant air systems in Building 103. Access to these valves, which are
located 35 to 40 feet (10.7 to 12.2 m) above floor level, is provided by temporary scaffolds. Permanent
structures, properly designed, must be installed to provide a safe working environment for personnel. Fume
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abatement equipment over cleaning facilities, where toxic chemicals are used, must be modified or replaced
so that stack emissions will be controlled within acceptable environmental limits. The Manufacturing Building

~Af

103 houses several contractors performing activities in support of the Army tank developmen

o NP -~
and Geéveldpment, Navy surlace

effect ship, and NASA space shuttle external tank development programs.
2. Rehabilitation and Modifications of Maintenance Shops, Building 301............ e 170,000

The maintenance shops, Building 301 houses all craft shops and in support of all tenant activities
ar MAF, Building 301 which consists of 60,022 squarce fcet (5,576 sq my, contains maintenance shops used
for general support of operations at Michoud Assembly Facility. Current working conditions do not comply
with applicable safety standards. This project provides for rehabilitation of the ventilation system,
modification of work areas for asbestos and fiberglass insulation workers, providing safety cages around
ladders, rehabilitating the heating system, restoring three sliding doors, installing new roof gutters and
downspouts, modifying the monorail system over the shops to handle heavy equipment and materials, re-
habilitating deteriorated restrooms, and rearranging the shop area to improve the working layout. These
modifications will upgrade the facility to comply with applicable safety standards and provide an improved
working environment.

K. National Space Technology LaboratoriesS. ...vee i ieeaasossasoreesooasosssssscassscensssssa 160,000
1. Rehabilitation of North Access Road...e.i ittt ittt inrineessoronssonerosveneeonnnss ceees 160,000

This project provides for the rehabilitation of approximately two miles (3.2 km) of the 24-foot-wide
(7.3 m) north access road to NSTL. Both lateral and longitudinal cracks have developed in the surface.
These cracks permit water to penetrate the base, which weakens the base and results in subsequent extensive
damage. The project includes removing and replacing sections of deteriorated pavement, spot patching as
necessary, applying a seal coat and a wear coat, and restripping the finished pavement. Implementing this
project now will preclude more costly repairs at a later date.

L. Wallops Flight Cenfer...e.uueiueeneasinneneneeeeanensescansesosenasssssaseensasesnsessesss 1,425,000

1. Rehabilitation of Airfieid Facilities....viveiureriinnenennn e C ettt ee e es e 410,000

This project provides for the replacement of a six-inch course and a four-inch asphaltic concrete
wearing surface on the center 50 feet (15.33 m) of the south portion of Taxiway 4/22, 2,100 feet (640 m).
Other provisions include repairing the rigid pavement of the north end of Taxiway 4/22, painting and markings
on Runway 4/22 and construction of three fueling pits in the D-1 area with connection fuel lines from fuel
age area. The [lexible portion of this taxiway is currently beyond economic maintenance capability
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and must be upgraded to provide access to Hangar N-159., The rigid pavement of the north end of Taxiway
4/22 requires repairs to prevent further deterioration. The fueling pits will improve fueling operaticns
and will reduce the need for mobiie ftneling units., TInecrcased airfield programs, such as Terminal Con-
figured Vehicle, Radar Systems Research Aircraft, Remotely Operated Multiple Array Acoustics Range, and

Vertical Take-Off and Landing Automatic Landing Technique and the activation of Hangar N-159 require the
upgrading of Taxiway 4/22,

2. Rehabilitation of Electrical Distribution System......eeeeeeeseneesns craeesaees ceeaen 315,000

This project provides for the rehabilitation of the 2,400-volt power distribution system on the
Main Base to include: replacement of approximately 10,000 ft (3,050 m) of overhead lines, hardware, and
poles; abandoning approximately 3,600 ft (1,100 m) of overhead lines and hardware; construction of
approximately 2,000 ft (600 m) of new service; providing switching capability for load balancing and
sectionalization of the system; and replacement of various distribution transformers. The existing system
is approximately 30 years old and operates in an overloaded condition in some areas. The poles, hardware,
and lines have deteriorated with age thereby developing into an unreliable system. The rehabilitation is
required to provide reliable service and allow switching of the system to balance loads and minimize
outage time.

3. Rehabilitation of Utilities System...... e ece e cirraaaes Cheecanesatesannennnans 290,000

This project provides for the rehabilitation of sewage collection and treatment systems, modi-
fication to domestic water collection and treatment systems and upgrading the airfield storm drainage
system. This work is required to replace obsolete, worn, and marginal capacity equipment and to modify
systems to provide more efficient and reliable operation.

4. Rehabilitation of Aircraft Maintenance Hangar Building D-l..........cvcuvenn. [N 300, 000

This project provides for the rehabilitation of the Aircraft Maintenance Hangar to include the
installation of 8,000 sq ft (740 sq m) of lay-in suspended ceiling with recessed flourescent lighting;
removal and replacement of 8,000 sq ft (740 sq m) of flooring; replacement of the domestic water system;
rehabilitation of the rest rooms in the south wing, and painting the offices, shops and hallways through-
out the building. In the north wing, replace 8,000 sq ft (740 sq m) of flooring and paint the ocffices
and hallways. The existing incandescent lighting fixtures and asbestos flooring are of the original
installation of 1944, The lighting is very obsolete for an office environment and the flooring is worn
and has deteriorated from past exposure and excessive water. This work is required to provide acceptable
office space for the research, maintenance, and operations personnel involved in the aircraft and airfield
programs conducted at WFC.
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5., Modification and Rehabilitation of Scout Launch Facilities at WEFC/WTR....vovuuweuen-- 110,000

At WFC: Modifications to the interior and heating, ventilating and air conditioning systems of the
blockhouse, W-20, addition of a sandblasting and painting shelter to Assembly Shop Number 3 Building W-65,
and increase the number of electrical conductors to the Scout Launcher. The malfunctioning environmental
control system causes the trip-off of electronic power supplies from excessive heat which could result in
a checkout or launch delay. Bay 6 of W-65 is presently utilized for sandblasting and painting but will
beceome a Spacccraft Facility and must be vacated by FY 1978. This work will provide improved environmental
control for the blockhouse instrumentation, an area for sandblasting and painting of Government supplied
equipment and meet the requirement of future payloads for increased conductors to the blockhouse.

At WTF: Rehabilitation of the Scout Logistics Spares Building, B-988, including new environmental
control, replacement of sliding and personnel access doors, replacement of plywood partitions with parti-
tions with fire resistant material, and general refurbishment of the total interior; and the addition to
the Mechanical Shop Building of a shelter for sandblasting and painting Scout Government supplied equip-
ment; and the installation of an anchor in the floor of the Ordinance Assembly Building, B-960, for load
testing Scout-handling fixtures. The existing doors and partitions of B-988 are of the original Navy
construction and have deteriorated over the years. General refurbishment is needed to make B-988
habitable with replacement of the fire-hazardous plywood partitions being the most important item; sand-
blasting and painting shelter is necessary for the local refurbishment of motor containers, a requirement
of the new operational contract.

