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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL STATEMENT 

The Construction of Facilities (CoF) appropriation provides for contractual services for repair, rehabili- 
tation and modification of existing facilities; the construction of new facilities; the acquisition of 
related facility equipment; the design of facilities projects and advance planning related to future 
facilities needs. 

The funds requested for 1981 provide for: the continuation of prior years’ endeavors in meeting the 
facilities requirements for the Space Shuttle and Space Shuttle payloads; construction and modifYcation of 
aeronautical research and development facilities; repair, rehabilitation, and modification of other facili- 
ties to maintain, upgrade and improve the usefulness of the NASA physical plant; minor construction of new 
facilities; and facility planning and design activities. 

The projects and amounts reflected in this budget estimate for Space Shuttle and Space Shuttle payloads 
are time sensitive to meet specific milestones. In addition, the program for 1981 includes the construction 
of a Man-Vehicle System Research Facility at the Ames Research Center and modification to the Aircraft 
Landing Dynamics Facility at the Langley Research Center. 

The FY 1981 program continues to meet the objectives of preserving and enhancing the capabilities and 
usefulness of existing facilities and to ensure safe economical and efficient use of the NASA physical plant. 
This request continues the necessary Rehabilitation and Modification Program as in prior years and continues 
a Repair program. The purpose of the Repair program is to restore facilities to a condition substantially 
equivalent to their originally designed capability. The minor construction program continues to provide a 
means t o  accomplish smaller facility projects which accommodate changes in technical and institutional 
requirements. 
energy. 

This program also includes projects which continue NASA efforts to reduce the consumption of 

Funds requested for facility planning and design cover advance planning and design requirements for 
potential future projects, master planning, facilities studies, engineering reports and studies and the 
preparation of facility project design drawings and bid specifications. 

The request for FY 1981 is $120,000,000, a decrease of $36,100,000 below the appropriation for FY 1980. 
Outlays are estimated to be $163,000,000 in FY 1981, an increase of $7,800,000 over the estimate for FY 1980. 

SUM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

CONSTRUC~ON OF FACILITWS 
For construction, repair, rehabilitation and modification of facili- 

ties, minor construction of new facilities and additions to existing 
facilities, and for facility plannin and design not otherwise provided, 
for the National Aeronautics anf  Space Administration, and for the 
acquisition or condemnation of real property, as authorized by law, 

$156,100,000] $1.2U,OOU,OOO, to remain available until September 30. 
1989: Provided, That, notwithstanding the limitation on the 

ation Act, when any activity has been initiated by the incurrence of 
obligations therefor, the amount available for such activity shall 
remain available until expended, except that this provision shall not 
apply to the amounts appropriated pursuant to the authorization for 
repair, rehabilitation and modification of facilities, minor construc- 
tion of new facilities and additions to existing facilities, and facility 
planning and design. (42 U.S.C. &jl, et. seq.; Dcpartrnent of Housizg 
and Urban Development-Independent A encies A p  ropriation Act, 
1980; additional authorizing legsintion to &propose& 

ility of funds appropriated under this head by this appropri- 

SUM 2 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 

Program and Financing (in thousands of dollars) 

Cmlr ad cUtgatms Mgel Ln (Mounts la cDnhrtm d 
rob 80-01074-1-999 Iacllllla rtm FfDgramed) 

1979 r tw l  I980 ut 1981 at 1919 XtWl 1980 a1 1981 a1 

Direct program: 
1. Space transportation systems ......................................... 
2. Scientific investigations in space .................................... 
3. Space and terrestrial applications ..... 
4. Space research and tech ndogy.... 

Total direct program .................................................. 

1. Space transportation systems ....... 
5. Aeronautical research and techndogy ............................ 

Reimbursable program: 
............. 

.............................................. 
Total reimbursable program ............................................ 

Total program costs, funded .......... 
Change in selected resources (undelivered 

Total ........ ................................... 

31,070 
............................ 
............................ 

27,750 
4,250 

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

10,100 
1,617 

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

41,029 
5,215 
2,225 

116 
43,047 
45,366 

43,600 
2.800 

800 

29,700 
3,400 

500 

76,530 
39,900 

62,500 
61,600 

45,291 
62,992 

69,800 
48,800 

61,300 
58,400 

147,500 

251 
1,550 

923 

156,100 

12,000 
1,600 
3,400 

120,000 

2,000 
4,000 
5,000 

136.998 

251 
5 

5,034 

165,800 

3,636 
2,030 
4,934 

153,300 

7.700 
2,000 
3,500 

17.000 11.000 10.600 5,290 

142.288 
4,658 

2,724 

............................ 
13,200 

166,500 
- 10,600 

176,400 
2,000 

150,224 

-2,724 

173,100 131,000 

-11,000 

146.946 

-2,724 

- 93,356 
- 823 
- 680 

95,501 
2,676 

63 
- 103 

178.400 155,900 10.00 
fmm*ng: 

11.00 Offsettin@ collections from Federal funds ................................ - 17,000 -17,000 - 11,000 
21.40 

22.40 
24.40 

25.00 

40.00 

ttdigaied balance available, start of year: for ampietion 
of prior year budget plans: 

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

Unobligated balance available, end of year: FM completion of 

Direct ........... .... 
Reimbursable .... 

prior year budget plans: 

UnoMigated bala ............................ 
Uwbligated balance restored .................................................. 

Budget authority (appmpriati) .............................. 

-95,501 
-2,676 

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

- 88,601 
-4,276 

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

88.601 
4,276 

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

65,201 
2,776 

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

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

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

156,100 

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

147,500 120,OOO 147,500 156,100 120,OOO 

R e l a t i  of obligations to outlays: 

72.40 Obligated balance, start of year ............................................ 128,061 139,535 146,035 
............................................ . . . . . . . . . . .  - 139,535 - 146,035 -127,935 

................................ - 32 ........................................................ 
74.40 0Migate.d blame, end of year 

90.00 outlays 132,716 154.900 163,000 

71.00 &ligations incurred, net .............................. 144,222 161,400 144,900 

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

1979 xtwl 1980 u t r n l P  1981 atimalr 
173.100 131.WC 
54.200 32.600 
59.500 51.500 

- 146 946 178 400 155900 

' S U M 3  
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(3 
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AST 5 402 
AST 5 402 

AS T 5 402 
AS T 5 402 
AS T 5 40 2 
AS T 5 402 

MGMT OPS 7 255 

COMP 7 255 

COMP 7 255 

COMP 7 255 

COMP 7 255 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

BUDGET PLAN BY LOCATION AND PROJECT 

Installation and Proiect 

Ames Research Center 
Construction of Man-Vehicle Systems Research Facility 
Modification of Steam Ejector System and Thermal 

Protection Laboratory (N-234)...................... 
Modification of the Unitary Plan Wind Tunnel (N-227). 
Modification of Static Test Facility (N-249)......... 
Modification of 3.5-Foot Wind Tunnel................. 
Modification of 12-Foot Pressure Wind Tunnel. ........ 
Goddard Space Flight Center 
Modifications and Additions for Logistic and 

Supply Functions................................... 

Jet Propulsion Laboratory 
Modifications to Various Buildings for Energy 

Modifications to Various Buildings for Seismic 

Modifications and Addition to the Space Flight 

Conservation......................e................ 

Protection....................m.................... 

Operations Facility................................ 

Lyndon B. Johnson Space Center 
Rehabilitation and Modification of Flight 
Operations Facilities, Ellington AFB............... 

Page 
FY 1979 FY 1980 FY 1981 No. 
(In thousands of dollars) 

- 

9,770 2,900 13,180 
- e-  --- 7,480 CF 1-1 

4,630 --- 3,500 

SUM 6 



COMP 7 255 

COMP 7 255 
COMP 7 255 

COMP 7 255 

AS T 5 402 

AS T 5 402 

AS T 5 402 

AS T 5 40 2 

AST 5 40 2 
AST 5 402 

MGMT OPS 7 255 
AST 5 402 

COMP 7 255 

AST 5 402 

AST 5 402 

AS T 5 402 

I n s t a l l a t i o n  and P r o j e c t  

John F. Kennedy Space Center 
R e h a b i l i t a t i o n  o f  High Temperature Hot Water 

System, Zone 2 ,  I n d u s t r i a l  Area.................... 
Modi f ica t ions  t o  t h e  Cen t ra l  Ins t rumenta t ion  F a c i l i t y  
Modi f ica t ions  t o  t h e  Operat ions  and Checkout 

Building............~~~...........~~.~~.~~~~~~~~~~. 
R e h a b i l i t a t i o n  o f  Roof, Launch Control  Complex....... 

Langley Research Center 
Modi f ica t ions  f o r  Avionics I n t e g r a t i o n  Research - 

Laboratory (1220) .................................. 
Modif ica t ions  t o  A i r c r a f t  Landing Dynamics 

F a c i l i t y  (1257)...............................,.... 
R e h a b i l i t a t i o n  and Modi f ica t ion  o f  Gas Dynamics 

Laboratory (1247).....................~............ 
Modif ica t ions  o f  Model Support  System 8-Foot High 

Temperature S t r u c t u r e s  Tunnel (1265)............... 
Modi f ica t ion  o f  Transonic  Dynamics Tunnel............ 
Modi f ica t ions  t o  8-Foot Transonic  P r e s s u r e  

Tunnel (640)..........................~~...0.~~.... 
Modif ica t ions  f o r  U t i l i t y  Control  System............. 
R e h a b i l i t a t i o n  o f  Uni ta ry  Plan Wind Tunnel........... 

L e w i s  Research Center 
Decommissioning o f  Plum Brook S t a t i o n  Reactor  - 

Facility..............~............................ 
Modi f ica t ions  t o  Centra l  A i r  System, Various 

Building~..............~....~...~.~.............~.. 
R e h a b i l i t a t i o n  o f  E l e c t r i c a l  Switchgear,  Engine 

Research Bui lding (5).1............................ 
Construct ion o f  Research Analysis  Center............. 

Page 
FY 1979 FY 1980 F Y  1981 No. 
( I n  thousands of  d o l l a r s )  

--- 2,810 7 60 

6,500 7,980 22,756 

--- 3,600 2,000 CF 4-17 

6,140 5,720 12,355 

--- --- 3,000 CF 5-1 

--- 5,720 7,655 CF 5-10 

SUM 7 
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FY 1979 FY 1980 FY 1981 No. 
( In  thousands of d o l l a r s )  

George C. Marshall Space F l igh t  Center - - -  3,540  ---  
7 255 Modifications t o  Various Buildings................... --- 2 $640  - - -  
7 255 Rehabi l i t a t ion  of Roofs, Various Buildings........... --- 900 - - -  

---  3,100 4,582 Michoud Assembly F a c i l i t y  
- - -  3,800  CF 6-1 

7 255 Rehabi l i t a t ion  o f  Chi l led  Water System............... --- --- 782 CF 6-6 
7 255 Rehabi l i t a t ion  of Roof, Phase 11, Building 103....... ---  

7 255 Rehabi l i t a t ion  of Roof, Phase I, Building 103........ --- 3,100 --- 
Wallops F l igh t  Center ---  1,100 - - -  

7 255 Construction of F a c i l i t i e s  Operations Shop Building.. --- 1,100 --- 

Various Locations 
7 255 Modification of 26-Meter Antenna, DSS-44, 

--- --- 2,150 

--- --- 1,200 CF 7-1 Canberra, Aus t ra l i a  (JPL) .......................... 
Goldstone, CA (JPL)................................ 

7 255 Replacement o f  Azimuth Radial Bearing, DSS-14, --- 950 CF 7-5 --- 

Large Aeronautical F a c i l i t i e s  a t  Various Locations 
a s  Follows: 56,100 45,900 ---  

5 402 Construction of National Transonic F a c i l i t y  (LaRC)... 24,500 12,000 --- 
5 402 Modification o f  40- by 8 O - ~ o o t  Subsonic Wind ---  Tunnel (ARC)....................................... 31,600 33,900 

Space S h u t t l e  F a c i l i t i e s  a t  Various Locations 
as  Follows: 31,070 27,750 10,100 

1 253 Modification of Manufacturing and Final  Assembly 

1 253 Modifications t o  Sol id  Rocket Motor Manufacturing 
F a c i l i t i e s  f o r  External Tanks (EIAF)............... 13,980 6,900 5,400 CF 8-4 

and Assembly F a c i l i t i e s ,  Thiokol P lan t ,  
Wasatch, Utah..................................... 1,920 --- 2,700 CF 8-14 

SUM 8 
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1 253 
1 253 

1 253 

2 254 

2 254 

7 255 

7 255 

7 255 

7 255 

Page 
I n s t a l l a t i o n  and Pro jec t  FY 1979 F Y  1980 FY 1981 No. 

( In  thousands of d o l l a r s )  
Space S h u t t l e  F a c i l i t i e s  a t  Various Locations 
as  Follows: (Contld) 
Minor Shuttle-Unique Pro jec t s  (Various Locations)..... 1,600 2,500 2,000 CF 8-28 
Modifications t o  Crawler Transporter Maintenance 

F a c i l i t y  (KSC)....................................... --- 1,250 --- 
Modifications t o  Launch Complex 39 (KSC).............. 13,570 17,100 --- 

Space S h u t t l e  Payload F a c i l i t i e s  a t  Various 

Rehab i l i t a t ion  and Modification f o r  Payload Ground 

Modification of  an Addition t o  Mater ia ls  Sciences 

Locations a s  Follows: --- 4,250 1,617 

Support Operations (KSC)............................ --- 2,610 1,617 CF 9-1 

Laboratory (N-240) (ARC)............................ --- 1,640 --- 
Repair of F a c i l i t i e s  a t  Various Locations, Not i n  
Excess of $500,000 pe r  Project........................ --- 12,000 15,000 CF 10-1 

Rehab i l i t a t ion  and Modification of F a c i l i t i e s  a t  
Various Locations, Not i n  Excess of $500,000 
p e r  Project........................................... 12,800 19,790 20,000 CF 11-1 

Minor Construction o f  New F a c i l i t i e s  and Additions 
t o  Exis t ing F a c i l i t i e s  a t  Various Locations,  Not 
i n  Excess o f  $250,000 per  Project..................... 4,200 3,500 4,000 CF 1 2 - 1  

F a c i l i t y  Planning and Design.......................... 10,650 14,000 10,000 CF 13-1 

TOT~....................~.~~.~~~~.~~~.~.~~~~~~~~~~~~~ 147,500 156,100 120,000 

SUM 9 



LOCATION OF NASA MAJOR AND COMPONENT INSTALLATIONS 

A M E S  RESEARCH LEWIS RESEARCH CENTER (LeRC) 

Western Test 

N A S A  RESIDENT ODDARD SPACE 
P R O C U R E M E N T  OFF IGHT CENTER (GSFC) 

LOPS FLIGHT CENTER 

JET PROPULSION ADQUARTERS, D. C. 
LABORATORY (J PL) 

CJV FC) 

RESEARCH CENTER (LaRC) 

ENNEDY SPACE CENTER (KSC) 

MARSHALL SPACE 
FLIGHT CENTER NSFC) 

NATIONAL SPACE TECHNOLOGY 

WHITE SANDS 

LABORATORIES (NSTL) (S c C/M s FC) AS SEM B LY 
FAC I LI TY 
(MA F/M s FC ) 

ABBREVIATION OF PARENT INSTALLATION 

S I TE ABBREVIATION 

SUM 10 



RBCORDEB VALUE OF CAPITAL TYPE PROPERTY 
IN-NOUSE AND CONTUCTOR-HELD 

AS OF SEPTWBER 30, 1979 
(IN TEOUSANDS) 

Real. w e r t y  
Other Structures Leasehold Fixed Assets Grand 

Reporting Installation Land Buildinss and Facilities Iaprovements Total EquiDwnt in Progress Total 

k r s  Research Center 
ARC-lloffett Field, Ca. 
Various locations (a) 

Dryden Flight Research Center 
DFRC - Edwards MB. Ce. 
Various Locations (a) 

Goddard Space Plight Center 
GSFC-Greeabelt , Hd . 
"nacking Stations (Netwrka) 
Various Locations (a) 

Jet Propulsion Laboratory 
3PL - Pasadena, Ce. 
Deep Space Network 

Johnaon Space Center. 
JSC - Houston, Tx. 
White Sands Test Facility 

USTS-Las Cruces. N.M. 
Various locations (a) 

lsnntdy Space Center 
KSC - Cape Canaveral, Pal. 
Western Test Range Operations Oiv 

Varioua locations (a) 
WMlOD - Lolpoc, Ca. 