M. Various Locations..... e e e s et e e e e s e e e et s e ee s as e e e nes et et st e tneettnesetaeneeesoneen 1,270,000
1. Modification of 26 Meter Antenna (DSS-62), Madrid, Spain......c.eeeeecccnecocearansas 450,000

This project provides for the modification of the existing 26 meter (85-ft) antenna at Madrid, Spain,
to operate at both S- and X-band frequencies. It will include primarily the structural modification necessary
to support a new S- and X-band microwave subsystem. This work consists of backup structure modifications and
strengthening, bolted joint replacements by welding, extended foundation, air conditioning and servo line
line replacement, associated installation and improved safety modifications to ladders and platforms.

These modifications are required to provide a new X-band capability as an adjunct to the existing

S-band capability. The primary data mode for future planetary spacecraft commencing with the MJS missions
will be X-band to achieve higher data rates and precision navigation at greater distances.
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2. Modification of 26 Meter Antenna (DSS-44), Canberra, Australia.. .. __.... et e 465,000
This project provides for the modification of the existing 26 meter (85-ft) antenna at Canberra,
Australia, to operate at both S- and X-band frequencies. It will include primarily the structural modifi-
cation necessary to support a new S- and X-band microwave subsystem. This work consists of backup structure
modifications and strengthening, bolted joint replacement by welding, extended foundation, air conditioning

and servo line replacement, associated installation and improved safety modifications to ladders and platforms.

3. Modification of Power Distribution System (DSS-62), Madrid, Spain.......eeveveeveann. 180,000

This project provides for the replacement of 480 volt distribution switchgear, increasing installed
transformer capacity for Operations and Power Plant Buildings, increasing underground distribution cable
capacity with applicable underground duct banks, rehabilitation of ground fault protection system, modi-
fication of distribution switchgear and modification of engine-generator control switchgear. Two existing

400 cycle motor-generated sets are to be relocated to provide space for installation of larger type switch-
gear.

Areas in the old power distribution system should be upgraded to meet the higher power plant
generating capacity and the power distribution upgrade is required to eliminate the potential for fires
which could result from inadequately rated circuit breaker short circuit interrupting capacity and ground
faults, and to minimize the safety hazard to operational personnel.

4, Modification of Internal Lighting System, Madrid, Spain......... ettt 175,000

This modification will replace incandescent lighting fixtures with radio (noise) clean fluorescent
light fixtures in the Operations and Control Buildings. Fixture replacements will be made at the Madrid
Deep Space Network (DSN) and Spaceflight Tracking and Data Network (STDN) stations. The work will include

furnishing and installation of fluorescent light fixtures and rearrangement of wiring with ceiling modi-
fications to suit the area of lighting.

Replacement of existing incandescent light fixtures will result in a moderate savings of electrical
energy presently used with incandescent light fixtures. Fluorescent fixtures have a ten times longer life
resulting in less spare parting and a decrease in labor lamp replacement. Air conditioning requirements

will also be reduced due to less heat dissipation from fluorescent fixtures resulting in additional
energy savings.
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TANEQU S THAN ,000 EACH. ., R e 2,100,000
TOTAL . v ettt et et et et e e e e e e e e e e e e e e e e R e .... 18,900,000

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

It is estimated that between $18 and $20 million per year will be reguired for the coniinuaiion of this
facility rehabilitation and modification program

CF 13-26



CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

MTNOR CONSTRUCTION

Amount Page No.
Summary of Project Amounts by Location:
Ames Research Cember ... ..ttt ittt ittt ceetestneeoneaeenonennnereenneens 245,000 CF 14-2
Dryden Flight Research Center............... et ia et ceen 245,000 CF 14-3
Goddard Space Flight Center........... e e Ceeteeece e Ceeeeanen 250,000 CF 14-3
Jet Propulsion Laboratory........ueeeivieeevencneneeeonnnns et 255,000 CF 14-4
Johnson Space Center...ceeeeeeecneneeenns P, et ettt 55,000 CF 14-5
Langley Research Center.... ...t iiiinitteioeeensoneeenaneacssnnsannns 470,000 CF 14-5
Lewis ReSearch CeMter. .. vueu e e e sveneneosonennosseneseansoconnnnns .. 660,000 CF 14-6
Marshall Space Flight Center............ e ettt et .o 235,000 CF 14-8
National Space Technology Laboratories..... . .. 100,000 Cr 14-8
Wallops Flight Cenmter. .. v inr et ieer i taeeeeroaaaesanesaenanneans 405,000 CF 14-9
Various LOCationS. . v .veueeenteneenennnoenns P .. 2,480,000 CF 14-9
Miscellaneous Projects Less than $50,000 Each. ... ovriveniennennnninnnnns 550,000 CF 14-12
Total.....oev... et e et e e 5,950,000
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CONSTRUCTION OF FACILITILS

FI1SCAT, YEAR 1978 ESTIMATES

PROJECT TITLE: Minor Construction of New Facilities and Additions to Existing Facilities Not in Excess
of 8250 000 Per Proiect
Of wevavyy =S 210)CCFT .
LOCATION: Various Locations
FY 1978 CoF ESTIMATE: $5,950,000
FYy 1976: $5,000,000 TQ: $1,250,000 FYy 1977: $2,925,000%

COGNIZANT INSTALLATIONS/LOCATION OF PROJECTS: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of the NASA Comptroller

SUMMARY PURPOSE AND SCOPE:

To provide for minor facility construction at NASA field installations and at Government-owned industrial
plants engaged in NASA activities. This provides for minor facility projects involving the construction of
new facilities or additions to existing facilities, each project of which is estimated not to exceed $250,000,
Such minor construction is necessary in FY 1978 to improve the usefulness of NASA's physical plant by making
it possible to accomplish needed adjustments in the utilization and augmentation of its capabilities.

*In FY 1977 the Minor Construction Program totaled $5,125,000. Within the amount authorized by PL 94-307
and subsequently permitted by Appropriation Conference Report No. 94-1362, dated July 22, 1976, $2,200,000
of the $5,125,000 was redirected to the Lunar Sample Curatorial Facility at the Johnson Space Center. Pri-
ority minor construction work resulting from this redirection has been incorporated in the FY 1978 request.
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PROJECT JUSTIFICATION:

The existing NASA physical plant is necessarily impacted by changing utilization and adaptions required by
changing technology and mission needs, as well as by new facility requirements generated by research, devel-
opment, test, and like activities. Items included in this project reflect work which must be accomplished in
FY 1978 to meet general NASA installation requirements or technical facilities needs,

This work is not solely or primarily required to support specific research or development programs. However,
included are those items which are required in FY 1978 to meet the particular needs of one or more specific re-
search or development programs and which could be adequately identified at the time of submission of this budget
estimate. Of the $5,950,000 project total, $4,250,000 has been carefully selected from a list totaling about
$8 million. This selection has been made on the basis of the relative urgency of each item and the expected re-
turn for its accomplishment in relation to the investment involved. An additional $1,700,000 of prior year pro-
jects are also included as cxplained in item K. 5., on page CF 14-11, Tt is recognized, however, that during the
course of the year some rearrangement of priorities may be necessary and that changes may be required in some of
the items to be accomplished within the resources allocated.