Langley Reaearch Center 
LARC - Bupton, Va. 
Various locationa (a) 

L e v h  Research Center 
LERC - Cleveland. Oh. 
Plmbrook Operations Division 

Varioua Locations 
PBOD - Sanduaky, Oh. 

I4arnhall Space Plight Center 
WSPC - Buntdlle, Al. 
nichoud ~ssediy Facility 

MAF - NN Orleans. La. 

SCC-Slidell. La. 
Slidell Colputer C m p l u  

v~rioum Locsti- (8) 

NSTL - NSTL Station, n.. 
Nsticnal Space Technology Labs. 

Wallopn Plight Center 
llpc - Wsllops Inland. Vs. 
Variolu locationa (a) 

NASA Headquarters 
Washington, D.  C. 
Various locations ( 8 )  

mN. 

$ 2,928 $ 213.479 $ 9.374 $ -0- $ 225.781 $ 165,781 $ 56.247 $ 447.809 
2,928 213.479 9.374 -0- 225,781 160.997 56,247 443,025 

-0- -0- -0- -0- -0- 4.784 -0- 4.784 

-0- 14.447 6.804 -0- 21,251 63.564 3,095 87.910 
-0- 14.447 6,804 -0- 21.251 60,059 3,095 84.405 
-0- -0- -0- -0- -0- 3,505 -0- 3,505 

1.706 101.711 58.174 -0- 161.591 511.020 19.555 692.166 
1,353 85.994 16.939 -0- 104.286 241,690 14.224 360,200 
353 15.716 41,190 -0- 57,259 233.344 5,331 295,934 
-0- 1 45 -0- 46 35,986 -0- 36,032 

1.188 89.871 67.578 534 159.171 233.821 19.408 412.400 
1 * 188 78,461 11,840 534 92.023 155,360 19.408 266.791 

-0- 11.410 55,738 -0- 67,148 78,461 -0- 145.609 

9.107 195,875 61.925 -0- 266.907 442.347 24.623 733.877 
5,537 160.127 35.389 -0- 201.053 373,547 19.701 594,301 

-0- 9,455 20,979 -0- 30,434 20,149 -0- 50.583 
3,570 26,293 5,557 -0- 35,420 48,651 4.922 88,993 

71,345 349,073 330.677 -0- 751.095 967.416 117.914 1.836.425 
71,345 349,073 330,677 -0- 751,095 962,507 117,914 1,831,516 

-0- -0- -0- -0- -0- 3,820 -0- 3.820 
-0- -0- -0- -0- -0- 1,089 -0- 1,089 

162 147.434 217.582 -0- 365.178 183.710 17.665 566.553 

6 14.400 76 -0- 14.482 14,234 -0- 28.716 

2.230 20% 128 76,377 136 287,871 143.194 17,971 449,036 
316 132.778 57,963 136 191,193 113,452 17,971 322.616 

156 133.034 217,506 -0- 350,696 169,476 17,665 537.837 

1,914 76.350 18,414 -0- 96,678 15,238 Q 111.916 
-0- -0- -0- -0- -0- 14,504 -0- 14.504 

1.157 200.979 130.147 -0- 338.283 396,707 3.522 738,512 
-0- 124.910 62.888 -0- 187.798 268,770 3,522 460.090 

7.092 66.918 54.540 -0- 128,550 25,863 -0- 154.413 

65 5,004 2,041 -0- 7,110 11,208 -0- 18,318 
-0- 4,147 10,678 -0- 14,825 90.866 -0- 105,691 

18.061 68.629 194.294 -0- 280.984 29,296 -0- 310.280 

1.305 26.585 52.899 -0- 80.789 56.015 5.083 141,887 
139 88 
2: ,,a 1,305 26,585 52.899 -0- eo.789 53 929 5,083 -0- -0- -0- -0- -0- 2:086 -0- 

-0- -0- -0- -0- -0- 4,555 6,644 11.199 

(19 s 1.617.211 $ 1.205.831 $ 670 $ 2,938.901 $3.210.678 $291.727 $6.441.306 

- -  -0- -0- -0- -0- 17,807 6,644 24,451 

-0- -0- -0- -0- -0- 13,252 -0- 13.252 

(a) Includes Property in posmcsion of Contractors at Various locationa 

SUM 11 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

i c l e  S-s R e s w c h  F-tv 

~ ~ _ _  ~ ~ _ _  

. .  PROJECT TITLE: 

INSTALLATION: Bmes Research Center  

FY 1981 CoF ESTIMATE: $7.480.000 

L O C A T I O N O F P R O J E C T :  Ames Research Center  

T HEADOUqBTF.RS OFFICF,: Office of Aeronautics and.Space Technology 

FY 1980 AND P R I O R  Y F a S  FUNDU : The fo l lowing p r i o r  y e a r s  funding is related t o  t h i s  p r o j e c t :  

and Des- t r uc  t i o n  Total 
Planning 

S p e c i f i c  CoF Funding ....................................... 700,000 
C a p i t a l i z e d  Inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NIB 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  JOO.000 

--- 700,000 

700.000 

PURPOSE AND SCOPE: 

Cons t ruc t ion  of t h e  Man-Vehicle Systems Research F a c i l i t y  a t  A m e s  Research Center ( A R C )  w i l l  p rovide  a v i t a l  
r e s e a r c h  c a p a b i l i t y  which w i l l  s a t i s f y  a n a t i o n a l  requirement f o r  a e r o n a u t i c a l  human f a c t o r s  r e sea rch .  It 
w i l l  be t h e  on ly  such f a c i l i t y  t h a t  w i l l  provide ground test  s imula t ion  of m u l t i p l e  a i r c r a f t  (two w i t h  f u l l  
c rews) ,  t e rmina l  area A i r  T r a f f i c  Control  ( A T C ) ,  a i r  crew i n t e r a c t i o n s ,  and advanced technology cockp i t  d i s p l a y s  
technology r e p r e s e n t a t i v e  of f u t u r e  g e n e r a t i o n s  of a i rcraf t  and a l l  wi th in  t h e  fu l l- miss ion  con tex t .  By 
providing a high degree of o p e r a t i o n a l  f i d e l i t y ,  t h e  f a c i l i t y  w i l l  permi t  meaningful r e s e a r c h  on c r i t i c a l  human 
f a c t o r s  such as fundamental a n a l y t i c a l  models fo r  t h e  f u n c t i o n a l  and phys ica l  c h a r a c t e r i s t i c s  of both t h e  a i r  
crew and t h e  ground crew; t h e  formula t ion  of des ign cr i ter ia  and p r i n c i p l e s ,  from t h e  human f a c t o r s  p e r s p e c t i v e  
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a p p r o p r i a t e  t o  f l i g h t  systems and o p e r a t i o n a l  environments of t h e  f u t u r e ;  t h e  i n t e g r a t i o n  of new subsystems 
and procedures such as e l e c t r o n i c  d i s p l a y s ,  and automated a v i o n i c s  and c o n t r o l s  i n t o  contemporary f l i g h t  and 
t r a f f i c  c o n t r o l  s c e n a r i o s ;  and,  new t r a i n i n g  methodologies and p r i n c i p l e s  which w i l l  be r e q u i r e d  by t h e  
i n t r o d u c t i o n  of i n c r e a s i n g  l e v e l s  of systems automation and i n t e g r a t i o n .  

PROJECT: 

It is estimated t h a t  human e r r o r  is r e s p o n s i b l e  f o r  o r  a c o n t r i b u t i n g  f a c t o r  i n  60-80% of  a l l  domestic 
a i rcraf t  a c c i d e n t s .  Aviat ion is on t h e  verge of a r e v o l u t i o n  i n  a i r  and ground o p e r a t i o n s  which wi th  adequate 
human f a c t o r s  research i n p u t  has t h e  p o t e n t i a l  f o r  e l i m i n a t i n g  many causes  of t h e s e  human e r r o r s .  T h i s  proposed 
f a c i l i t y  w i l l  s i g n i f i c a n t l y  c o n t r i b u t e  t o  the  design and o p e r a t i o n a l  u s e  of c o c k p i t s  of f u t u r e  g e n e r a t i o n s  of 
domestic a i rcraf t  and t o  t h e  o v e r a l l  a v i a t i o n  system. 

I n  the near  f u t u r e ,  based on c u r r e n t  technology t r e n d s ,  a ircraft  c o c k p i t s  w i l l  be very  d i f f e r e n t  from those  
i n  use today. The new c o c k p i t s  w i l l  have i n t e g r a t e d  e l e c t r o n i c  d i s p l a y s  i n s t e a d  of t h e  i n d i v i d u a l  
e lec t romechanical  d i s p l a y s  now used. These d i s p l a y s  w i l l  be capable  of providing t h e  a i r  crew w i t h  much more 
informat ion concerning t h e  a i r  t r a f f i c  i n  t h e  immediate v i c i n i t y  than p resen t  ins t ruments .  They w i l l  be more 
automated and a r e  l i k e l y  t o  be designed f o r  s p e c i f i c  members of t h e  f l i g h t  crew i n s t e a d  of being d u p l i c a t e d ,  
as a t  p r e s e n t ,  f o r  t h e  p i l o t  and c o p i l o t .  New technology w i l l  p rovide  t h e  a i r  crew w i t h  more informat ion and 
c o n t r o l  f o r  mainta in ing p o s i t i v e  s e p a r a t i o n  from o t h e r  a i r c r a f t .  Research is  requ i red  t o  determine t h e  p o t e n t i a l  
impact of t h i s  new technology on t h e  t o t a l  a v i a t i o n  system from t h e  p e r s p e c t i v e  of human informat ion process ing 
and cockpit /ground i n t e r a c t i o n s .  

The Federa l  Aviat ion Adminis t ra t ion  (FAA) has, reques ted  t h a t  NASA g i v e  s p e c i a l  a t t e n t i o n  t o  t h e  i n t e g r a t i o n  
of advanced technology systems i n t o  t he  cockpit'. The A i r  Transpor t  Associa t ion  ( A T A )  a l s o  has reques ted  t h a t  
NASA undertake a major program t o  examine advanced cockp i t  d i s p l a y s .  I n  a d d i t i o n ,  t h e  Congressional  Subcommittee 
on T r a n s p o r t a t i o n ,  Aviat ion and Weather, i n  i t s  f i n a l  r e p o r t  #98-796, dated November 1977, from the  hea r ings  
on "The Future  Needs and Oppor tun i t i e s  i n  t h e  A i r  T r a f f i c  Control  Systemt1, recommended a . . j o i n t  e f f o r t  
between t h e  FAA and NASA i n  examining t h e  c a p a b i l i t i e s  and l i m i t a t i o n s  of cockp i t  d i s p l a y s  of t r a f f i c  informat ion.  . . (and i n )  examining human f a c t o r s  problems r e l a t e d  t o  d i s t r i b u t i v e  management concepts."  It a l s o  recommended 
t h a t  It. . . NASA conduct a s tudy  d i r e c t e d  toward i d e n t i f y i n g  which of the p i l o t  f u n c t i o n s  can and should be 
automated. 

More r e c e n t l y ,  t h e  S e c r e t a r y  of Transpor ta t ion  and the  Adminis t ra tor  of t h e  Federa l  Avia t ion  Adminis t ra t ion  
announced a wide ranging a i r - s a f e t y  program t h a t  inc ludes  near  term implementation of new equipment and a i r  
t r a f f i c  c o n t r o l  procedures f o r  many of t h e  Na t ion ' s  a i r p o r t s  and a i r  r o u t e s .  Also p r o j e c t e d  were f u t u r e  s t u d i e s  
o f  both hardware and procedura l  p r o t o c o l s  t h a t  may s i g n i f i c a n t l y  affect a i r - t o- a i r  and air- to- ground 
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i n t e r a c t i o n s .  Research f a c i l i t i e s ,  such as t h e  one reques ted  here, are needed t o  f u l l y  develop and e v a l u a t e  
t h e s e  concepts  under demanding but  c o n t r o l l e d  cond i t ions .  

The Man-Vehicle Systems Research Div i s ion  a t  ARC has been involved i n  a wide v a r i e t y  of  research a c t i v i t i e s  
t h a t  a r e  related t o  t h e s e  i s s u e s .  Among t h e s e  are s t u d i e s  of c o n t r o l  and monitoring behavior ,  head-up d i s p l a y  
u t i l i z a t i o n ,  cockp i t  d i s p l a y s  of t r a f f i c  in fo rmat ion ,  t h e  Avia t ion  S a f e t y  Report ing System, r e source  management 
t r a i n i n g ,  work load measurement and fu l l- miss ion  s imula t ions .  A r e c e n t  fu l l- miss ion  s imula t ion  has shown t h a t  
performance of crew members may d e t e r i o r a t e  under h igh work load and abnormal f l i g h t  c o n d i t i o n s  i n  ways t h a t  
are not  p r e d i c t a b l e  from normal o p e r a t i n g  cond i t ions  and c o n d i t i o n s  of reduced workload. T h i s  has emphasized 
t h e  need f o r  h igh f i d e l i t y  i n  s imula t ion  and f o r  t h e  c a p a b i l i t y  t o  conduct fu l l- miss ion  s i m u l a t i o n s  of  r e l e v a n t  
a ircraft  o p e r a t i o n s .  These requirements  are p a r t i c u l a r l y  compelling f o r  t h e  human f a c t o r s  r e s e a r c h  inc lud ing  
(1) informat ion requirements f o r  a l l - e l e c t r o n i c  advance d i s p l a y s ,  ( 2 )  i n t e r a c t i o n  and d i s t r i b u t i o n  of 
r e s p o n s i b i l i t y  between aircrew and ground c o n t r o l l e r s ,  and (3 )  t h e  automation of p i l o t  and aircrew func t ions .  

ACT OF DET.9Y: 

Human e r r o r  is r e s p o n s i b l e  f o r  or a c o n t r i b u t i n g  f a c t o r  i n  60-80 pe rcen t  of a l l  domestic a i r c ra f t  a c c i d e n t s .  
Because no f a c i l i t y  c u r r e n t l y  e x i s t s  t o  i n t e g r a t e  a l l  of t h e  c r i t i c a l  human f a c t o r  r e s e a r c h  involved i n  a i r c r a f t  
c o n t r o l ,  it is  e s s e n t i a l  t h a t  t h i s  p r o j e c t  be s tar ted as soon as p o s s i b l e .  

PROJECT: 

The b u i l d i n g  w i l l  c o n s i s t  of a high bay por t ion  housing s i m u l a t o r ,  c o n t r o l s ,  shop suppor t  and mechanical 
equipment room; and an a d j o i n i n g  one- story wing con ta in ing  computer rooms, suppor t  space ,  conference  room, 
programming area, t o i l e t s  and j a n i t o r  room. 
square  meters) p lus  an a d d i t i o n a l  2,300 square  feet (214 square  me te r s )  a t  mezzanine l e v e l  i n  t h e  h igh bay 
p o r t i o n  (Figure 1 ). 
a t  computer f l o o r  areas),  and second f l o o r  (mezzanine) and roof t o  be s t e e l  decking w i t h  a concre te  f i l l .  

The e n t i r e  s t r u c t u r e  e n c l o s e s  an area of 11,000 square  feet  (1,022 

The bu i ld ing  w i l l  be s t r u c t u r a l  s t e e l  framing w i t h  first f l o o r  s l a b  on grade  ( s l a b  depressed 

The advanced technology a i r c ra f t  cockp i t  c o n s i s t s  of four  b a s i c  elements:  cab,  i n - f l i g h t  c o n t r o l s ,  f l i g h t  
d i s p l a y s  and v i s u a l  scene .  The advanced technology cab w i l l  be r e p r e s e n t a t i v e  of  f u t u r e  g e n e r a t i o n s  of t r a n s p o r t  
a i rcraf t .  
and an obse rve r .  Th i s  cab w i l l  a l s o  be equipped w i t h  a v i s u a l  scene genera to r  capable  of d e p i c t i n g  both day 

The cab w i l l  be a t o t a l l y  enclosed s h e l l  and w i l l  accommodate a p i l o t ,  c o p i l o t ,  f l i g h t  eng inee r ,  
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and n i g h t  scenes ,  o t h e r  a i r c r a f t  and special  v i s u a l  c o n d i t i o n s  r e p r e s e n t a t i v e  of fog ,  c louds ,  and o t h e r  
me teoro log ica l  cond i t ions .  This  v i s u a l  system w i l l  a l low t h e  experimenter  t o  r e c r e a t e  and c o n t r o l  v i s u a l  as 
w e l l  as o p e r a t i o n a l  workload which is a c a p a b i l i t y  of p a r t i c u l a r  importance i n  many of t h e  proposed research 
a p p l i c a t i o n s .  The cockp i t  w i l l  be provided w i t h  a f u l l  complement of p a n e l s ,  swi tches  and c o n t r o l s  t o  provide  
f u l l y  o u t f i t t e d  p o s i t i o n s  f o r  a crew of three.  

The c u r r e n t  technology cockp i t  w i l l  c o n s i s t  of a cab,  t h e  frame and s h e l l  of which w i l l  be i d e n t i c i a l  t o  
t h a t  of t h e  advanced technology c o c k p i t ,  but  equipped t o  r e p r e s e n t  t h e  c u r r e n t  genera t ion  wide-body aircraft  
w i t h  a f l i g h t  e n g i n e e r ' s  s t a t i o n  and f l i g h t  d i s p l a y  and c o n t r o l  systems v i r t u a l l y  i d e n t i c a l  t o  those  of a 
r e p r e s e n t a t i v e  o p e r a t i o n a l  a i r c r a f t .  T h i s  cab w i l l  be equipped w i t h  a v i s u a l  d i s p l a y  system. 

A f u n c t i o n a l  r e p r e s e n t a t i o n  of an A i r  T r a f f i c  Control  ( A T C )  f a c i l i t y  w i l l  comprise an impor tant  element i n  
t h e  o v e r a l l  f a c i l i t y .  An e x i s t i n g  ATC system w i l l  be coupled w i t h  a new ded ica ted  computer system t o  provide  
long d u r a t i o n ,  fu l l- miss ion  s imula t ion  s t u d i e s .  T h i s  p r o j e c t  w i l l  p rovide  a new ded ica ted  mini-computer t o  
perform o v e r a l l  func t ions  of t e rmina l  a i r  t r a f f i c  modeling and t r a f f i c  genera t ion  i n  suppor t  of  t h i s  e x i s t i n g  
ATC system (F igure  2 ) .  

Other Ea-d C w  . .  

The f a c i l i t y  w i l l  i nc lude  aud io ,  video and intercommunication systems so t h a t  r e a l i s t i c  speech and cockp i t  
n o i s e  environments can be r e c r e a t e d  f o r  t he  f l i g h t  and ground crews. These sys tems  w i l l  a l s o  make it p o s s i b l e  
f o r  t h e  exper imenters  and s imula to r  o p e r a t o r s  t o  communicate e f f i c i e n t l y  w i t h  one another  and w i t h  f l i g h t  and 
ground crews. Experimenters '  s t a t i o n s  f o r  t h e  c o n t r o l  and monitoring of t h e  s imula t ion  w i l l  be provided,  as 
w i l l  be a computer- control led equipment tes t  system. T h i s  l a t t e r  system, which w i l l  t es t  and monitor a l l  t h e  
major f a c i l i t y  systems,  is necessary  t o  ensure  a l e v e l  of system r e l i a b i l i t y  high enough t o  s a t i s f y  t h e  
requirements  of f u l l  mission research. 

CF 1-5 



-: 

T h i s  c o s t  estimate is based on a Pre l iminary  Engineering Report.  

Unit of 
Measure 

. . .  d Ac- ......................................... --- 
t r u c t i Q n  ............................................. --- 

S i t e  development and u t i l i t i e s  ( o u t s i d e  of 5 ’  l i n e )  .... LS 
Structural/architectural.... ........................... SF 
Mechanical/electrical...... ............................ SF 

--- ................................................ 
Advanced technology aircraft  cockp i t  ................... LS 
Current  technology cockp i t  ............................. LS 
Terminal area a i r  t r a f f i c  c o n t r o l  s t a t ion . . . . . . . . . . . . . .  LS 
Other equipment ........................................ LS 

Audio, v ideo ,  intercommunication equipment ........... LS 
Simulat ion  test and c o n t r o l  s t a t ions . . . . . . . . . . . . . . . . .  LS 

U Q u U m  ( n o t  feasible) - -- ........................... 
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Unit 
!&& 

--- --- 
13,300 43.20 
13,300 31.20 

1.2Q0.000 

210,000 
575,000 
415,000 

6.280 .OOQ 

2,825,000 
1 ,870,000 

325,000 
1,260,000 

( 625,000 
(635,000) 

.................... 7.480.000 

Figure  1 - Location Plan 
Figure  2 - Equipment Layout 
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No o t h e r  equipment is r equ i r ed  t o  complete t h i s  p r o j e c t .  

Addi t iona l  v i s u a l  equipment and a fundamental human f z c t o r s  research area f o r  p a r t  t a s k ,  pa r t  miss ion 
i n v e s t i g a t i o n s  not  r e q u i r i n g  full mission s imula t ion  are under s t udy  f o r  f u t u r e  year  requirements .  
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AMES RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

CONSTRUCTION OF MANlVEHlCLE SYSTEMS 
RESEARCH FACILITY 

FIGURE 2 
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AMES RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

MODIFICATION OF STEAM EJECTOR SYSTEM 
LOCATION PLAN 

lo00 FEET 0 m 76 162 306 METERS F I G U R E  1 
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CON ST H U CT I ON OF FACILITIES 

FlSCAL YEAH 1981 ESTIMATES 

PROJECT TlTLE : 

INSTALLATION: 

FY 1981 CoF ESTIMATE: 

OF PHOJBCT: Moffe t t  F i e l d ,  Santa  Clara County, C a l i f o r n i a  

T HSADQUWERS OFFICE: O f f i c e  of Aeronautics and Space Technology - r  

1 9 8 0 A N D O R  YEARS F U N D U  : The fo l lowing p r i o r  years funding is r e l a t e d  t o  t h i s  p r o j e c t :  q -  

Planning 
and  Oes1QJ2 T o t a l  Const ruct  i o n  

S p e c i f i c  CoF funding.  ...................................... 234,000 1,040,000 1,274,000 
Y17.927.426 17.927.426 C a p i t a l i z e d  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  214.000 18.967. 426 19.20 1.426 

*Value f o r  N - 234 and N -218 
SUMMARY PUHPOSE AND SCOPL: 

This  p r o j e c t  w i l l  provide modi f i ca t ions  t o  t h e  Steam E j e c t o r  System which s e r v e s  t h e  Thermal P r o t e c t i o n  
Laboratory ,  N-234, and Arc Jet F a c i l i t y ,  N-238, a t  Ames Research Center  ( A R C )  (Figure  1 ) .  The p r o j e c t  c o n s i s t s  
of  t h r e e  tasks: ( 1 )  replacement of t h e  f i f t h  s t a g e  steam e j e c t o r  wi th  a m e c h a n i c a l / e l e c t r i c a l  vacuum pump f o r  
energy conse rva t ion ;  ( 2 )  modi f i ca t ions  t o  t h e  steam b o i l e r  f o r  energy conse rva t ion ;  and (3 )  repair and 
modi f i ca t ion  of components and suppor t  sys tems  of t h e  Arc Jet  and Thermal P r o t e c t i o n  Labora tory  f a c i l i t i e s .  
The energy conse rva t ion  p o r t i o n s  of t h i s  p r o j e c t  w i l l  enable  sav ings  of over 60,000,000 cub ic  f e e t  (1,700,000 
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cubic  meters) of n a t u r a l  gas  annual ly .  
The modi f i ca t ion  and r e p a i r  p o r t i o n s  w i l l  i n s u r e  continued r e l i a b l e  o p e r a t i o n  of t h e  l a b o r a t o r y  f ac i l i t i e s .  

The related p r o j e c t  payback f o r  t h i s  work is approximately t h r e e  yea r s .  

PROJECT: 

The Steam E j e c t o r  System (Figure  2 )  a t  ARC provides  t h e  high vacuum requ i red  f o r  aerodynamic i n v e s t i g a t i o n ,  
des ign  and q u a l i f i c a t i o n  t e s t i n g  of t h e  thermal p r o t e c t i o n  systems of both t h e  Thermal P r o t e c t i o n  Laboratory,  
N-234, and Arc Jet F a c i l i t y ,  N-238. The Thermal P r o t e c t i o n  Lab began o p e r a t i o n  i n  1962 and t h e  Arc Je t  F a c i l i t y  
began opera t ion  i n  1973. 
f a c i l i t y  complex provides  t e s t i n g  c a p a b i l i t y  f o r  r e sea rch  and development a c t i v i t i e s  such as f o r  t h e  Space 
S h u t t l e  t i l es ,  t h e  l ead ing  edge thermal p r o t e c t i o n  system t e s t i n g ,  t h e  materials t e s t i n g  of p l a n e t a r y  e n t r y  
h e a t  s h i e l d s  and t h e  aerodynamic hea t ing  i n v e s t i g a t i o n s  of v e h i c l e s  i n  p l a n e t a r y  atmospheres. 

Both f a c i l i t i e s  have been i n  cont inous  use s i n c e  t h e i r  i n i t i a l  ope ra t ion .  This 

The Steam E j e c t o r  System c o n s i s t s  of a n a t u r a l  gas- f i red  steam g e n e r a t i n g  p l a n t ,  a f i v e- s t a g e  steam e j e c t o r  
vacuum pumping system, coo l ing  towers,  and high p ressure  water and exhaust  s t o r a g e  equipment. This  vacuum 
system provides  t h e  necessary  d i scharge  cond i t ion  f o r  each of t h e  va r ious  t e s t  f a c i l i t i e s  of t h e  complex. 

The Thermal P r o t e c t i o n  Lab is comprised of t h e  1 x 5- inch Supersonic Turbulent  Flow Duct, t h e  Heat Trans fe r  
Wind Tunnel, t h e  High Power Gasdynamic Laser, t h e  2 x 9- inch Supersonic Turbulent  Flow Duct, and t h e  Aerodynamic 
Heating Wind Tunnel. The Arc Je t  F a c i l i t y  inc ludes  t h e  20 and 60 Megawatt I n t e r a c t i o n  Heating f ac i l i t i e s ,  t h e  
High Enthalpy Entry  F a c i l i t y ,  t h e  High Pressure  Turbulent  Flow F a c i l i t y ,  and t h e  Giant  P lane t  Entry F a c i l i t y .  

The first p r o j e c t  t a s k  replaces t h e  f i f t h  s t a g e  steam e j e c t o r  with a mechanical vacuum pump f o r  enftrgy 
conse rva t ion .  The energy sav ings  f o r  t h e  first year  of opera t ion  (FY 1982) is approximately 45,400,000 cubic  
feet (1,285,600 cub ic  meters) of n a t u r a l  gas. This sav ings  is p a r t i a l l y  o f f s e t  by t h e  approximately 390,000 
kWh requ i red  t o  opera te  t h e  mechanical pumps. However, t h e r e  w i l l  s t i l l  be a n e t  sav ings  of approximately 
$250,000 pe r  year .  

The second t a s k  modif ies  t h e  steam b o i l e r  which was o r i g i n a l l y  designed as a s h i p ' s  b o i l e r  and has  been i n  
cons tan t  o p e r a t i o n  a t  its presen t  l o c a t i o n  s i n c e  1962. Over t h e  y e a r s ,  its 220-tube economizer has f r e q u e n t l y  
been r e p a i r e d  by removing o r  s e a l i n g  tubes .  Consequently, now one ou t  of f i v e  economizer s e c t i o n s  is i n o p e r a t i v e  
which reduces t h e  b o i l e r  e f f i c i e n c y .  
i n s u l a t i o n  of hot  water tankage and equipment t o  improve e f f i c i e n c y .  F i n a l l y ,  through t h e  a d d i t i o n  of a hea t  
exchanger t o  t h e  waste hot  water s i d e  of t h e  condenser,  t h e  b o i l e r  make-up water t o  t h e  d e a e r a t o r  can be 
preheated .  The combined f u e l  sav ings  achieved by t h e s e  modi f i ca t ions  amounts t o  approximately 16,500,000 cubic  
feet (467,000 cubic  meters) of n a t u r a l  gas p e r  year valued a t  $95,000 pe r  year  dur ing t h e  first year  of 
opera t ion .  

The p r o j e c t  a l s o  provides  f o r  an exhaust  gas  oxygen ana lyze r  and 
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The t h i r d  t a s k  is mod i f i ca t ions  and r e p a i r s  t o  suppor t  systems such as t h e  coo l ing  water system, the  gas 
supply  system, t h e  flow c o n t r o l  system, t h e  model suppor t  system, hea t  exchangers,  t h e  data a c q u i s i t i o n  system, 
and t h e  d i f f u s e r  s e c t i o n .  This  work is requ i r ed  t o  i n s u r e  continued rel iable  and e f f i c i e n t  o p e r a t i o n  of t h i s  
r e s e a r c h  f a c i l i t y  complex. 

If t h i s  p r o j e c t  is de layed ,  s i g n i f i c a n t  energy w i l l  be n e e d l e s s l y  wasted. The combined n e t  s av ings  of  t h i s  
p r o j e c t  w i l l  r e s u l t  i n  a payback of about  3 yea r s .  I n  a d d i t i o n ,  t h e  mod i f i ca t ion  and r e p a i r  items must be 
done t o  i n s u r e  f u t u r e  f a c i l i t y  r e l i a b i l i t y  and needed f l e x i b i l i t y .  