PROJECT DESCRIPTION:

Tentative subprojects of work to be considered for accomplishment under this estimate are outlined under
"PROJECT COST ESTIMATE" and total $5,950,000. Of the $5,950,000 total, $5,400,000 represents specific dis-
crete items of work and $550,000 is indicated as a '"lump sum” amount to prOV1de for facilities
work of these types (mew construction and additions) estimated to cost not in excess of $50,000 for each such
project. This amount in turn is based on a listing of specific project tasks of the new construction type
which must be accomplished in this time frame.

PROJECT COST ESTIMATE:

A, Ames ReSEATCh COMbOr.ueuieuutsoeioconeeeoasooseenesensseeessssenssnsasssssasssessancssnss

245,000

1. Construction of Addition to Aircraft Service Facility, Building Ne248.....uveeeveoeonoans 245,000
This project provides for the construction of a two-story addition of approximately 6,000 square feet
{560 sq m} to the northeast corner of the Aircraft Service Facility, Building N-248. This addition will be
a structural steel frame building and metal siding similar to that of the existing building. This work also
includes interior partitions, flooring, ceilings, an electrical distribution system, lighting system, and
acoustical insulation. In addition, heating, ventilation, and air conditioning systems will be provided.
This project will provide office and laboratory work space for 12 engineering personnel, nine experimenters
and flight crews. This addition is required to support the C-141A Aircraft Infrared Observatory and other ’
s?ace_science investigations. The existing building and office areas are overcrowded and inadequate. Addi-
tional space will also permit surplusing four existing trail
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unacceptably noisy. ‘this construction project supporis space science inve ions a
research, and will permit better utilization of important and unique research facilitie
efficiency of the necessary grouud and support activities.

B. Dryden Flight Research Center.uieseecassesececessasssssasossnsssscosessssoseassossasesssssssonsss 245,000
1, Construction of Addition to Servicing Dock, Building 4823 ... ceiieeeroceccoccasaccnacsns 245,000

This project provides for the construction of an addition of approximately 9,800 square feet
(910 sq m) to the Servicing Dock, Building 4823. The addition will be a pre-engineered metal building 70
feet (21.3 m) wide with an eave height of 20 feet (6.1 m) on a 8 inch (20.3 cm) concrete slab. The build-
ing will be insulated and equipped with lighting, electric heating, rest room facilities, and a wet pipe sprink-
ler system. The addition will be utilized for shop support of the Servicing Dock activities. Five F-104
airplanes are maintained in this building. The F-104's are used as chase aircraft in support of all DFRC
research projects. This construction is urgently needed at this time to provide shop space to relieve the
crowded conditions in the existing Building 4823 and will eliminate the need for a trailer which provides
space for three people.

C. Goddard Space Flight Center.ciceeecssesoscasscasascsassssnsessasssssscsssacsssasnsassascossssonses 250,000

_

1. Construction of an Addition to the Magnetic Test Building, Building 303..¢.e0ecitesceccss 185,000

This project proposes the construction of a two-story addition totaling 1,200 square feet (111.,5 sq m)
for magnetic component testing. The existing temporary building used for magnetic component testing is de-
ficient because it is not "drift free' and receives interference from the 40-foot coil building. This addition
is necessary to support the Magsat Program (Applications Explorer Mission) with an anticipated launch date in
the first quarter of 1979, Critical humidity and temperature controls are required to support the Magsat Program.
Utility services for this facility will be obtained from Magnetic Control/Test Monitor Building 302. Non-
ferrous materials (wood and wood products) are used throughout the building's construction to maintain the
magnetic characteristic necessary for the functioning of this facility. The first floor of this facility will
he used as a staging area for associated hardware while control consoles and cabling will be installed on the
second floor.

2. Construction of Geophysical Instrumentation Facility at the Coddard Optical
Research Facility.ieececessscesosaracossnssacsasasaasanoassssoorosesnonnsenssssososecnsnss 65,000

This project provides for the construction of an underground or ecarth covered enclosure, approximately
15 feet by 8 feet (4.6 m by 2.4 m) to house seismometers, tiltmeters, and gravimeters at the Goddard Optical
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Research Facility. Vehicle access, power, and a security fence to prevent vandalism are included. To fully
interpret the range measurements from the Laser Tracking Network, measurements at many of the sites are re-
quired from very seusiilive instruments: seismometers, tiltmeters, and gravimeters. Therefore, a gpecial

underground concrete enclosure is needed to provide this environmental stability for the instruments.

D. Jet Propulsion Laborator V.. e e se e oeeroecoecacesosoctessuonssoseretossssnetassssssssesnssessans 255,000
1. Construction of Addition to Visitor's Control Center, Building 249.....cciiieviavocennnns 60,000

This project will provide a 750-square-foot (69.7 sq m) addition to the Visitor's Control Center,
Building 249, The addition will contain restroom facilities for men and women as well as a conference room
to service procurement and contractor functions. The present Visitor's Control Center is used for incoming
visitors as well as for preconstruction conferences and bid openings with contractors. Approximately 250
people pass through this area each day and during times when conferences are in session, overcrowded condi-
tions occur. The present restroom facilities are inadequate to handle the large crowds that are a daily
occurrence,

2. Construction of an Addition to the Spectroscopy Laboratory for Infrared Interferometry,
BULLAINg 245 sttt aeetieieoneeesoeaseaneesssossasasseseeastosasasassossassassassassanssa 95,000

This project proposes the construction of a 760-square-foot (70.7 sq m) addition to the Spectroscopy
Laboratory, Building 245. Heating, air conditioning, lighting and utilities will be installed, as well as a
paved access road to the new addition. This addition is required to accommodate a third Infrared Interfer-
ometry Laboratory that utilizes a High Speed Interferometer to support the Stratospheric Research Program in
measuring and determining trends of pollutants in the stratosphere. The instrument is currently flying on a
balloon and will be retired to the proposed Laboratory when the second instrument is ready to fly in CY 1977.
Known gases will be utilized to calibrate the instrument waveform to provide comparisons of signals received
from the instrument in flight.

3. Construction of Addition to Communication's Network Service Facility, Building 186....... 100,000

This project proposes the construction of a repair and storage addition of 1,200 square feet (111.5
sq. m.) to the T.V. Terminal Room at the Communication Network Service Facility, Building 186. This facility
will centralize the maintenance function and equipment storage requirements for the laboratory-wide closed
circuit television system. The Closed Circuit T.V. System functions as a primary information distribution and
dispersing system for many laboratory functions and conferences as well as to the mass media in support of
flight project activities. The closed circuit system originally covered a nine building network; six more
have been included with eleven more scheduied. This facility is necessary to maintain, store, and repair
this equipment as a result of the increased capacity.
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1. Construction of Addition to Domestic Water System
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This project provides for installing approximately 1,200 feet (365.8 m) of new 6-inch (15.2 cm)
water line in the JSC support facilities area, four new 6-inch (15.2 cm) valves, a new fire hydrant, and
cathodic protection on approximately 10,500 feet (3,200 m) of existing cast iron pipe. Extending the water line
to the support facilities area and installing a new fire hydrant will improve fire protection in the area by
ensuring an available water supply. The system's reliability will be improved by providing looped service to
the facilities in the area. The existing water system is deteriorating as the result of age, soil conditions,
and chemical composition of the water. 1Installing cathodic protection will prevent the pipe's corrosion, thus
enhancing system reliability and decreasing maintenance costs,

F. Langley Research Center...eeceeee.. et eeseeseceestteteenae eesestiscatcetsetaanne ceesesiesnes 470,000
1. Construction of Addition to Visitor Center, Building 1202............ ceteeeeseaann cerenen 240,000

This project provides for the construction of a 5,000-square-foot (465 sq m) one-story addition on
the north side of the present Visitor Center, Building 1202. The exterior of this masonry addition will match
the existing building. The interior will be concrete floors with carpet. This work will also include the
electrical, lighting, heating, ventilating and air conditioning systems. A multipurpose permanent theater
seating approximately 125 people will be provided and the remaining interior walls will be primarily movable
partitions to provide flexibility for the main exhibit area. The present Visitor Center was planned for
approximately 100,000 visitors per year, Over 150,000 people came to the Visitor Center last year, and from
all indications, depart with a better understanding of NASA's current work and past accomplishments. With
this increase in the number of visitors, and the number of additional exhibits that are planned for display,
the existing facility is inadequate for effective public relations. The proposed addition will address future
plans for LaRC's and NASA's space and aeronautics programs, and thus complete the triad of 'what we have
done', "what we are doing', and '"what we plan to do".

2. Construction of Addition to Service Area, Building 1265 CompleX...ceeveeinrvrnenneannnssnn 230,000

This project will provide a 3,240-square-foot (301 sq m) service area addition and modification of
455 square feet (42 sq m) in existing building. The new addition will includ
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mezzanine. The modification work will provide a new men's lavatory and locker room and a storage mezzanine.
The following areas will be included in the new addition: (1) model preparation area, (2) "clean room" for
oxygen equipment, (3) electrical engineering technicians' work and equipment storage room, (4) shop super-

visor's office, (5) general equipment storage areas, and (6) an equipment delivery area. The addition will
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include a Z-ton (1 Ri4 kg.,) overhead crane to serve the entire addition and a 20-foot (6.1 m) mec

The restrooms will be expanded to provide adequate facilities for the 42 people in this facility. The complex
of facilities directed and supported from Building 1265 now includes the 8-Foot High Temperature Structures
Tunnel, the 7-lnch Mach 7 Piiot Tunnel, the Thermal Proieciion Systems Test Tacility, and the Radiant Heating
Static Test Stand. The model area is quite inadequate since it was originally sized for only the 8-Foot High
Temperature Structures Tunnel, The existing space is adequate for the preparation of a single model with
limited shop and storage space. The additional space will allow the most efficient work schedule by simul-
taneously accommodating preparation of several models, work on oxygen equipment, construction of systems con-
trol electronics equipment, and general shop activities. The construction of this addition will permit more
effective utilization ot the tunnel, reliieve crowded working conditions and eliminate the need for two
trailers.

-
a

G. Lewis Research Cemteriuuueeeeeeeeseetoecoesososocacoonoseoeocsneesosensssssseesinnossanssasaness 660,000

1. Construction of an Addition to Electric Power System in 10 x 10-Foot Supersonic Wind
Tunnel, BUilding 86 .u.ee.eteteeeeeeeseecoesnsecsoosssstasecsesocenssasesssnssssosasonsosancs 195,000

This project will provide for the installation of an uninterruptible power system for the IBM 360/67
computer in the 10 x 10-~Foot Supersonic Wind Tunnel, Building 86. This work will include the construction of
approximately 420 square feet (39 sq.m) of area within the basement of Building 86 to house the electric
batteries and the installation of a ventilation system and safety equipment. The new system will include a
battery charger/rectifier and an inverter package with a battery which will provide 225 kilowatts of electri-
cal power to the existing computer distribution panels.

The new uninterruptible power system will provide a reliable power source for computer operation at
such time as unscheduled power outages occur and will eliminate power line transients to the computer. The
existing IBM 360/67 computer is required for on-line, real-time analysis of data from approximately 45 re-
search facilities around the Center. This computer is integrated with the experimental test facilities to
closely monitor the test, to analyze some elements quickly and to compare then with previous results in order
to better utilize the test facility. The annual costs directly attributable to unscheduled computer power
service outages which now average six per year for the 360/67 system exceed $50,000 (a year) without including
any replacement costs for research data lost during such outages. This addition to the electric power system
is required at this time to eliminate these unscheduled power interruptions which present a serious problem
in the operation of the computer.

2. Construction of an Addition to Equipment Utilization Building 34....eceeieviecnencnnssnns 110,000
This project provides for the construction of a 1,500 square foot (139 sq m) masonry one-story
addition to the Equipment Utilization Building 34. The addition will be built on the northeast corner of



Building 34 and wiil match the architecture of the existing buildin

windows, three personnel doors, and one 10-foot by 10-foot (3.05 m by 3.05 m) roll up door. Also included
in the project is the construction of a 400-square-foot (37 sq m) pre-engineered metal building for the
storage of soivent. The existing Utllizaiiovn Building 34 is used to provide spacce for the Contrgl Utilization
of Research Equipment (CURE) program to ensure that the available equipment is used most effectively throughout
the Center.
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The new addition will provide space for relccation of an office, thus allowing the existing shop area
to be expanded to accommodate additional manpower. Part of the shop area will be isolated as a ''safe area”
for high pressure component testing. This addiitlvnal area will tresult in more efficient managcment by con-
solidating stores. It will also provide a central area where receiving, repairing and issuing functions are
integrated with the existing testing and repair facilities. This consolidation will greatly decrease handling
and increase efficiency of the CURE program.

3. Construction of Plant Maintenance Materials Storage Building.e.eeceeeeceseens cereas ceean 115,000

This project provides for construction of a 2,880-square-foot (268 sq m) pre-engineered metal
building erected on a reinforced concrete slab in the south area of the Center. The building will be 40 feet
(12.2 m) wide and 72 feet (21.3 m) long with a l4-foot (4.3 m) eave height. This work will also include
insulation, electrical lighting, windows, and ventilators.

The building will be used for the storage of plant maintenance materials which are now stored in two
100-year-old dilapidated wooden structures, storage barn, Building 304 and storage basement, Building 305.
These buildings which are of questionable structural integrity, are not economical to maintain and will be
demolished as a part of the proposed work. Construction of this building will provide for more effective
storage of these materials at a site which is more accessible to the Center's needs.