PROJECT: 

e n t  o f  F i f t h  Stane E l e c t o r  

The l a s t  ( f i f t h )  stage of t h e  Thermal P r o t e c t i o n  Labora tory ' s  Steam E j e c t o r  System w i l l  be r ep l aced  wi th  
m e c h a n i c a l / e l e c t r i c a l  vacuum pumps. 
r equ i r ed .  The p r o j e c t  a l s o  i nc ludes  a l l  p ip ing ,  va lv ing  c o n t r o l s  and electrical mod i f i ca t ions  necessary  t o  
i n s t a l l  t h e  new f i f t h  stage. 
t h e  vacuum pumps. 

To accomplish t h i s ,  two vacuum pumps and motors o p e r a t i n g  i n  p a r a l l e l  are 

Surp lus  600 horsepower (447 k i l o w a t t s )  e l ec t r i c  motors w i l l  be i n s t a l l e d  t o  d r i v e  

i o n  t o  t h e  Steam B o i l e r  

Mod i f i ca t ions  to  t h e  b o i l e r  i nc lude  t h e  i n s t a l l a t i o n  of  new tubes  i n  t h e  economizer,  and improvements t o  
r e l a t e d  equipment. 
t o  improve t h e  o p e r a t i o n a l  e f f i c i e n c y .  Three i nches  (7.6 cen t ime te r s )  o f  f iberglass  i n s u l a t i o n  are t o  be 
a p p l i e d  t o  t h e  ba re  steel tank  sadd le s ,  suppor t ing  s t ee l  work, a d j a c e n t  va lves ,  and t o  t h e  d e a e r a t o r  tank.  
Also inc luded  is t h e  i n s t a l l a t i o n  of a hea t  exchanger t o  prehea t  t h e  b o i l e r  makeup water. 

This  work a l s o  i nc ludes  t h e  i n s t a l l a t i o n  of an oxygen ana lyze r  and combustion a i r  c o n t r o l s  

a .  m a i r  o f  S u m o r t  SvsteglS . The fo l lowing  suppor t  systems f o r  t h e  Arc Jet  and Thermal P r o t e c t i o n  Lab 
f a c i l i t i e s  w i l l  be r e p a i r e d  o r  rep laced  in- kind. 

- The coo l ing  water system which c o n s i s t s  of seven large c a p a c i t y  water pumps, 500 horsepower (373 
k i l o w a t t )  d r i v e  motors and system va lves  w i l l  be overhauled.  
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- The Gas Supply System r e p a i r s  inc lude  t h e  replacement of a d e t e r i o r a t e d  and f a i l i n g  Nitrogen S to rage  
System, replacement of a s t o r a g e  t ank ,  pump va lves  and manifold ing,  and refurbishment  of v a l v e s ,  manifolds ,  
and o t h e r  suppor t  items f o r  helium/hydrogen gas  and carbon monoxide systems. 

- The Flow Control  System r e p a i r s  inc lude  replacement of o b s o l e t e  and worn flow c o n t r o l  d r i v e s  such as 
d i f f e r e n t i a l  p ressu re  t r a n s m i t t e r s ,  gages and o t h e r  c e n t r a l  panel  ins t ruments .  

- The Model Support System repair  w i l l  replace t h e  d e b i l i t a t e d  model suppor t  system f o r  t h e  Aerodynamic 
Heating tunne l .  

- The downstream hea t  exchanger of t h e  2- x 9- Turbulent  Flow Duct of t h e  l a b  w i l l  be r ep laced .  

. Modlflcat ion o f  The- P r o t e c t i o n  Lab Data Aca-ion Svsterg 
t h e  e x i s t i n g  d a t a  a c q u i s i t i o n  system and wir ing i n  Bui ld ing N-234 wi th  a newly acquired  computer c o n t r o l l e d  
Data Acqu i s i t ion /Process ing  system and a s s o c i a t e d  wir ing.  

This  modi f i ca t ion  c o n s i s t s  of r e p l a c i n g  . .  . . .  b. 

. The e x i s t i n g  4- foot (1.2 meter) d iameter  d i f f u s e r  c.  Modlflcations of  t h e  Aerodv- 
s e c t i o n  of t h e  Aerodynamic Heating F a c i l i t y  w i l l  be r ep laced  with a 6- foot  (1.8 meter)  i n  d iameter  s e c t i o n .  
Th i s  d i f f u s e r  p ipe  w i l l  pass  through t h e  nor th  wall of Bui ld ing N-234 and r e q u i r e s  t h e  p resen t  opening t o  be 
enlarged t o  accommodate t h e  l a r g e r  diameter  d i f f u s e r  p i p e .  Included i n  t h i s  r e v i s i o n  w i l l  be a new 6- foot  
(1.8 meter)  diameter  vacuum valve  wi th  a valve  s h i e l d  mechanism. The e x i s t i n g  d i f f u s e r  e n t r a n c e ,  d i f f u s e r  
p i p e ,  water j a c k e t  and expansion j o i n t  w i l l  be r ep laced .  Modif ica t ions  w i l l  a l s o  be made t o  t h e  t e s t  s e c t i o n  
box, plenum and cool ing water p ip ing.  

. .  . .  
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T h i s  c o s t  estimate is based on a Pre l iminary  Engineering Report .  

Unit 
u25L 

Unit  of 
Measure 

--- --- --- ......................................... 
............................................. --- --- - -- 

S i t e  development ......................................... --- --- --- 
Replacement of f i f t h  stage steam e j e c t o r  ................. --- --- --- --- --- Vacuum pump... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EA --- --- P i p i n g ,  va lves  and electrical. . . . . . . . . . . . . . . . . . . . . . . . . .  LS 

--- --- Modif ica t ion  t o  steam boi ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 

Modif ica t ion  and r e p a i r  of va r ious  components ............ --- 
Repairs  of suppor t  systems ............................. LS 

data a c q u i s i t i o n  system ................................ LS 

f a c i l i t y  d i f fuser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 

Modif ica t ion  of thermal p r o t e c t i o n  l a b  

Modif ica t ion  of aerodynamic hea t ing  

( n o t  feasible) --- --- - -- ........................... 
Total. . . . . . . . . .  ....................................................................... 

2.100.000 
--- 

765,000 
(505,000) 
(260,000) 

400,000 

1,135,000 
(480,000 1 

(455,000) 

(200,000) 

2.100.000 

Figure  1 - Location Plan  
Figure  2 - Schematic Diagram 
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No a d d i t i o n a l  equipment is requ i red  f o r  t h i s  p r o j e c t  . 
F U N D U  TO C m T R  PROJECT: 

There are no a n t i c i p a t e d  f u t u r e  funding requirements necessa ry  t o  complete t h i s  p r o j e c t .  
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AMES RESEARCH CENTER 
F I S C A L  YEAR 1981 E S T I M A T E S  
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CONSTRUCTION OF FACILITlES 

I- 

M o d i f i c a t i o n  of t h e  Uni t a r v  P 1 an Wind Tunnel (N-227) . .  PROJECT TITLE: 

INSTALLATION: Pmes Research Center 

FY 1981 CoF ESTIMATE: $3.400.000 

FlSCAL YEAA 1381 ESTIMATES 

FY 19 80 AND P R I O R  YEAHS, FUNDING : The fo l lowing p r i o r  yea r s  funding is related t o  t h i s  p r o j e c t :  

Planning 
a d  Desim Cons t ruc t ion  Total 

....................................... 7,522,000 7 9937,000 S p e c i f i c  CoF funding 41 5,000 
C a p i t a l i z e d  inves tmen t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  155.316.298 35,316,298 

42.838.2913 43.251.298 Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415.ooo 
SUMMARY PURPOSE AND SCOPE: 

This  p r o j e c t  modifies t h e  Uni ta ry  Plan Wind Tunnel (UPWT), Ames Research Center ( A R C )  (F igure  1 1 ,  Moffe t t  
F i e l d ,  C a l i f o r n i a ,  f o r  energy conse rva t ion  improvements and t o  maintain an e f f i c i e n t  o p e r a t i o n  of t h i s  t e r t i n g  
complex. The energy conse rva t ion  modi f i ca t ions  w i l l  save approximate ly  20,000,000 ki lowat t- hours  of e l e c t r i c i t y  
a n n u a l l y  with an es t imated sav ings  of $540,000 per  year beginning i n  FY 1982. This p r o j e c t  a l s o  i n c l u d e s  
modi f i ca t ions  t o  t h e  model buildup shops as w e l l  as repairs t o  t h e  coo l ing  c o i l s ,  flow c o n t r o l  va lves  and o t h e r  
equipment. 
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PROJECT: 

The UPWT complex c o n s i s t s  of three separate wind tunne l  c i r c u i t s  and tes t  s e c t i o n s ;  t he  11- X 11-Foot Transonic 
w i t h  a Mach number range of 0.4 t o  1 . 4 ,  t h e  9- X 7-Foot Supersonic w i t h  a Mach number range of 1.5 t o  2.5,  and 
the  8- X 7-FOOt Supersonic w i t h  a Mach number range of 2.5 t o  3.5 (F igure  2 ) .  A l l  three c i r c u i t s  are powered 
by a common set of d r i v e  motors. 
f a c i l i t y  has been i n  continuous o p e r a t i o n  s i n c e  completion of c o n s t r u c t i o n  i n  1955, and is a Nat ional  F a c i l i t y .  

Therefore ,  only  one wind tunne l  can be opera ted  a t  a time. The Uni tary  

Experimental i n v e s t i g a t i o n s  conducted i n  t h e  UPWT f a c i l i t i e s  inc lude  p r o j e c t s  reques ted  by: t h e  Department 
of Defense (DOD) f o r  advanced aircraft  and missiles; t he  a i r c r a f t  i n d u s t r y  f o r  commercial t r a n s p o r t s ;  ARC in-  
house researchers f o r  advanced NASA aerodynamic programs; and o t h e r  NASA c e n t e r s  and government o r g a n i z a t i o n s  
f o r  a broad range of advanced aircraft  and aerospace p r o j e c t s .  

Because t h i s  f a c i l i t y  is h e a v i l y  used and p lays  an important  r o l e  i n  t h e  Na t ion ' s  a e r o n a u t i c a l  research 
programs, it is impera t ive  t h a t  these improvements be made. The energy conservat ion  measures, needed 
modi f i ca t ions  and repair work w i l l  assure i ts  continued o p e r a t i o n ,  a t  minimum c o s t  and maximum e f f i c i e n c y .  

Four of t h e  f i v e  tasks  comprising t h i s  p r o j e c t  are requ i red  t o  reduce t h e  opera t ing  energy consumption of  
t h e  UPWT. modifying t h e  11- X 11-Foot l e g  compressor t o  enable  c o n t r o l  of  t h e  wind tunne l  
f low speed by a d j u s t i n g  t h e  i n l e t  guide vanes i n s t e a d  of t h e  d r i v e  motors; i n s t a l l i n g  bypass swi tchgear  and 
e l i m i n a t i n g  t h e  r h e o s t a t  l o s s e s  f o r  maximum speed o p e r a t i o n ;  reducing t h e  e lectr ical  power usage of t h e  11- X 
11-Foot tes t  s e c t i o n  d i f f u s e r  r eg ion ;  and automation of t he  start up, on l i n e  adjus tment ,  and shutdown sequencies  
of  t h e  wind t u n n e l ' s  p r e s s u r i z a t i o n  and compressor l u b r i c a t i o n  systems. 
hours  pe r  year  w i l l  be saved by these modi f i ca t ions .  
investment is less than 4 1/2 y e a r s .  

T h i s  work inc ludes  : 

Approximately 20,000,000 k i lowat t-  
The es t imated amor t i za t ion  per iod f o r  t h i s  energy 

The o t h e r  modif ica t ion  and repair  work is r e q u i r e d  t o  mainta in  and improve the  o p e r a t i n g  cond i t ion  of t he  
UPWT complex. Modif ica t ions  t o  t h e  model buildup shops are needed t o  a l low complete assembl ies  of  model- 
ba lance- s t ing  ins t rumenta t ion  f o r  checkout before  i n s t a l l a t i o n  i n  t h e  wind tunne l  t e s t  s e c t i o n .  Because modern 
models and ins t rumenta t ion  are becoming more complex, bui ldup and checkout of  t h e s e  assemblies is  b e s t  performed 
o u t s i d e  t h e  tunne l  test  s e c t i o n .  T h i s  w i l l  provide bet ter  tunne l  u t i l i z a t i o n  and a more manpower e f f i c i e n t  
checkout environment. Acoustic t rea tment  of t h e  9-X 7-Foot Wind Tunnel is needed t o  reduce t h e  n o i s e  l e v e l  
i n  t h e  test chambers from 117 d b a ,  which does not  meet OSHA s t a n d a r d s ,  t o  under 85 dba which is accep tab le  f o r  
continuous work areas. 

The repair  work is needed f o r  continued e f f i c i e n t  opera t ion  of t h e  f a c i l i t y .  The e x i s t i n g  coo l ing  spray 
canopy is corroded and coo l ing  c o i l s  are sub jec ted  t o  thermal stresses from imprecise c o n t r o l  of  t h e  cool-down 

CF 1-19 



cyc le  dur ing shutdown of t h e  f a c i l i t y .  The c o i l s  and c o n t r o l  va lves  of t h e  1 1 - X  11-Foot Wind Tunnel af ter  
coo le r  and compressor l u b r i c a t i o n  system hea t  exchangers are old  and u n r e l i a b l e .  These systems need f requen t  
r e p a i r  and always l e a k ,  a l lowing mois ture  t o  e n t e r  t h e  wind tunnel .  
complete replacement of these components. Both t h e  v i b r a t i o n  and temperature monitoring systems a r e  worn ou t  
and ou tda ted .  R e l i a b l e ,  low maintenance,  s t a t e- of- the- ar t  systems w i l l  r e p l a c e  these e x i s t i n g  systems. These 
monitoring systems are e s s e n t i a l  t o  t h e  wind tunne l  o p e r a t i o n  because e i ther  excess ive  bea r ing  temperature  o r  
compressor r o t o r  v i b r a t i o n  can l ead  t o  c a t a s t r o p h i c  f a i l u r e s .  

T h i s  problem can on ly  be e l imina ted  by 

If t h i s  p r o j e c t  is delayed,  s i g n i f i c a n t  p o t e n t i a l  energy sav ings  w i l l  not  be r e a l i z e d .  The UPWT uses  
approximate ly  46 percent  of A R C ' S  e lec t r ica l  energy. T h i s  p r o j e c t  w i l l  save approximately n ine  pe rcen t  of  t h e  
Cen te r ' s  u t i l i t i e s  energy consumption as compared t o  1978. 
program t o  reduce energy consumption and improve e f f i c i e n c y  of l a r g e  energy u s e r s .  I n  a d d i t i o n ,  i f  t h e  necessa ry  
modi f i ca t ion  and repair i t ems  a r e  delayed,  more f requent  shutdowns f o r  maintenance and repair  could occur .  
T h i s  w i l l  r e s u l t  i n  an ever  i n c r e a s i n g  backlog of t e s t i n g  i n  t h i s  key r e s e a r c h  and development f a c i l i t y .  