4. Construction of Alternate Power Source for '"West Area' FacilitiesS....e.eiieveeecreenaanas 240,000

This project provides for the construction of an additional electric power source to provide improved
service for four major research facilities: Electric Propulsion Laboratory, Building 301; Energy Conversion
Laboratory, Building 302; Space Power Research Laboratory, Building 309; and the Photovoltaic Test Laboratory,
Building 311, in the West Area of the Center. These facilities are utilized for such energy related research
and development projects as the storage of electric power, photovoltaic demonstration, test, and calibration,
and endurance testing of ion propulsion engines for spacecraft. This work will include the installation of
920 feet (280 m.) of an 34.5 kV electrical transmission lines on existing steel towers from substation "A'" to
a new substation '"N" to be located on West Arca Road. The proposed transformer will be an outdoor, oil filled
rated 3750/5000 kVA 34.5 kV primary, 2.4 kV secondary mounted on a concrete slab, The 5 kV electrical cables
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will be extended in buried conduit from the transformer to 4.76 kv switchgear in a new 300-square-foot

(27.9 sq m) masonry control house. A new 2.4 kV tie circuit will be installed on existing poles connecting
the substation M" and "N to permit paraiiei operation. The existing tie circult to substation "K' will be
reconnected and used as an emergency feeder to Building 415. The project also includes essential protective
relaying and controls.

The West Area is presently being served by a radial power system with a 2,400-volt emergency tie
circuit of limited capacity. Power outages averaging four per year due to planned maintenance and one half
per vear due to system malfunction have been experienced. These power outages are very costly in time and
loss of research data. The construction of this additional electric power source will improve the reliability
of the electric power system to these vital research facilities.

H. Marshall Space Flight Cember. au s eeee eeeeeeonuoenenanunoenaansesneensssssesocesessennsosnenses 235,000
1. Construction of Addition to Communications Building 4207 .....eeeeeeereeereneessennennnnna 235,000

This project provides for a 5,000-square-foot (465 sq m) addition to the Communications Building
4207 at Marshall Space Flight Center. Demands on the telecommunications systems at MSFC have been growing
steadily as new testing techniques, additional applications and equipment advances have been developed.
Emphasis on manpower reductions, energy conservation, early warning of disasters and pollution control require
a remote system to monitor and control plant conditions, The ability to meet these demands is becoming in-
creasingly difficult because the space in Building 4207 is too limited to accommodate installation of new
automatic switching and other equipment necessary for high quality signal transmission and remote monitoring
and control. The additional space made available by this project will allow installation of equipment to
increase automation of the existing system, thereby enhancing capacity, response and reliability in continuing
support of all programs at MSFC.

I. National Space Technology LabOTatorieS . cu v eeeeenoenseeoesesnesossssessssscsssssnsnacesasssens 100,000
1. Construction of Sewage Disposal System, River CompPleX......eeeeeeeeessoenosoenoeooceaanss 100,000

This project provides for the installation of a sewage disposal package treatment plant to serve five
buildings and a trailer in the River Complex area, which houses offices and laboratories. All facilities in

the area are now served by two septic tanks. Because of soil percolation and the River Complex's proximity

to the East Pearl River, a designated recreational area, it is necessary to provide a new sewage treatment facility
to remove the potential health hazard created by the existing septic tanks. The project includes removing the

old septic tanks and drain fields; installing the package treatment unit, 6-inch (15.2 cm) vitrified clay

a
lines, and manholes; and providin

O
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J, Wallops Flight Center..c.ce-o-reeccccnacascannnns et erecevsssseereasereceo s tesenes a0 tnon 405,000

1. Construction of Addition to the Flight Information Control and Analysis Laboratory,
Building N-101l.eeeeeeeoncnaens St e essesacsescsassettsiasetas et sasesnoanatnense ceccarreeseae

=

£5 00
o2,

)

This project provides for 3,400 square feet (315.9 sq m) of additional office space on the second
floor and an additional 3,400 square feet (315.9 sq m) for supplies, and parts storage, and repair facility
on the first floor. The project includes the necessary air conditioning, electrical, communication, and fire
protection for the expansion. This project will allow for consolidating of all computer personnel in the one
location and provide for more efficient and iime saving operations.

2. Construction of a Public Information Building............. chesaans cesaae Cisesceacsasenane 240,000

This project provides for the construction of a public information facility with display area, office,
and rest rooms for the Visitor's Information Center. The facility will contain approximately 7,500 square
feet (696.8 sqg m) of floor space, including rest rooms and mechanical equipment room. The facility will in
clude a solar heating and air conditioning system with approximately 2,000 square feet (185.8 sq m) of solar
array.

The Wallops Flight Center (WFC) has been utilizing temporary and substandard facilities for their
public information display facility. The present location is being reconverted into an aircraft maintenance
hangar to handle increasing aeronautical programs and existing facilities are not adequate to house this
function. The new facility with solar heat and air conditioning will accommodate the increasing number of
visitors to WFC and demonstrate the application of solar technology to the public.

K. Various LoCAtionS.ueeeseeseocsorscssssssscsssscssssssssssossassssnsnssssasssssssascesnssceces 2,480,000

1. Construction of Airstrip Extension, Goldstone, California........cec...... secrreacteanaans 150,000

This project will provide for extending the present airstrip at Goldstone, California from 4,760 feet
(1,450 m) to 6,000 feet (1,829 m) and widening from 60 feet (18.3 m) to 100 feet (30.5 m). Improvements
will include paving turnarounds and provision for a short taxi way at the northeast end of the runway.

The extension and widening of the airstrip are required to meet new Federal Aviation Administration
(FAA) minimum requirements and will provide greater safety during frequent severe climate conditions.

Goldstone is located 175 road miles from the Jet Propulsion Laboratory (JPL) in Pasadena. There is a
constant requirement for JPL technical personnel to travel to Goldstone on routine or emergency projects for
short periods of time. Consequently from 25 to 100 people are fiown to and from Goldstone daily.
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2. Construction of Logistics Support Area, Merritt Island (MILA), Florida.......voveeeceoennn. 170,000

This projeci will provide for the construction of a 2,000-square-Ifvot (185.8 sq. m.) logistics-storage
addition to the operations building at the MILA Spaceflight Tracking and Data Network (STDN) station. The
building will be concrete-masonry constructed on a slab-on-grade to match cxisting construction. Existing
utilities, fire detection/protection systems will be extended as necessary.

The recent consolidation of the Deep Space Network (DSN) station into the MILA STDN station was
accompiished at no buiiding expansion by reducing existing logistics and office space below minimum standards.
In addition, storage space now utilized off the station must be relinquished in the near future., Therefore,

the addition is necessary to provide lost storage space and to provide the station with the logistics storage
space for functional operation of the station.

3. Installation of Central Air Conditioning System, STDN Station, Goldstone, California...... 215,000

This project will provide for the construction of a central chilled water air conditioning system to
support the operations and administration buildings at the Goldstone STDN Station. The central chilled water
system will be fabricated from exterior type units and will be installed on a concrete pad at the south end of
the operations building. The existing system is composed of old, multiple, direct expansion, single units
which are difficult to maintain and costly to operate. The existing facilities were incrementally constructed
to meet the needs of the station as they developed.

The new central system will provide better balance and control under fluctuating electronic loads.
This will permit quick reaction to increases and decreases in load, thereby allowing the system to operate at

less cost, 1In addition, a large portion of the redundancy of the existing multiple single units can be
eliminated.