Consequently, it is  a c r i t i c a l  element i n  A R C ' S  

PROJECT DESCBI;PTION: 

The f i v e  p r o j e c t  tasks  are desc r ibed  below: 

on of ComDressor 1 1  - X 1 1  - Foot J,eq 

The compressor of t he  11- X 11-Foot l e g  of t h e  UPWT c o n s i s t s  of 3 s t a g e s  of f i x e d  ( s t a t o r )  and r o t a t i n g  
( r o t o r )  b lades  as w e l l  as f i x e d  i n l e t  and e x i t  guide  vanes. Modi f i ca t ions  w i l l  replace t h e  f i x e d  i n l e t  guide  
vanes of t h e  compressor w i t h  motorized camber i n l e t  guide vanes,  and a d j u s t  t h e  f i r s t ,  second,  and t h i r d  s t a g e  
s t a t o r  b lades ,  and e x i t  guide  vanes t o  optimized f ixed  p o s i t i o n s .  T h i s  w i l l  permit  t h e  c o n t r o l  of t h e  wind 
t u n n e l  f low speed by a d j u s t i n g  t h e  v a r i a b l e  camber i n l e t  guide vanes rather than through t h e  p r e s e n t  method 
of  changing the  d r i v e  motors speed. P r e s e n t l y ,  t h e  speed of t h e  d r i v e  motors is reduced by i n c r e a s i n g  t h e  
amount of r e s i s t a n c e  i n  t h e  motor secondary c i r c u i t  r e s u l t i n g  i n  heat energy l o s s e s .  The purpose of t h e  
v a r i a b l e  camber i n l e t  guide vanes is t o  in t roduce  t h e  c o r r e c t  amount of s w i r l  t o  t h e  flow upstream of t h e  first 
compressor s t a g e .  
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of  Drive Motor C o n t r o l  

P r e s e n t l y ,  l i q u i d  r h e o s t a t s  provide  the  varying r e s i s t a n c e  f o r  speed c o n t r o l  of t h e  four  45,000 HP (33,500 
kW) compressor d r i v e  motors. A t  maximum speeds ,  these r e s i s t o r s  i n t r o d u c e  a l o s s  of about 4 pe rcen t  i n t o  t h e  
c i r c u i t .  Unlike t h e  11- X 11-Foot c i r c u i t ,  t h e  8- X 7-Foot and 9- X ' I -FOOt  c i r c u i t s  normally o p e r a t e  a t  maximum 
speed.  The proposed bypass switchgear w i l l  e l i m i n a t e  these r h e o s t a t  l o s s e s  a t  maximum speed o p e r a t i o n  by 
p e r m i t t i n g  t h e  bypass swi tching of t h e  r e s i s t o r s  out  of t h e  c i r c u i t .  The swi tchgear  w i l l  be of t h e  outdoor ,  
weatherproof enclosed type ,  r a t e d  f o r  5,000 v o l t s  and 6,000 amps, and w i l l  be pos i t ioned  c l o s e  t o  t h e  Auxi l i a ry  
E quipmen t Bui ld ing . 

Bleed S v s t a  

T h i s  modi f i ca t ion  work involves  t h e  use of 9 boundary l a y e r  e j e c t o r s  t o  s i g n i f i c a n t l y  i n c r e a s e  t h e  e f f i c i e n c y  
o f  t h e  tunne l  d i f f u s e r  which is t h e  h i g h e s t  energy l o s s  segment of t h e  tunne l  c i r c u i t .  
c o n s i s t s  of an a r r a y  of 104 nozz les  i n s t a l l e d  around the  pe r iphery  of t h e  downstream end of t he  t e s t  s e c t i o n .  
It w i l l  remove a i r  around t h e  tes t  s e c t i o n  and re- int roduce  t h e  a i r  f u r t h e r  downstream from t h e  t e s t  s e c t i o n ,  
the reby  i n c r e a s i n g  t h e  f low e f f i c i e n c y .  Pip ing and c o n t r o l s  r equ i red  t o  supply a i r  t o  these nozz les  from an 
e x i s t i n g  compressor are a l s o  p a r t  of t h i s  p r o j e c t .  

T h i s  e j e c t o r  system 

The p r o j e c t  w i l l  provide a system which w i l l  permit  a c o n t r o l l e r ,  a c t i n g  through e l e c t r i c a l  r e l a y s ,  t o  
a u t o m a t i c a l l y  opera te  t h e  make-up a i r  system. The c o n t r o l l e r  w i l l  c o n s i s t  of inpu t /ou tpu t  s e n s o r s  t o  a c t i v a t e  
e lec t r ic  va lve  motors, r e c e i v e  valve  p o s i t i o n  and p ressure  sensor  data;  a computer processor  capable  of s t o r i n g  
a l t e r n a t e  opera t ion  and sequences d a t a  and monitoring system s t a t u s ;  o p e r a t o r  d i s p l a y s  and manual o v e r r i d e  
equipment; and sensors  f o r  system monitoring.  

i o n  and R e D a i r  o f  Various C-nts and Svstemg 

T h i s  p o r t i o n  of t h e  p r o j e c t  c o n s i s t s  of t h e  fo l lowing:  

a .  - . I n s t a l l a t i o n  of suppor t  systems such as an overhead c r a n e ,  high Modlflcation o f  Model B u d  UD S m  
p r e s s u r e  a i r  supply ,  e l e c t r i c  power, and data system connect ions  t o  provide  improved model bui ldup c a p a b i l i t y  
i n  t h e s e  shops. 

. .  
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b. Acoustic Treatglent o f  9 - X 7 - Foot W i n d e l  Di f fuser  and Test Chamber . The wind t unne l  w i l l  be enclosed 
w i t h  a fiberglass sound wall i n  t h e  Test Chamber area. T h i s  w i l l  a c o u s t i c a l l y  i s o l a t e  t h e  wind tunne l  from 
t h e  work area ad j acen t  t o  t h e  t unne l .  

. .  c.  Coolinn Sv-icatiw . The e x i s t i n g  spray  canopy w i l l  be rep laced  and en la rged .  Control  va lves  
and a c o n t r o l  system w i l l  be provided t o  a l low automatic  cool-down when t h e  f a c i l i t y  is shutdown. Cooling 
tower d r i f t  e l i m i n a t o r s  and f i r e  p r o t e c t i o n  s p r i n k l e r s  w i l l  be r epa i r ed i r ep l aced  t o  save  water and provide 
proper  p r o t e c t i o n .  

d. 3 0 1  Valveg . The coi ls  and c o n t r o l  va lve s  of t he  11- X 11-Foot Wind Tunnel 
a f t e r- coo le r  and compressor l u b r i c a t i o n  system heat exchangers w i l l  be replaced i n  kind w i t h  new components. 

e.  y J . b r a t i w e r a t u r e  Monitor ing E- . Exi s t i ng  equ ipmen twi l l  be replaced withmodern components 
t o  provide adequate  monitoring of both temperature  and v i b r a t i o n  of t h e  wind tunne l  compressors. 
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-: 

This  c o s t  estimate is based on a Pre l iminary  Engineering Report.  

Un i t  
SQSL 

Unit of 
Measure 

--- --- --- ......................................... 
--- --- --- ............................................. 

--- --- Modif ica t ion  of compressor. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Modif ica t ion  of d r i v e  motor contro l . . . . . . . . . . . . . . . . . . . .  LS 
Modif ica t ion  of plenum bleed system .................... LS 
Automation of make-up a i r  system ....................... LS 

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

Modif ica t ion  & r e p a i r  of va r ious  components systems .... --- --- --- 
--- --- Modif ica t ion  of model bui ldup shops .................. LS 

Acoustic treatment of 9- X "-foot wind tunnel . .  ...... LS 
Cooling system modif ica t ion . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Cooling c o i l s  and flow c o n t r o l  valves. . . . . . . . . . . . . . . .  LS 
Vibra t ion  and temperature monitoring equipment ....... LS 

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

- -- - -- - -- ................................................ 
- -- - -- - -- (no t  f e a s i b l e ) .  .......................... 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3.400 .OOO 

730,000 
820,000 
300,000 
650,000 

900,000 
(47,000) 

(162,000) 
(21 1,000) 
( 300,000) 
(180,000) 

Figure  1 - Location Plan  
Figure  2 - I somet r i c  V i e w  
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-: 

N o  o t h e r  equipment is r e q u i r e d  f o r  t h i s  p r o j e c t .  

F U T U R E  COF ESTIMATED F U N D U G  REQUIRED TO CO-S PROJECT: 

As p r e s e n t l y  planned,  t h e r e  are no a n t i c i p a t e d  f u t u r e  funding requirements  necessary  t o  complete t h i s  p r o j e c t .  
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AMES RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

MODIFICATION OF THE UNITARY PLAN WIND TUNNEL 

ISOMETRIC VIEW 

MODIFICATION OF 
PLENUM BLEED SYSTEM 

11- BY 

9- BY 7-FOOT SUPERSONIC 
TEST SECTION 

IIC 

FIGURE 2 CF 1-25 



JET PROPULSION 
LABORATORY 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

SUMMARY 

J J  

Amount Pane No. 

Office of  t h e  ComDtroller: 

Modi f i ca t ions  t o  Various Bu i ld ings  f o r  Energy Conservation. . . . . . . . . . . . . . . .  1,500,000 CF 2- 1  

Modi f i ca t ions  t o  Various Bui ld ings  f o r  Seismic Protec t ion . . . . . . . . . . . . . . . . .  2,000,000 CF 2-6 

Total.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.500.000 

CF 2 



FIGURE 1 

NO 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

PROJECT TITLE:  

INSTALLATION: J e t  P r o D u l s i o ~ b o r a t o r v  

FY 1981 CoF ESTIMATE: 

I O N  OF PROJECZ : La Canada- Flintr idge,  Los Angeles County, C a l i f o r n i a  

OFFICE: Office of the  Comptrol ler ,  F a c i l i t i e s  Div is ion  

PY 19 80 AND P U O R  YRmS F U m  : The fo l lowing  p r i o r  yea r s  funding is re la ted t o  t h i s  p r o j e c t :  

P lanning  
and Des- t r u c t i o n  Total 

S p e c i f i c  CoF funding ....................................... 115,000 --- 115,000 
C a p i t a l i z e d  investment . . . . . . . . . . . . . . . . . . . . . .  ............... N/B 16.155.161 16.155.161 

Tota l . . . . . . . . . . . . . .  ...................................... 115.004 36.355.161 16.470.161 

P U R P O S E D  SCOPE: 

This  p r o j e c t  provides  f o r  mod i f i ca t ions  t o  mechanical and e l ec t r i ca l  systems i n  va r ious  J e t  Propuls ion  
Laboratory (JPL) b u i l d i n g s  t o  improve e f f i c i e n c y  of ope ra t ion  and reduce energy consumption. The air-  
cond i t i on ing  systems i n  t h i r t e e n  b u i l d i n g s  w i l l  be modified t o  reduce w a s t e f u l ,  c h i l l e d  a i r- r e h e a t  mechanical 
systems c a p a c i t i e s  t o  more c l o s e l y  match t h e  l oads  i n  t h e  b u i l d i n g s  (F igu re  1 ) .  This  w i l l  reduce t h e  energy 
needed t o  s a t i s f y  t h e  space cond i t i on ing  requirements .  These mod i f i ca t ions  w i l l  reduce e l ec t r i ca l  consumption 
by approximately 6,000,000 k i l o w a t t  hours  of e l e c t r i c i t y  and 27,000,000 cubic  feet of n a t u r a l  gas per  year .  
These energy r educ t ions  w i l l  enable  JPL  t o  o p e r a t e  t h e s e  b u i l d i n g s  us ing  less energy,  and reduce t h e  t o t a l  
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l a b o r a t o r y  energy consumption by almost  8 percen t  compared t o  FY 1978 l e v e l s .  
o p e r a t i o n a l  sav ings  is about $380,000. 
four  yea r s .  

The es t ima ted  f i r s t  y e a r ’ s  
T h i s  p r o j e c t  is very c o s t - e f f e c t i v e  w i t h  a simple payback per iod of 

PROJECT: 

The mechanical and e lec t r ica l  systems f o r  these b u i l d i n g s  were designed and i n s t a l l e d  when energy consumption 
was not  a major c o n s i d e r a t i o n .  A t  t h a t  time, a low i n i t i a l  c o s t  system t h a t  s a t i s f i e d  t h e  b u i l d i n g  requirements  
was the  c r i t e r i o n .  
t h e i r  i n a b i l i t y  t o  vary t he  energy inpu t  as loads  i n s i d e  t he  bu i ld ing  change o r  o u t s i d e  a i r  c o n d i t i o n s  change. 
The e x i s t i n g  c o n t r o l s  are inadequate  and u n r e l i a b l e .  The e x i s t i n g  c h i l l e d  water  and hot  water  systems are 
energy i n e f f i c i e n t .  The g e n e r a l  o f f i c e  l i g h t i n g  l e v e l s  i n  Bui ld ing 180 are much higher  than needed. Conversion 
of  cons tan t  a i r  volume systems t o  v a r i a b l e  a i r  volume ( V A V )  systems (F igure  2 ) ;  replacement of i n e f f i c i e n t  
motors and i n s t a l l a t i o n  of economizers; modi f i ca t ion  of t h e  HVAC system t o  a l low t h e  main system t o  shutdown 
dur ing off- hours ;  and dec reas ing  t h e  l i g h t i n g  l e v e l s  of o f f i c e  areas i n  Bui ld ing 180 w i l l  improve o p e r a t i n g  
e f f i c i e n c i e s  and save energy. The c h i l l e d  water and hot  water  systems w i l l  be rebalanced t o  more c l o s e l y  match 
t h e  b u i l d i n g  loads  and use o u t s i d e  a i r  t o  t h e  maximum e x t e n t .  

The e x i s t i n g  cons tan t  a i r  volume systems waste s i g n i f i c a n t  amounts of energy because of  

Delay i n  accomplishing these modi f i ca t ions  t o  t h e  mechanical and e l e c t r i c a l  systems w i l l  r e s u l t  i n  unnecessary 
expend i tu re  of funds f o r  energy,  continued waste of n a t u r a l  gas  and de lay  a s i g n i f i c a n t  increment of  J P L ’ s  
o v e r a l l  energy reduc t ions .  

PROJECT DESWTIOU: 

T h i s  p r o j e c t  provides  f o r  t h e  modi f i ca t ion  t o  t h e  e x i s t i n g  HVAC systems of some 370,000 square  f e e t  (34,370 
square  meters) of space i n  Bui ld ings  125, 144, 150, 158, 180, 190, 197, 198, 200, 201, 244, 245, 248. The 
work i n c l u d e s  i n s t a l l a t i o n  of new c o n t r o l  systems,  conversion of e x i s t i n g  cons tan t  a i r  volume systems t o  
v a r i a b l e  a i r  volume ( V A V )  systems,  r e h a b i l i t a t i o n  of c h i l l e d  water and hot  water systems,  and reba lanc ing  t h e  
a i r  d i s t r i b u t i o n  systems i n  t h e  t h i r t e e n  b u i l d i n g s .  Addi t iona l ly ,  replacement of motors,  p rov i s ion  of 
economizers, and minor d u c t  changes w i l l  be inc luded.  It is a l s o  planned t o  reduce t he  g e n e r a l  o f f i c e  l i g h t i n g  
i n  Bui ld ing 180 from over 5 watts p e r  square  f o o t  t o  3 watts p e r  square  f o o t .  
connect these b u i l d i n g s  t o  t h e  U t i l i t y  Control  System a t  J P L ,  so t h a t  n i g h t  set- back and system op t imiza t ion  
can be achieved.  

P rov i s ions  w i l l  be made t o  
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The b a s i s  of t h i s  c o s t  estimate is a Pre l iminary  Engineering Report.  

Unit of 
Measure t i t v  

Unit 
C!2i?i 

. . .  Ac- ......................................... - -- - -- - -- 
--- --- - -- ............................................. 