4, Construction of Geophysical Instrumentation Facilities, Various LocCationNS......eeeeeesnes. 245,000

This project will provide for the construction of an underground or earth covered enclosure, approxi-
mately 15 feet (4.6 m) by 8 feet (2.4 m) to house seismomecters, tiltmeters, and gravimeters at the
following three laser tracking facilities: Otay Mt. and Quincy, California, and Bear Lake, Utah. Vehicle
access, power, and a security fence to prevent vandalism are included.

To fully interpret the range measurements from the Laser Tracking Network, measurements at many of the

sites arc required from very sensitive instruments: seismometers, tiltmeters, and gravimeters. Therefore, a
special underground concrete enclosure is needed to provide this environmental stability for the instruments,
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Each site will be managed as a separate project with cther laser sites iuciuded in future vear programs

5. To provide for the accomplishment of project work which had previously been scheduled but
which could not be undertaken due to the need to revise the listing of work in favor of
the Johnson Space Center Lunar Sample Curatorial Facility as provided for by Fiscal Year
1977 Construction of Facilities Appropriation Conference Report (Report No. 94-1362),
dated July 2Z, 1976, page Y.vviuee.v... cis et etactactse et antessenne e ertar et setaas et s . 1,700,000

a., Construction of Support Facilities for Mobile Lasers, Various Locations......... eesses (1,455,000)

This project will provide facilities for the periodic location of mobile, precise laser tracking
stations to support the Laser Earth Dynamics Program (LED). This project is designed to define the global
tectonic plates, plate motion (earthquakes), plate stress, and information about fault structures. The con-
struction will consist of site clearing/grading, road construction, erection of temporary shelters, trailer
hardstands, boresight towers, wind holddowns, connection of commercial power, grounding and sanitary facilities.
Higher costs are estimated at the remote sites due to their distances from supporting centers and area locations.
All costs have been tailored to the proposed sites. These facilities will be constructed for the mobile laser
facilities at eight various locations including Alaska, and range in estimated cost from $125,000 to $245,000.

Each of the eight sites will be managed as a separate project because of the different locations
involved.

b. Construction of a 30-Foot Antenna at the Netwouk Test and Training Facility
(NTTF), Goddard Space Flight Cenber...eeeecesereasosceecaseesossaansesassssnsnnnnsssss (245,000)

This project will relocate an existing 30-foot (9 m) antenna to the Network Test and Training
Facility (NTTF). The construction includes antenna foundation, boresight tower foundation and guy anchors
a hydro-mechanical building, power and signal cable trenching, necessary road accesses, and antenna service
apron. This project originally was to be sited at Rosman, North Carolina. This relocation is nccessary to
meet changes in programmatic requirements. The station's grounding, fire detection/protection and electrical
systems will be extended as necessary.

The requirement exists to provide the NTTF station with a full Unified S-Band capability and a

simultaneous S/Ku-band operational capability. This support is required for all synchronous and elliptical
orbiting spacecraft.
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MISCELLANEOUS PROJECTS LESS THAN $50,000 EACH..

TOTAL.eevereneennn.

DECEE S AP D R O N A A I A A A A I R I A RS R AP A

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

It is estimated that between $4 million and $6 million per year will
this essential minor construction work at NASA field installations and
engaged in NASA activities.

et teceesaevecronn 550,000

ceeertieesaeeseases 5,950,000

be required for the continuation of

Covernmen

t-owned industrial plants
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY
FACLILITY PLANNING AND DESIGN

Amount Page No.

Regular Requirements: 6,100,000
MASEET PLAMMITIE . ¢ vt eveeetosseesssssssssneceseeosssssessossssonsesossncsoasooseases 240,000 CF 15-2
Sustaining engineering SUPPOT E.e.eieeeeieeeeeaconaseocasoacoasnaenosessasssoassanccss 1,255,000 CF 15-3
Preliminary engineering reports and related special engineering support....e.soce.. 1,655,000 CF 15-4
Final design....... et ettt aaan C e eeeceeeeestcnececteateccnnnennnosennans 2,950,000 CF 15-5

Other Requirements: 5,680,000
Shuttle facility planning and desSign......ceeeeieeecesccesasocssasosccnaoasssonenana 2,680,000 CF 15-6
Spacelab/payloads planning and desSign....e.eecececessoseocacsocesasnancnsonnssonses 630,000 CF 15-7
Large aeronautical facilities planning and designieceieieeessosssscaccoossscssssnsns 2,370,000 CF 15-7

TOEA L et et siveeeieeeeneusevasossosasasaossssssossasescsssasssssasansonssseansssass 11,780,000
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1978 ESTIMATES

PROJECT TITLE: Facility Planning and Design

FY 1978 CoF ESTIMATE: $11,780,000

FY 1976: $9,275,000 TQ: $2,500,000 FY 1977: $12,655,000

The funds requested in this estimate are required to provide for the following advance planning and design
activities related to facilities activities and projects:

a. The accomplishment of necessary development and master planning for field installations and, where

not otherwise provided for, the provision of continuing engineering support and special engineering management
and other services.

b. The preparation of preliminary engineering reports, cost estimates, and design and construction
schedules.

c. The preparation of final construction contract plans, specifications, and associated cost estimates
and schedules that are required to implement construction projects.

d. The accomplishment of facilities siting and other investigations, as well as the accomplishment of
special facilities studies and reports.

The $11,780,000 requested for facility planning and design for FY 1978 is composed of two major segments:
a. Regular requirements - $6,100,000

b. Other requirements - $5,680,000

Regular requirements encompass the basic purposes outlined above. The ''other requirements', while also in
support of these purposes, cover those special needs which are related to large, complex projects or specific
programs which are considered to represent high potential future construction requirements and for which early
definition is essential.
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These large projects require signiticantly more planning and longer lead time than is normally involived.
Much of this planning must be completed prior to inclusion of the project in a budget request; consequently,
most of these proiects represent a continuing effort from previous years rather than new work.

1. REGUIAR REQUIREMENTS. . it cuueeeeeoroceocoscosaoosssoestsososooesossasssssocsassesstssasssnsosonnass 6,100,000

A, Master Planning...eeseesesssocsasoscsssosssonsasseosasecscascsnsnseasnossssosnsscesasssssnonosoanscs 240,000

This segment of the requirement includes the necessary provisions to update and further develop
existing master plans for the field installations, including facility studies and site investigations, Docu-
mentation will define facility parameters within which subsequent engineering efforts will be based for future
development. This also provides for documentation on existing plans where actions or deviations from previous
plans have not been recorded for the various field installations.

Master plans at the various field installations are generally updated at cyclic 3-year intervals.
Approximately one-third of the field installations are involved in any one fiscal year, keeping the level of
effort relatively constant. These plans provide for the orderly consideration of the allocation, proper
arrangement and efficient correlation of land areas and structures to serve the purpose of the various installa-
tions. Representative master planning activity candidates for FY 1978 are:

(1) Goddard Space Flight Center

A major update to incorporate the land-use interfaces with latest Agricultural Research Center
planning, remote test site data and proposed construction plans.

(2) White Sands Test Facility
A scheduled update to reflect the existing facilities inventory and use.