--- - -- Demolition............................................. LS 
S t r u c t u r a l  modif ica t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Electrical modif ica t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Mechanical modif ica t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 

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

--- - -- - -- ................................................ 
- -- - -- - -- (no t  f e a s i b l e )  ........................... 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F igure  1 - Location Plan  
Figure  2 - Typical  HVAC Modi f i ca t ions  

-: 

There is no o t h e r  equipment r equ i red  t o  be used w i t h  t h i s  f a c i l i t y  p r o j e c t .  

FUTURF: CoF ESTIMATED FUNDING R E O W E D  TO CO-: 

1.500.000 
90,000 
70,000 

290,000 
1,050,000 

1.500.000 

There are no known f u t u r e  requirements  t o  complete t h i s  p r o j e c t .  
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JET PROPULSION LABORATORY 
FISCAL YEAR 1981 ESTIMATES 

MODIFICATIONS TO VARIOUS BUILDINGS FOR ENERGY CONSERVATION 

TYPICAL HVAC MODIFICATIONS 
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JET PROPULSION LABORATORY 
FISCAL YEAR 1981 ESTIMATES 

MODIFICATIONS TO VARIOUS BUILDINGS FOR SEISMIC PROTECTION 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1961 I~STIMATES 

I 

PROJECT TITLE : 

INSTALLATlON: Je t  ProDybgion J ,aboratorv -- - -- - - 

FY 1961 CoF ESTIMATE: 

LOCATION OF PROJECT: La Canada- Fl in t r idge ,  Los Angeles County, C a l i f o r n i a  

C O ~ ~ U Q U ~  OFFICE: O f f i c e  of t h e  Comptrol ler ,  F a c i l i t i e s  Divis ion -7 

FUNDING: The fo l lowing p r i o r  years funding is r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
and Desinn Const ruct  i o n  Total 

S p e c i f i c  CoF funding ....................................... 605,000 5,070,000 5,675,000 
C a p i t a l i z e d  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  5duuQQ 55.300 

- -  

Tota l . . . . . . .  ............................................. 605.000 10.105.10 0 10.7 10 .TOO 

Y PURPOSE AND SCOPE: 

The purpose of t h i s  p r o j e c t  is t o  provide se ismic  re inforcement  necessa ry  t o  minimize human f a t a l i t i e s  a t  
f i v e  J e t  Propuls ion Laboratory ( J P L )  Bu i ld ings  t h a t  are s u s c e p t i b l e  t o  c o l l a p s e  i n  t h e  event  of a major 
ear thquake.  This reinforcement work w i l l  meet c u r r e n t  seismic code s t andards .  S t r u c t u r a l ,  a r c h i t e c t u r a l ,  
mechanical and e l e c t r i c a l  s y s t e m s  w i l l  be improved i n  accordance with t h e  JPL Seismic S a f e t y  Plan t o  minimize 
f a t a l i t i e s  and provide f o r  t h e  safe exit  of personnel .  FY 1978 and 1979 seismic p r o t e c t i o n  p r o j e c t s  provided 
f o r  comparable e f f o r t s  i n  some 20 major JPL  b u i l d i n g s  as well as t h e  J P L  water  s t o r a g e  system. Fur the r  a n a l y s i s  
of t h e  earthquake p r o b a b i l i t i e s  and a s s o c i a t e d  r i s k s  has i d e n t i f i e d  t h e s e  a d d i t i o n a l  b u i l d i n g s  which r e q u i r e  
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s t r e n g t h e n i n g  t o  upgrade r e s i s t a n c e  t o  seismic f o r c e s  f o r  p r o t e c t i o n  of bu i ld ings '  occupants dur ing major 
ear thquakes .  Th i s  p r o j e c t  inc ludes  improvements t o  b u i l d i n g s  (125,  126, 138, 161, and 190) which have s e r i o u s  
d e f i c i e n c i e s .  These f a c i l i t i e s  w i l l  be used through the  1980 's  and,  t h e r e f o r e ,  these modi f i ca t ions  are necessa ry  
and prudent .  

PROJECT: 

T h i s  p r o j e c t  is necessa ry  t o  minimize p o t e n t i a l  h i g h  f a t a l i t y  seismic r i s k s  caused by t h e  seismic hazard a t  
J P L .  S t r u c t u r a l  modi f i ca t ions  t o  the  b u i l d i n g s  w i l l  p revent  c o l l a p s e  even i n  t h e  event  of irreparable s t r u c t u r a l  
damage. Other modi f i ca t ions  w i l l  minimize i n j u r i e s  from hazards  wi th in  b u i l d i n g s ,  such as f a l l i n g  c e i l i n g s ,  
p a r t i t i o n s  o r  hardware; broken water and n a t u r a l  gas l i n e s ;  f a i l u r e  of e l e v a t o r  hoistwayg; and blockage of 
s t a i r w a y s .  Since  the  average seismic hazard f o r  t he  JPL s i t e  is h igh ,  t h i s  work should be accomplished as 
soon as possible. 

J P L  i s  l o c a t e d  i n  rugged topography a t  the  base of t h e  San Gabriel Mountains (F igure  1 ) .  The nor the rn  p o r t i o n  
of t h e  s i te  is steep and mountainous. The lower por t ion  is a decomposed g r a n i t e  a l l u v i a l  f an  w i t h  s l o p e s  of 
about 14 p e r c e n t .  After the  1971 San Fernando ear thquake,  geo log ic  i n v e s t i g a t i o n s  l o c a t e d  a t h r u s t- t y p e  f a u l t  
running east and west a c r o s s  t he  nor the rn  end of t h e  s i t e .  The f a u l t ,  named the  "JPL Bridge Fault'!, is related 
t o  t he  San Gabriel f a u l t  zone t h a t  produced the  San Fernando ear thquake and is  considered p o t e n t i a l l y  a c t i v e  
(Figure 2 ) .  

J P L  i n i t i a t e d  seismic s t u d i e s  on a p r i o r i t y  basis soon a f t e r  the 1971 San Fernando ear thquake.  Over t h e  
p a s t  s e v e r a l  y e a r s ,  t he  seismic hazard and the  earthquake r e s i s t a n c e  of a s i g n i f i c a n t  number of JPL f a c i l i t i e s  
have been i n v e s t i g a t e d .  In  summary, these s t u d i e s  included:  ( 1 ) de te rmina t ion  of l o c a l  and r e g i o n a l  geology 
and s e i s m i c i t y ;  (2 )  s t u d i e s  of foundat ion materials; (3) de te rmina t ion  of earthquake p r o b a b i l i t i e s  and t h e  
n a t u r e  of r e s u l t a n t  e a r t h  shaking;  ( 4 )  development of seismic des ign cr i te r ia ;  ( 5 )  design checks of numerous 
suspec t  f a c i l i t i e s  w i t h  the guidance of new codes;  ( 6 )  dynamic ana lyses  of s e v e r a l  bu i ld ings ;  ( 7 )  i d e n t i f i c a t i o n  
of unsafe f a c i l i t i e s  o r  s t r u c t u r a l  elements;  ( 8 )  c o s t  estimates f o r  upgrading f a c i l i t i e s ;  and,  ( 9 )  c o s t  estimates 
f o r  replacement of f ac i l i t i e s .  R e s u l t s  of these s t u d i e s  were used t o  develop the  J P L  Seismic S a f e t y  P lan ,  
which was the  basis f o r  the FY 1978 and FY 1979 p r o j e c t s  as well as t h i s  funding r e q u e s t .  Fac i l i t ies  a t  J P L  
were designed i n  accordance w i t h  codes a p p l i c a b l e  a t  t he  time of c o n s t r u c t i o n ,  but  are now assessed as having 
inadequate  earthquake r e s i s t a n c e  i n  view of t h e  p resen t  seismic hazard knowledge and t h e  l a t e s t  bu i ld ing  codes.  
The f a c i l i t i e s  t o  be rehab i l i t a ted  are t h e  remaining minor f a c i l i t i e s  a t  JPL considered t o  be h igh p o t e n t i a l  
f a t a l i t y  seismic r i s k s .  The FY 1978 and FY 1979 p r o j e c t s  addressed the  major f a c i l i t y  requirements  a t  J P L .  
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Delay i n  providing fo r  these modi f i ca t ions  w i l l  r e s u l t  i n  t h e  c o n t i n u a t i o n  of unacceptable  h igh  seismic r i s k  
t o  t he  occupants of these bu i ld ings .  The f i v e  b u i l d i n g s  i n  t h i s  p r o j e c t  do not  conform t o  minimum c r i t e r i a  
f o r  p r o t e c t i o n  a g a i n s t  seismic hazards  caused by a major earthquake and a r e  high p o t e n t i a l  f a t a l i t y  r i s k s .  

PROJECT: 

The p r o j e c t  inc ludes  s t r u c t u r a l  modi f i ca t ions  t o  prevent  t h e  c o l l a p s e  of t h e  walls and f l o o r s  i n  f i v e  
b u i l d i n g s ,  and o t h e r  n o n s t r u c t u r a l  modi f i ca t ions  t o  minimize hazards  from a r c h i t e c t u r a l ,  e lec t r ica l  and 
mechanical fai lures .  
r e i n f o r c i n g  e x i s t i n g  walls and columns, and p rov i s ions  f o r  anchoring r o o f s  and f l o o r s  t o  masonry walls. 
Nons t ruc tu ra l  modi f i ca t ions  inc lude  e l e v a t o r  hoistway bracing;  adding b a t t e r y  powered f i r e  alarm and l i g h t  
systems; s t r e n g t h e n i n g  s t a i rways ;  anchor ing h e a t i n g ,  v e n t i l a t i n g  and a i r- cond i t ion ing  (HVAC) equipment; 
providing automatic shu to f f  va lves  on water and n a t u r a l  gas p i p e l i n e s ;  and providing b u i l d i n g  u t i l i t y  p i p e l i n e  
and powerline f l e x i b i l i t y .  

S t r u c t u r a l  modi f i ca t ions  inc lude  adding r e i n f o r c e d  concre te  shear walls, g u n i t i n g  and 

The fo l lowing f a c i l i t i e s ,  w i t h  a cumulative occupancy of approximately 1,085 people ,  are included i n  t h i s  
p r o j e c t :  

i l i t v  Number Avn. No. of  OccuDanh . .  . .  

125 E l e c t r o n i c s  Labora tory  
126 Systems Divis ion O f f i c e  Building 
138 Engineering Office 
161 Telecommunications Labora tory  
190 Procurement O f f  ice/Cafeteria 

31 1 
255 
53 
337 
129 
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PROJECT COS T ESTIMATE: 

The basis of t h i s  c o s t  estimate is a d e t a i l e d  Pre l iminary  Engineering Report supported by r e l a t e d  s t u d i e s .  

Unit 
m !&& 

Unit of 
Measure 

Cons t ruc t  i o n  --- 2 .ooo. 000 -- - --- ............................................. 
Modi f i ca t ions  t o  bu i ld ing  125. . . . . . . . . . . . . . . . .  ........ LS --- --- 495,000 

Modi f i ca t ions  t o  bu i ld ing  138 .......................... 
Modi f i ca t ions  t o  bu i ld ing  lgo. . . . . . . .  .................. LS 

Modi f i ca t ions  t o  bu i ld ing  126.......................... LS --- --- 470,000 
LS --- --- 320,000 

Modi f i ca t ions  t o  bu i ld ing  161..................... ..... LS -- - 415,000 
--- -- - 300,000 

ment --- --- --- -- - ................................................ 
--- --- --- --- (no t  f e a s i b l e )  ........................... 

2 .ooo .ooo Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F igure  1 - Location Plan  
Figure 2 - Geologica l  F a u l t  Map of Los Angeles County 

There is no known a d d i t i o n a l  equipment, e i t h e r  c o l l a t e r a l  o r  n o n c o l l a t e r a l ,  r equ i red  f o r  t h i s  p r o j e c t .  

No f u t u r e  funding is requ i red  t o  complete t h i s  p r o j e c t .  
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JET PROPULSION LABORATORY 
FISCAL YEAR 1981 ESTIMATES 

MODIFICATIONS TO VARIOUS BUILDINGS FOR SEISMIC PROTECTION 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1981 ESTIMATES 

REHABILITATION OF HIGH TEMPERATURE 
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CONSTRUCTION OF FACILITIES 

FlSCAL YEAR 1981 ESTlMATES 

1 

PHOJECT TlTLE : B e h a b i l i t a t i o n  of h inh  Te mDerature Hot Water Svs tem. Zone 2 .  I n d u s t r i a l  Area 

INSTALLATION: John  F. Kennedv SDace Center  

. .  

FY 1981 CoF ESTIMATE: $760.000 

L O C A T I O N  OF PROJECT: John F. Kennedy Space Center ,  Brevard County, F l o r i d a  

COGNIZANT HF& DQUARTERS OFFICS : O f f i c e  of t h e  Comptrol ler ,  F a c i l i t i e s  Div i s ion  

FY 1 980 AND P U O R  YEAHS FUNDING : The fo l lowing p r i o r  yea r s  funding is related t o  t h i s  p r o j e c t :  

P lanning 
and Des iQQ Const ruct  i o n  Total 

S p e c i f i c  CoF funding ....................................... 51,000 --- 51,000 
C a p i t a l i z e d  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 4.459 .OOO 4.459 .OOO 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 .ooo 4.459 .OOO 4.510 .OOO 

Y PURPOSE AND SCOPE: 

T h i s  p r o j e c t  w i l l  r e p l a c e  approximately 3,000 l i n e a r  feet (914 meters)  of &inch (20.3 c e n t i m e t e r )  diameter 
and 2,000 fee t  (610 meters) of 6-inch (15.2 centimeter) diameter  h igh temperature hot  water (HTHW) p ipe  and 
appur tenances  which are used f o r  c r i t i c a l  environmental  c o n t r o l  i n  t h e  Opera t ions  and Checkout Bui ld ing,  M7- 
355; t h e  Supply, Shipping and Receiving Bui ld ing,  M7-505; and t h e  F l i g h t  Crew Support Bui ld ing,  M7-409 a t  t h e  
Kennedy Space Center (KSC). The e x i s t i n g  p i p i n g  is loca ted  i n  a concre te  t r ench  which f l o o d s  dur ing heavy 
r a i n s ,  caus ing d e t e r i o r a t i o n  of t h e  i n s u l a t i o n  and cor ros ion  of t h e  p i p e ,  va lves  and expansion j o i n t s .  
Approximately 3,100 l i nea r  feet (945 meters) of 8- inch pipe and 2,300 l i n e a r  feet  (701 meters) of 6- inch pipe  
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w i l l  De i n s t a l l e d  above grade i n  a grassed u t i l i t y  i s l a n d  (F igure  2 )  where it w i l l  not  be s u b j e c t  t o  t h e  
d e s t r u c t i v e  f lood ing  and c o r r o s i v e  c o n d i t i o n s .  T h i s  p r o j e c t  w i l l  a s s u r e  t h e  r e l i a b i l i t y  of t h e  system t o  
suppor t  S h u t t l e  Payloads,  and w i l l  s i g n i f i c a n t l y  reduce maintenance c o s t s  and f u e l  consumption. it w i l l  a l s o  
e l i m i n a t e  p o t e n t i a l  s a f e t y  hazards .  

T h i s  p r o j e c t  is t h e  f i n a l  increment of work f o r  r e p l a c i n g  an underground HTHW system w i t h  an above ground 
sys tem.  The rate of d e t e r i o r a t i o n  on t h i s  l a s t  por t ion  of t he  below ground system has a c c e l e r a t e d  t o  t he  po in t  
where dur ing a recen t  three-month per iod it was necessary  t o  make emergency replacement of one 8- inch and two 
6- inch expansion j o i n t s  and r e p a i r  a hole  i n  a corroded 6- inch feeder  t o  t h e  Opera t ions  and Checkout Building.  
Because of t he  extremely adverse  c o n d i t i o n  of t he  e x i s t i n g  underground system t h e r e  is a s t r o n g  p r o b a b i l i t y  
of i n c r e a s i n g l y  f requen t  fa i lures  w i t h  t h e  consequent l o s s  of c o n t r o l l e d  environment i n  t h e  c r i t i c a l  S h u t t l e  
a c t i v i t y  areas i n  the Supply, Shipping and Receiving Bui ld ing,  t h e  F l i g h t  C r e w  Support Bu i ld ing ,  and e s p e c i a l l y  
i n  t h e  Opera t ions  and Checkout Bui ld ing.  In  t h i s  f a c i l i t y ,  envi ronmenta l ly  s e n s i t i v e  Spacelab f l i g h t  hardware 
is l o c a t e d ,  and temperature and humidity c r i t i c a l  payloads are t o  be t e s t e d  and checked o u t .  The p resen t  
system provides  no means of suppor t ing  the  b u i l d i n g s  w i t h  h igh temperature  hot  water i n  t h e  case of a f a i l u r e .  
A minimum of 24 hours is requ i red  t o  cool  down the  system t o  accomplish repairs and b r ing  it up t o  opera t ing  
temperature  aga in .  

On s e v e r a l  occas ions ,  because of t h i s  advancing d e t e r i o r a t i o n ,  s e c t i o n s  of t h e  system have l i t e r a l l y  
d i s i n t e g r a t e d  ( u s u a l l y  a t  t h e  expansion j o i n t s ) ,  throwing o f f  t h e  heavy s t e e l  t r ench  covers  and spraying a j e t  
of s c a l d i n g  water i n  a h e a v i l y  used automobile parking a r e a .  

The n e t  energy l o s s  r e s u l t i n g  from t h e  wet, d e t e r i o r a t e d  i n s u l a t i o n  is estimated t o  average  1 ,190,000 BTU 

Records i n d i c a t e  t h a t  t h e  maintenance c o s t  ( l a b o r  and materials) f o r  
p e r  hour ,  r e s u l t i n g  in a waste of approximately 55,000 g a l l o n s  (206,000 l i ters)  of f u e l  o i l  a year a t  a c o s t  
i n  c u r r e n t  d o l l a r s  of $25,000 a year .  
keeping t h i s  por t ion  of t he  system o p e r a t i o n a l  is approximately $10,000 a year. 

ZMPACT OF DELAY: 

Delay of t h i s  p r o j e c t  increases t h e  r i s k  of impacting t h e  test  c o n t r o l  and checkout of Spacelab and h o r i z o n t a l  
processed payloads which are dependent on p r e c i s e  temperature and humidity. The p o t e n t i a l  hazard t o  personnel  
and equipment i n  the  parking area w i l l  cont inue .  High maintenance c o s t s  w i l l  cont inue  as repairs  t o  t h e  below 
ground system i n c r e a s e  and approximately 55,000 g a l l o n s  of f u e l  o i l  w i l l  be wasted dur ing each year of de lay .  
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CT DESCRIPTION: 

T h i s  p r o j e c t  w i l l  r ep l ace  approximately 3,000 l i n e a r  feet  of 8- inch diameter pipe and 2,000 l i n e a r  feet  of 
6- inch diameter pipe and appurtenances l oca t ed  i n  a conc re t e  t r ench .  T h i s  is the  f i n a l  p o r t i o n  of  t he  h i g h  
tempera ture  hot water d i s t r i b u t i o n  system which is being rep laced  incrementa l ly .  Approximately 3,100 l i n e a r  
feet  of 8-inch diameter pipe and 2,300 l i n e a r  feet of 6- inch pipe w i l l  be l oca t ed  above ground i n  a grassed  
u t i l i t y  i s l a n d .  The new pipe w i l l  have t he  same capac i ty  as t h e  e x i s t i n g  pipe and w i l l  be covered w i t h  a 4- 
inch  (10.2 cen t ime te r )  c e l l u l a r  glass i n s u l a t i o n  and wrapped w i t h  u l t r a v i o l e t  r e s i s t a n t  po lyvinyl  c h l o r i d e  
j a c k e t i n g .  

The c o n s t r u c t i o n  of the  new system w i l l  take p lace  without  i n t e r f e r i n g  w i t h  t he  use of t he  p re sen t  system. 
The outage  for the  f i n a l  t i e - i n  of t h e  new system w i l l  be scheduled t o  avoid i n t e r r u p t i o n  of e s s e n t i a l  ope ra t ions .  
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This  c o s t  estimate is based on a Pre l iminary  Engineering Report and related s t u d i e s .  

Unit of Unit 
Measure U a n t  i t v  !&& 

A c a m  1 t ion ......................................... --- --- --- . . .  

G o n s t r u c t i o n  ............................................. -- - --- --- 
Si tework. . . . .  .......................................... LS --- --- 
Pipe  and f i t t i n g s  LF 5400 30.43 
Valves................................................. EA 53 138.72 
Pre-fab pipe- in-conduit LF 415 177.30 
P i p e  i n s u l a t i o n  and jacket ............................. LF 5400 28.31 
P i p e  suppor t s ,  etc..................................... LS e-- --- 

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

................................................ -- - --- --- 
U l r .  (no t  feasible) .  .......................... -- - --- --- 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

760.000 

26 , 000 
164,000 

8 , 000 
74 , 000 

153 , 000 
335,000 

Figure 1 - Location Plan 
Figure 2 - Si t e  Plan  
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OTHER EQUIPMENT SUMMARY: 

There is no o the r  equipment r equ i r ed  t o  be used with t h i s  f a c i l i t y  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING R EQUIRE D TO COMPLE TE THIS PROJ ECT : 

There is no f u t u r e  funding r equ i r ed  f o r  t h i s  f a c i l i t y  p r o j e c t .  
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1981 ESTIMATES 

REHABILITATION OF HIGH TEMPERATURE HOT WATER, ZONE 2, INDUSTRIAL AREA 
SITE PLAN 

FlGUFE 2 

KENNEDY SPACE CENTER 
HEADQUARTERS 

\ TOCCAFS I) 
* <  
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LANGLEY 
RESEARCH CENTER 



N A T l U N A L  AMONAUTICS AND SPACE ADMINISTRATION 

CON ST H U CT 10N OF FAC I L I T  1 ES 

FlSCAL YEAR 1981 ESTIMATES 

SUMMARY 

LANGLEY RESEAHCH CENTER 

Amount Pane No. 

ce of A e r w i c s  a n d D a c e  Technolony; 

Modi f i ca t ions  f o r  Avionics I n t e g r a t i o n  Research Laboratory (1220) ......... 5,756,000 CF 4-1 

CF 4-8 Modi f i ca t ions  t o  Aircraft Landing Dynamics F a c i l i t y  (1257) ................ 15,000,000 

R e h a b i l i t a t i o n  and Modif ica t ion  of Gas Dynamics Laboratory (1247) ......... 2,000,000 CF 4-17 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~ . . . . . . . . . . . . . . . . . . .  22.756. 000 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

Moo1FICATK)NS K)R AVlONKS INTEGRATION RESEARCH LABORATORY, BUILDING 1220 

FIGURE 1 
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CONSYHUCTION OF FACILlTlES 

FlSCAL YaAH 1Ybl ESTlMATG 

f o r  Avionics  l n t w a t i o n  Research Laboratorv.  Bu i l d i n n  I220 - -- ~- 

n l e v  R e s w c h  Center  

$5.75 I . .  PROJECT TlTLE : 

INSTALLATlOh: __--1_ ~. - -_  " -* 

FY 1961 CoF ESTIMATE: 6 .OOO -__l_._.----ll 

ON OF PROJLCT 7 .  . iiampton, V i r g i n i a  

1: Office of Aeronautics  and Space Technology 

J'Y 1980 -: The fol lowing p r i o r  yea r s  funding is related t o  t h i s  p r o j e c t :  

Planning 
a n d  D G S A ~  Construc t i o n  Total 

S p e c i f i c  CoF funding ....................................... 570,000 --- 570, OOG 
C a p i t a l i z e d  investment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. N/A 2.629.1 1% 2.629.31 2 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.000 

k o d i f i c a t i o n s  f o r  the  Avionics l n t e g r a t i o n  Research Laboratory (AIRLAB) a t  Langley Research Center ( L a R C )  
w i l l  provide c a p a b i l i t y  t o  conduct a v i o n i c s  i n t e g r a t i o n  r e sea rch  t o  fo rmula t e ,  s t udy ,  and des ign  automated 
a v i o n i c s  systems f o r  f u t u r e  a i rcraf t .  Th i s  research w i l l  be broadly  a p p l i c a b l e  t o  General  Avia t ion ,  
V e r t i c a U S h o r t  Take-Off and Landing ( V / S T O L ) ,  and Conventional Take-Off and Landing (CTOL) a i rcraf t .  The 
f a c i l i t y  w i l l  be used t o  perform research i n  advanced a i rcraf t  c o n t r o l  systems,  av ion ic  data d i s t r i b u t i o n  
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systems,  h i g h l y  re l iable  f a u l t  t o l e r a n t  av ion ic  systems,  s e n s o r s ,  and a c t u a t o r s .  I n  a d d i t i o n ,  i t  w i l l  be used 
t o  s tudy  and eva lua t e  f u l l  systems i n t e g r a t i o n  of' new technology concepts  f o r  cockp i t  d i s p l a y  and f l i g h t  
management. There is no f a c i l i t y  t h a t  can provide t h i s  v i t a l  research c a p a b i l i t y .  

T h i s  f a c i l i t y  is requ i r ed  t o  suppor t  L a H L ' s  ass igned  r o l e s  and miss ions  f o r  a e r o n a u t i c a l  a v i o n i c s  and c o n t r o l  
programs. T h i s  comprenensive s imu la t ion  c a p a b i l i t y  
w i l l  permit r ea l i s t i c  assessment  of new technology i n  a safe ground test  environment,  and encourage t ime ly  
development and use of p o t e n t i a l l y  h igh  b e n e f i t  ( c o s t  and performance) technology i n  f u t u r e  a i rc raf t  des igns .  
The f a c i l i t y  w i l l  be used t o  s tudy  advanced i n t e g r a t e d  a v i o n i c s  systems tnrough t h e  use  of a c t u a l  f l i g h t  
hardware, microprogr,ammed s i m u l a t o r s ,  unique l o g i c  emula tors ,  and a n a l y t i c a l  modeling. A l R L A b  w i l l  provide a 
c a p a b i l i t y ,  which does not exist, f o r  br inging  toge the r  advanced technology a v i o n i c s  and c o n t r o l  e lements  i n t o  
c o n f i g u r a t i o n s  which can be assessed and opt imized.  While complex a v i o n i c  systems are r e a d i l y  conceived a t  
t h i s  time, p r a c t i c a l  development and t e s t i n g  is l i m i t e d .  AlnLAb w i l l  be the c a t a l y s t  and d r i v i n g  i n f l u e n c e  
for assessment  and s a f e t y  assurance  of f a u l t  t o l e r a n t  f u l l y  i n t e g r a t e d  systems. 

A l H L A b  w i l l  s imu la t e  an e n t i r e  aircraf't a v i o n i c s  system. 

P r o j e c t i o n s  of' f u t u r e  a i rcraf t  development po in t  t o  more complex des ign  requirements  d ic t a t ed  by economics, 
n o i s e  c o n t r o l ,  energy e f f i c i e n c y ,  i nc reased  a i r  t r a f f i c  and c o n t r o l ,  s t r i n g e n t  r e l i a b i l i t y ,  m a i n t a i n a b i l i t y ,  
and s a f e t y  f a c t o r s .  These growing des ign  complexi t ies  lead t o  a greater dependency on av ion ic  systems f o r  
safe f l i g h t .  The t r a d i t i o n a l  method of f l i g h t  t e s t i n g  tnese c r i t i c a l  systems is unacceptable because of r i s k s  
t o  aircraft  and crew, as w e l l  as t h e  a i rcraf t  f u e l  consumption and o t h e r  ope ra t ing  c o s t s  r e s u l t i n g  from the  
ext remely  long test  times needed t o  gather performance and r e l i a b i l i t y  data on advanced a v i o n i c s  systems. 

A l t e r n a t e  approaches using e x i s t i n g  f ac i l i t i e s  have been determined margina l ly  s u i t a b l e .  The NASA-Johnson 
Space C e n t e r ' s  S h u t t l e  Avionics I n t e g r a t i o n  Labora tory  (SAiL) f a c i l i t y  is d e d i c a t e d  t o  t he  Space S h u t t l e  and 
would r e q u i r e  ex t ens ive  t echno log ica l  r e c o n f i g u r a t i o n  t o  pursue the  a c t i v i t i e s  proposed f o r  A U L A E .  A i r  Force 
and Navy f a c i l i t i e s  are h e a v i l y  scheduled and dedicated t o  t ac t i ca l  m i l i t a r y  problems inc lud ing  weapon d e l i v e r y  
and ,  t h e r e f o r e ,  involve  t rade- off 's  not  germane t o  t h e  c i v i l  s e c t o r .  None of t h e  above f a c i l i t i e s  are dedicated 
t o  ob ta in ing  basic research data t o  guide development of advanced a v i o n i c s  and c o n t r o l s  s y s t e m s .  

fiesearch r e s u l t s  from A l R L A B  w i l l  be of keen i n t e r e s t  t o  i n d u s t r y ,  t h e  Department of Defense, t h e  Federa l  
Avia t ion  Adminis t ra t ion  and the  engineer ing  community a t  l a rge ,  as w e l l  as NASA. I n d u s t r y  and u n i v e r s i t y  on- 
s i t e  involvement i n  research is basic t o  the  concept of A I R L A B .  The research t h a t  w i l l  be performed i n  A l R L A B  
is requ i r ed  bet'ore t he  f u l l  b e n e f i t s  of advanced a i r c ra f t  des ign  concepts  and f u t u r e  a i r  t r a f f i c  c o n t r o l  systems 
and o p e r a t i o n a l  procedures can be realized.  Advanced technology r e s u l t i n g  from t h e  use of t h i s  l a b o r a t o r y  
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should be developed,  v a l i d a t e d ,  and made a v a i l a b l e  f o r  des igne r s  by t h e  l a t e  1980's. because of t he  lead time 
necessa ry  t o  br ing  t h i s  l a b o r a t o r y  i n t o  ope ra t ion  and t o  accomplish t he  r equ i r ed  r e s e a r c h ,  it  is impera t ive  
t h a t  t h i s  p r o j e c t  be funded i n  FY 19bl. 

T h i s  f a c i l i t y  is needed t o  suppor t  development and eva lua t ion  of advanced a v i o n i c s  and c o n t r o l s  technology.  
'iiiis technology is necessary  f o r  complementary research i n  areas such as crew-system i n t e g r a t i o n  and advanced 
a i r c ra f t  c o n t r o l  concepts .  Nithout  t h i s  f a c i l i t y ,  research a n a l y s i s  of' advanced exper imenta l  av ion ic  and 
c o n t r o l  components cannot be e f f e c t i v e l y  accomplished i n  a comprehensive, f u l l y  i n t e g r a t e d ,  e f f i c i e n t  mclnner. 