(3) Langley Research Center
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Flight Center

A major update to involve facilities consolidation planning, land utilization and general updating
of the existing plan,
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tance which has been evidenced in recent years, and must be given further high priority throughout FY 1978.
These efforts are of upmost importance due to the more unpredictable cost situation which currently exists,
and cost trends in construction materials, fuels, the continuing importance of energy conservation and effi-
ciency, and the operation and maintenance cost for the physical plant. This also includes provisions for
maintaining a current engineering data base and updated construction specifications for utilization by the
various field installations. The following items are included in the FY 1978 requirements:

(1) Building Research and Advisory Board Support

This covers annual support to the Federal Construction Council (FCC) operations and provides for
special studies that this Council will perform throughout FY 1978 to help advance the science and technology
of Federal Government building and construction. The FCC is a committee of the Building Research Advisory
Board, National Academy of Sciences, and its activities are supported by several Federal agencies including
NASA,

(2) Utilities Services/Rates Analysis

This provides for the continued services of utility rate analysis support, to include counseling,
surveillance, and Agency-wide recommendations with regard to utility rates, contract negotiations and systems
operations. This has become of increasing importance in light of the rapid increases in utility costs and
utility supply problems.

(3) Design Specifications Update and Support

This provides for the continuation of engineering services for the updating and refining of
the Agency-wide construction specification systems which combines a catalog of preapproved standard construc-
tion specifications, and a program for selective retrieval and printout of bid specifications.

(4) Facility Operation and Maintenance Analysis

This provides for continued engineering support in implementing, at field installations, improve-
ments relative to manpower utilization, work control systems, preventive maintenance, and facilities management
and reporting. This also includes some facility operation and maintenance management surveys to be conducted
on a priority basis at selected NASA field installations.
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(5) Energy Reduction Analysis and support
Since early 1976 progressivelv intensified efforits hav d

and develop new initiatives which will assist in reducing NASA's future energy consumption. Most of these
initiatives thus far have or will need some capital investment in facilities to provide capabilities either
direct or indirect to reduce energy demands. This is within the continuing total effort to reduce NASA's
energy consumption progressively with a level-off envisioned in the 1980-85 time frame. It is anticipated
that this FY 1978 phase of this total endeavor will complete this identification phase and that future
requirements will relate to the preparation of PER's and final design.
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(a) This provides for the continuation of engincering services to establish both immediate and
long-range energy conservation criteria for the operational management and design of buildings. Involved is
the validation of an energy computer modeling program together with the simplification and application guide-
lines. This is an extension of an existing program to develop substantive energy conservation design criteria
and operational procedures for existing standard-type buildings at NASA installations as well as the con~-
tracted examination of potential energy reduction initiatives.

(b) This also provides for engineering support, analyses and reports relative to facility
impacts, feasibility interfaces and cost effectiveness of proposed modification to NASA facilities which will
incorporate solar technology. This work will be in response to any agreements between NASA and ERDA, FEA or
others under which they will provide solar collectors and process components for incorporation into an operat-
ing NASA facility. ©NASA would install such solar equipment and integrate it to the maximum extent in its
overall efforts to reduce reliance on fossil fuels.

(6) Value Engineering, Cost Validation and Analysis

This will provide for the procurement of engineering services to improve, whenever possible, cost
effectiveness of facility projects by subjecting project design criteria, specifications and working drawings
for specific material components and systems to a detailed independent review by engineering specialists in
the particular area of involvement. It will also provide services necessary to more accurately predict
facility costs which will aid in resources planning for the various field installations.

C. Preliminary Engineering Reports and Related Special Engineering Support.......ee..ee..eess 1,655,000

(1) Preliminary Engineering Reports (PER'S) .uueieeeeeeneeeeenensooanseasanesoscesensansas (1,180,000)

Preparation of PER's, investigations, and project studies related to proposed facility projects
to he included in the FY 1980 Construction of Facilities program are provided for by this estimate. These
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reports are required to permit the early and timely development of the best project required to meet the stated
functional need and to providc the rclated basic data, cost estimates and schedules related to any such future
budgetary proposals. This request will provide for PER work associated with proposed subsequent construction,
except for Space Shuttle, payloads and larger aeronautical requirements, involving an estimated cost of $20
million to $30 million of construction for which updated PER's will be needed, and with new projects estimated
to cost $35 million to $45 million for which completed new PER's will be required. 1In addition, this estimate
includes $285,000 for a unique PER tailored to confirming the predicted performance of a large advanced

antenna system and its ability to meet rigid specifications, and evaluating special and unique components and
their proposed functional design., This work will also weigh specification and performance against cost to
achieve an optimum large, low cost, advanced antenna system.

(2) Related Special Engineering SUpPPOTt...eeeeeecenennsns e eeetecenmeneenetcntannaennn .o (475,000)

Investigations and project studies related to proposed facility projects to be included in the
subsequent Construction of Facilities programs are provided for by this estimate, Such studies have taken on
an increased importance in recent years and involve chemical waste disposal, utility control systems improve-
ments, and miscellaneous energy and like studies, These studies are required to allow for the timely develop-
ment of projects to meet the stated functional needs and to provide basic data, cost estimates, and schedules
for related future budgetary proposals.

D. Final Design...eeeeseesceanss G tesetesesseecseseantnatstsesinsasrascanassansnsssaessasassss 2,950,000

The amount requested will provide for the preparation of designs, plans, drawings and specifications
necessary for the accomplishment of projects other than Space Shuttle, Spacelab and lLarge Aeronautical facility
projects, primarily those which are planned for inclusion in the FY 1979 Construction of Facilities program.
This request will provide for final design work associated with such proposed subsequent construction of this
nature estimated to cost $45 million to $50 million. It will also provide for residual requirements of this
nature which have accumlated from prior years' final design activities.

2. OTHER REQUIREMENTS. .4 uevueesseesesesssosoasosessorosansssssssassoassosscassocassosnssssnssasses 5,680,000

These other facilities planning and design requirements are generated by potential future projects, large

in size and of a complex nature. Those in this particular rcquest are primarily associated with future space
programs which require a long planning cycle. Early and progressive design work is essential to ensure the
ultimate best design, cost estimates and schedules. These projects then require added planning effort and
associated design lead time well beyond that normally associated with preliminary engineering reports and
general type facility projects. For this reason, these requirements must be provided for over and above the

regular and the more recurrent facility planning and design needs covered above.
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This portion of the total Space Shuttle Facility requirements is associated with the preparation
of preliminary engineering reports (PER's), the conduct of facilities investigations, and studies for facili-
ties projects which in most cases will be included in the FY 1980 Construction of Facilities program. This
preliminary work is associated with future construction for that year, now estimated tc cost approximately
$40 million to $45 million, and with anticipated requirements to study facility problems relating to program
implementation, Studies and PER's will be undertaken to examine the facilities needed to support the long-
term logistics requirements connected with sustained high flight rates. These facilities relate to launching
and landing as well as those needed to support production of the external tank and solid rocket boosters, which
must be capable of sustained operations at the rate of up to 60 flights per year. Such facilities as a crawler
transporter maintenance facility and helium and hydrogen recovery facilities are candidates for inclusion at
Kennedy Space Center in the FY 1980 budget, and studies and PER's will continue to be needed to aid in decision
making regarding modification of existing facilities, or providing added capabilities for solid rocket booster
production facilities and external tank production facilities. Other reports and studies are expected to be
required to support improvements to first generation Shuttle facilities to increase operational efficiency or
to accommodate flight hardware changes. 1In addition, the forthcoming implementation stage of the Shuttle
program will create requirements for quick response, value engineering, cost analysis and trade-off studies
to resolve problems expected to emerge in both ongoing and completed Space Shuttle facilities projects. The
cost of these studies is estimated at $200,000 and the estimated cost of preparing preliminary engineering
reports (PER's) is $380,000.

(2) Shuttle Facilities Final DeSifN..e.ieeeceecrecssesescsossscasrassasncsansnsacssnssesss (2,100,000)

This portion of the total facility planning and design required for Space Shuttle facilities is
associated with the preparation of final design, drawings and specifications required for future construction
of Space Shuttle facilities, now estimated to cost approximately $50 million to $60 million and which may be
included in an FY 1979 Construction of Facilities request. The final design costs relating to the proposed
FY 1979 projects will be somewhat reduced from that ordinarily expected since some of the projected construc-
tion is similar to facilities already designed and under construction. This design effort is mainly related
to the potential requirement for solid rocket motor production facilities at a site to be determined, and to
the second phase of the launch and landing facilities at Keunnedy Space Center required to support the higher
launch rates of the operational phase. Projects which are forccast during FY 1979 include continued modifi-
cation of Launch Pad 39B and initiation of support facilities such as the hypergolic storage area, industrial
waste treatment facility, and a Space Shuttle main engine maintenance facility. In addition, some facility
modifications will be required to support higher production rates of the external tank at the Michoud Assembly
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Facility. If the selected solid rocket motor production contractor elects to use Government facilities for

o~

production of the solld rocket motors, the required facility work would be accompliished mainly in FY 1979.
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This planning requirement is related to the study, preliminary engineering and final design of
facilities to support the Spacelab and Payloads programs. These programs are essential to provide the capa-
bility for developing, integrating and checking out scientific application, technology and upper stage payloads
as well as the capability to launch these payloads in the Space Shuttle vehicle. As flight rates increase,
special payloads requirements may require additional facilities to support individual payload operations. In
addition, requirements for facilities to support incremental integration of multiple components, as well as
ground control of in-flight payloads missions must be assessed. The facilities considered for construction
are now estimated to cost $8 million to $10 million in each of the FY 1979 and FY 1980 Construction of
Facilities programs. The cost of these studies and preliminary engineering effort required in FY 1978 is
estimated at $150,000 and the final design is estimated at $480,000.

C. Large Aeronautical Facilities Planning and Design......eeeeeesneeeseccnecencnssssanananess 2,370,000

(1) Final Design for National Transonic Facility.............. cetseticeatne s ataenanan .. (600,000)

This planning is required for obtaining the final facility design relating to the construction
of a National Transonic Facility (NTF) which will have a high Reynolds number capability. The Aeronautics and
Astronautics Coordinating Board has recommended that a single facility be built at the Langley Research Center
to satisfy both the research requirements of NASA and the development needs of the U.S. Air Force. The pro-
posed facility will provide for aerodynamic research and development on aircraft over a Mach range from 0.2 to
1.2 and at Reynolds numbers up to about 120 million. The proposed facility will be capable of cryogenic
operation which permits major reductions in model loads and in tunnel power requirements. It will also permit
separation of Reynolds number from aercelastic effects, a capability unattainable in any known existing wind
tunnels.

An amount of $5,500,000 has been provided for in previous fiscal years for engineering
studies to fully define operating conditions and cost parameters and to initiate final design. In-
cluded in NASA's Construction of Facilities program is $25 million to initiate construction of the NTF.
In the FY 1978 Construction of Facilities budget, $23.5 million is requested as a second construction increment
for this major facility. It is planned that NASA will request some 5315-20 million in the {uture Lo complete
the construction of this National Transonic Facility.

It was anticipated that the FY 1977 allocation of planning and design resources would have completed
all the facility planning and design work for the NTF. However, subsequent concerns arose during the steel
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tunnel pressure shell design phase, necessitating additional special studies. These concerns related to

efforts to insure greater competition in procurement and [abrication of the shell. The additional studies
pertained to tunnel insulation, fan drive system noise attenuation, improved vent stack (GN;) testing and
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were also required. As a consequence, this FY 1978 request for an additional $600,000 is now necessary in
order to accommodate the requirements outlined and to complete the NTF final design and related studies.

(2) Final Design for Modification of 40-by 80-Foot Subsonic Wind Tunnel.................. (1,770,000)

The status of this project may be considered on the basis of these following elements:

(a) Repowering
(b) Provisions for the vanes/louvers and the substation relocation
(¢) Addition of new 80 x 120-Foot Test Section

The completion of the final design for the repowering element was impacted by the emergence of
design problems relative to the variable pitch mechanism, fan blades and hub. These have been successfully
overcome with the major portion of the final design being completed. Final completion of this design for the
repowering was realized in December 1976. The design for the vanes and louvers which are a separate element
to provide for the interface of the new leg and existing 40 x 80-Foot Subsonic Wind Tunnel is well along.
Negotiations with the Pacific Gas and Electric Company have begun for the design of the substation relocation.
The final design of the 80 x 120-foot new test section is about one-third completed.

The total planning and design requirement for this facility is currently estimated at $3,978,000;
$§2,208,000 of this has been provided for through FY 1977 for engineering studies, special analyses and final
design to the extent outlined above. The FY 1978 request for $1,770,000 will provide for the completion of
final design of the new test section, related engineering studies and special design support.

The FY 1978 Construction of Facilities request for the Modification of the 40 x 80-Foot
Subsonic Wind Tunnel at Ames is for $13.5 million which provides for the second increment of funding for long-
lead procurement items for both the repowering and new test section. The remaining $60 million to $65 million
required to complete this facility work is planned for the following two fiscal years, leading to an operational

completion date of mid-1981., 'The attainment of this operational date is now considered to be the most cost
effective and mission responsible schedule on which to proceed. This operational date requires that final
design be accelerated somewhat from the schedule envisioned when our FY 1977 FP&D cstimates were prepared.

The new schedule provides for a single tunnel shutdown permitting the completion of the repowering and the
vanes/louvers interface at one time, which provides greater support of the R&D test schedules. The FP&D
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resources required to accomplish the design efforts outlined for FY 1978 supports the completion of the final
design by mid-CY 1978. This request includes all presently known FP&D requirements of the 40 x R0-Foot Suh-
sonic Wind Timnel modificaticone. The FY 1978 request exceeds ihe $1.2 miilion future estimate provided in

the FY 1977 budget submittal by $570 thousand. The requirement for these additional design funds was gen-
erated by the variable pitch mechanism, fan blades, and hub "design problems" cited above and as a consequence
of an improved appraisal of the residual FP&D cost for this total project.

.......................... 11,780,000
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