'l'he A l H L A b  w i l l  be a s i n g l e  s t o r y  s t r u c t u r e  l oca t ed  wi th in  an e x i s t i n g  high-bay area i n  t h e  S imula t ion  
Research F a c i l i t y ,  Building 1220 (F igu re s  1 and 2 ) .  The proposed mod i f i ca t ions  i nc lude  c o n s t r u c t i o n  of  gypsum 
board walls ,  a c e i l i n g ,  a raised removable-type computer room f l o o r ,  and i n s t a l l a t i o n  of a i r- cond i t i on ing .  
E x i s t i n g  primary e lec t r ica l  s e r v i c e  is adequate f o r  supplying the  needed power f o r  t he  new power d i s t r i b u t i o n  
p a n e l s  t o  DC i r i s b a l l e d  wi th in  A l H L A B .  The equipment suppor t ing  the  advanced av ion ic s  i n t e g r a t i o n  and i n t e r f a c i n g  
research a c t i v i L i e s  w i l l  be d iv ided  i n t o  e leven  work areas wi th in  t he  A l R L A B  f a c i l i t y .  Nine of t h e  e leven  
work areas are equipped w i t h  a minicomputer,  d i s k  mass-memory, a c o n t r o l  console w i t h  keyboard and cathode r a y  
tube  (CH'I') d i s p l a y ,  a p r i n t e r - p l o t t e r ,  exper imenta l  c o n t r o l  and g raph ic s  d i s p l a y  u n i t ,  ana log  data record ing  
equipment,  and a labora tory- to- exper imenta l  systems i n t e r f a c e  rack.  Each of the  n ine  areas ( " s t a t i o n s " )  w i l l  
have the c a p a b i l i t y  ( t h rough  so f tware )  t o  not on ly  s imu la t e  comple te ly ,  or i n  p a r t ,  an a p p r o p r i a t e  research 
f 'unct ion , out  a l s o  t o  c o n t r o l  experiments  ( f a u l t  i n s e r t i o n s ,  performance monitor ing,  e tc .  ) and r e t r i e v e ,  reduce ,  
and d i s p l a y  engineer ing  data. One of t he  two remaining work areas w i l l  f unc t ion  as a research coord ina t ion  
c o n t r o l ,  and data a c q u i s i t i o n  c e n t e r  f o r  conduct ing advanced a v i o n i c s  systems i n t e g r a t i o n  and i n t e r f a c i n g  
exper iments ,  and a lso  as the  i n t e r f ' a ce  t o  e x t e r n a l  systems such as those  a t  t h e  L a R C  Data Reduction Center .  
T h i s  equipment i nc ludes :  a d i g i t a l  data l i n k  i n t e r f a c e  t o  t h e  Data Reduction Center ,  a minicomputer w i t h  d i s k  
mass- storage,  a highspeed p r i n t e r - p l o t t e r ,  ana log  data r e c o r d e r s ,  magnetic t ape  r e c o r d e r s ,  and a tes t  c o n t r o l  
and d i s p l a y  console .  The remaining work area, the  Dig i t a l  Avionics Design and R e l i a b i l i t y  Analyzer,  w i l l  be  
a computer and system d i a g n o s t i c  emulator c o n s i s t i n g  of a computer,  d i s k  and t ape  mass- storage,  computer c o n t r o l  
and d i s p l a y  equipment,  and emulat ion experiment c o n t r o l l e r s  and g raph ic s  d i s p l a y  consoles .  
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- 0  . , -? PHOJr;CT COST ES? I M A T ~ .  

?ne  p r o j e c t  c o s t  estimate is based on a completed Pre l iminary  Engineering Report.  

Unit  of Unit 
keas u r  e Q u a n t i  t v  m 

. . .  Land A c a u i s i t i o n  ......................................... -- - --- --- 
Const r  u c t i o n  ............................................. -- - --- --- 

Archi tectural /s t ructural . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF ‘7,600 57.50 
kechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF 7,600 22.50 
Electr ical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF 7,600 28.30 

--- --- --- . .  ................................................ 
Research support  s ta t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EA 9 342,000 
Research coord ina t ion ,  c o n t r o l  
and data a c q u i s i t i o n  c e n t e r  ........................... LS 
Digital  av ion ic s  des ign  and 
r e l i a b i l i t y  ana iyzer  ................................... LS 

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

l o u t  She1 t e r  ( n o t  f eas ib le )  ........................... -- - --- --- 
Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

623.000 

437,000 
171,000 
215,000 

4 .Y?? .OOO 

3,076,000 

647,000 

1,208,000 

Figure  1 - Location Plan  
F igu re  2 - S i t e  P lan  
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PMENT SUPMHY: _ I *  

No a d d i t i o n a l  equipment is requ i r ed .  

G R E W I R E D  TO C OMPLETE THIS  PROJECT: j = i C o F F S T l M A T h D  k U A D I N  > _ I  

No f u t u r e  funding is r equ i r ed  t o  complete t h i s  p r o j e c t .  
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

MIDIWATloNS TO AIRCRAFT LANDING DYNAMICS FACILITY BUILDING 1257 
LOCATION PLAN 
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COh STi3 LJ CT 1Ob OF FAC I L  I T  I1sS 

INSTALLATION: ev  Hesearch Center _______-- - 

FY 1981 CoF ESTlMATE: $15.000.000 
1 - 

FlSCAL YEAH 1961 ESTIMATES 

. .  1 PROJECT Ti'l'LE: ons  t o  A-raft I , a w v n a m i c s  F a c u t v  (1257) 

LOCATlON OF PRDJECT: Hampton, V i r g i n i a  

RRS OhFlCE;: Office of Aeronautics  and Space Technology - 7  

FY 1960 AND P m  Y E W  FU-: The fo l lowing  p r i o r  yea r s  funding is r e l a t e d  t o  t h i s  p r o j e c t :  

Total 
Planning  

S p e c i f i c  CoF funding ....................................... 1,440,000 --- 1,440,000 
C a p i t a l i z e d  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 5.401 3 0 5  5.401 .?02 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .  440.000 4.841 ~ 0 5  

PU&POSR AD SCOPF,: 

The purpose of t h i s  p r o j e c t  is t o  i n c r e a s e  t h e  test  speed c a p a b i l i t y  of t h e  Aircraft Landing Dynamics F a c i l i t y ,  
l o c a t e d  at  t h e  Langley Research Center (LaHC) ,  from 110 t o  220 kno t s  t o  provide a f a c i l i t y  capable  of meeting 
c u r r e n t  and a n t i c i p a t e d  needs f o r  aircraft landing  gear research. Th i s  r e sea rch  p e r t a i n s  t o  t h e  s o l u t i o n  of  
c u r r e n t  o p e r a t i o n a l  and s a f e t y  problems a s s o c i a t e d  with landing  gear systems of e x i s t i n g  a i r c ra f t ,  as well  as 
t h e  development of technology f o r  f u t u r e  aircraft  and space v e h i c l e s .  The carriage propuls ion  system w i l l  be 
modified to provide t h e  increased  t h r u s t  necessary  t o  achieve  t h e  h ighe r  test  speed c a p a b i l i t y ;  t h e  p re sen t  
tes t  t r a c k  w i l l  be extended approximately 600 fee t  ( I83  meters) t o  i n c r e a s e  t h e  l eng th  of  t h e  tes t  s e c t i o n ;  
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and an improved, higher  capac i ty  carriage a r r e s t i n g  system w i l l  be i n s t a l l e d  downstream of t h e  lengthened tes t  
s e c t i o n .  Also included is a new test  carriage tha t  w i l l  wi ths tand  t h e  increased  c a t a p u l t  and a r r e s tmen t  l oads  
and whicn w i l l  f e a t u r e  an open bay area t o  accommodate larger landing  gear t e s t  specimens. S e r v i c e  and s t o r a g e  
space f o r  the  new carriage and the  e x i s t i n g  carriages w i l l  a l s o  be provided. 

The modified f a c i l i t y  w i l l  s imu la t e  landing  speeds of e x i s t i n g  and proposed a i r c ra f t  as well as exp lo re  
ground o p e r a t i o n s  problems. It w i l l  a l so  provide c a p a b i l i t y  f o r  t e s t i n g  the newer mu l t iyhee l  landing  gear. 
khen modified t he  f a c i l i t y  w i l l  d u p l i c a t e  a c t u a l  f l i g h t  c o n d i t i o n s  ( l o a d s  and speeds)  f o r  i d e n t i f y i n g  causes  
of  landing  gear failures.  T h i s  s i g n i f i c a n t l y  improved test  c a p a b i l i t y  w i l l  lead t o  implementation of c o r r e c t i v e  
a c t i o n s  f o r  prevent ing  f a i l u r e s  tha t  could cause l o s s  of l i v e s  and mul t imi l l i on  d o l l a r  a i rcraf t .  

PROJECT: 

Most research on runway grooving,  braking and s t e e r i n g  performance, s l u s h  drag and t i r e  hydroplaning has 
been accomplished at the  NASA Langley Aircraft Landing Dynamics F a c i l i t y .  The need f o r  cont inued  research is 
exemplif ied by t he  25 l and ing  gear related a c c i d e n t s  experienced by commercial a i r l i n e s  i n  1978. Three of  
these involved f a t a l i t i e s  and a l l  r e s u l t e d  i n  s i g n i f i c a n t  proper ty  damage. During the  pas t  two y e a r s ,  n e a r l y  
300 t e s t  runs  were conducted a t  t he  Aircraft Landing Dynamics F a c i l i t y .  These tests  inc luded  braking t e s t s  
on blown t i res  and s imu la t ion  of the  c a t a s t r o p h i c  DC-10 acc iden t  a t  Los Angeles t o  suppor t  t h e  Nat iona l  S a f e t y  
Transpor t a t ion  Board (NSTB) i n v e s t i g a t i o n s .  However, t h e  s imu la t ions  were l i m i t e d  by t h e  speed c a p a b i l i t i e s  
of  t h e  e x i s t i n g  f a c i l i t y .  Also tested dur ing  t h i s  per iod were s e v e r a l  a n t i s k i d  braking systems f o r  s l i p p e r y  
runways, a new "air cushion" landing  gear concept ,  and t he  shimmy character is t ics  of t h e  Space S h u t t l e  nose 
gear. Tests are a lso  scheduled f o r  e a r l y  1980 t o  i n v e s t i g a t e  F-4 and F-15 landing  gear and runway i n t e r a c t i o n  
problems. 

Another major concern t o  a i r l i n e s  and aircraft  manufacturers  is the  h i g h  maintenance c o s t s  f o r  landing  gear, 
brakes  and t i r es .  T h i s  f a c i l i t y  w i l l  provide t h e  c a p a b i l i t y  t o  ana lyze  stresses f o r  opt imiz ing  des ign  and 
performance and t o  achieve  reduced ope ra t ion  and maintenance c o s t s .  

The p re sen t  Landing Dynamics F a c i l i t y  became o p e r a t i o n a l  i n  1956. A t  t h a t  time, 100 knot  landing  speeds  
were s tandard  f o r  p r o p e l l e r  d r iven  a i rcraf t .  After the f a c i l i t y  became o p e r a t i o n a l ,  j e t  a i rcraf t  development 
pushed landing  speeds up t o  120 t o  160 kno t s .  Current  a i r c ra f t  ope ra t ing  speeds have inc reased  t o  160 kno t s  
a t  touchdown and n e a r l y  200 kno t s  a t  t ake- of f ,  n e c e s s i t a t i n g  the  development of improved t i r es ,  braking  systems,  
and landing  gear shock abso rbe r s .  Aircraft have grown i n  s i z e  such t h a t  multiwheel landing  gear systems are 
r equ i r ed  t o  reduce s u r f a c e  bear ing  p re s su re  l e v e l s  t o  w i th in  the  load  bear ing  c a p a c i t i e s  of t h e  e x i s t i n g  
runways. Such landing  gear p re sen t  many des ign  and performance problems which have not  been adequate ly  
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researched.  In  a d d i t i o n ,  t i re- runway i n t e r f a c e  c h a r a c t e r i s t i c s  r e q u i r e  b e t t e r  d e f i n i t i o n ,  e s p e c i a l l y  those  
a f f e c t e d  by water, snow, o r  ice.  Research t e s t i n g  i n  t he  upgraded f a c i l i t y  is e s s e n t i a l  t o  improve such 
d i s t r i b u t e d  load landing systems f o r  a ircraft  of t he  f u t u r e .  

A major area of emphasis f o r  commercial t r a n s p o r t  development is all-weather landing systems and a means f o r  
metering and spacing a i rcraf t  t o  i n c r e a s e  runway u t i l i t y ,  e s p e c i a l l y  dur ing inclement weather. A p a r t  of t h i s  
research inc ludes  t he  e x p l o r a t i o n  of h igh speed t u r n o f f s  and taxiway maneuvering. Such high speed ground 
o p e r a t i o n s  are necessary  t o  avoid simply moving the  conges t ion  from the  f i n a l  g l i d e  path  t o  t h e  runway. The 
Terminal ly  Configured Vehicle (TCV)  w i l l  be sub jec ted  t o  f l i g h t  and l and ing  experiments which must be accompanied 
by c o n t r o l l e d  high speed tes ts  i n  t h i s  f a c i l i t y .  Data from such t e s t i n g  w i l l  a l s o  provide eng inee r ing  cr i ter ia  
f o r  landing dynamics s imula to r s .  These complementary research a c t i v i t i e s  should be conducted concur ren t ly  t o  
r e a l i z e  the  maximum b e n e f i t s  of f u l l y  i n t e g r a t e d  resea rch .  

C a p a b i l i t y  does not  e x i s t  f o r  conducting full- scale tests on landing gear  sys tems f o r  f u t u r e  space v e h i c l e s  
r e t u r n i n g  from o r b i t .  Normal Space S h u t t l e  landing speeds are expected t o  be i n  t he  160 t o  200 knot  range.  
Pad-abort landing speeds may approach 220 kno t s .  With the inc reased  c a p a b i l i t y  provided by t h i s  f a c i l i t y ,  
ground tests on f l i g h t  hardware can be conducted under a c t u a l  f l i g h t  o p e r a t i n g  c o n d i t i o n s  w i t h  no r i s k  t o  
personnel  o r  t he  space v e h i c l e s .  Unconventional landing gear  concep t s ,  such as t h e  s k i d s  used on t h e  X-15, 
are promising cand ida tes  f o r  f u t u r e  space v e h i c l e  a p p l i c a t i o n s  and can be developed us ing t h i s  f a c i l i t y .  

T h i s  p r o j e c t  m u s t  be accomplished now t o  provide increased c a p a b i l i t y  f o r  developing technology requ i red  f o r  
upgrading and modifying landing gear systems on e x i s t i n g  c i v i l  and m i l i t a r y  a i r c r a f t .  The e x i s t i n g  f a c i l i t y ,  
w i t h  its c u r r e n t  test  l i m i t a t i o n  of 110 k n o t s ,  can only  exp lo re  about 60 pe rcen t  of t he  s a f e t y  and o p e r a t i n g  
problems of c u r r e n t  and proposed a i rcraf t .  No c a p a b i l i t y  e x i s t s  f o r  t e s t i n g  high speed c o n d i t i o n s  which 
c u r r e n t l y  p resen t  very complex engineer ing des ign problems. Without c a p a b i l i t y  f o r  f u l l - s c a l e  t e s t i n g  of 
f u t u r e  landing gear systems under simulated take- off  and landing c o n d i t i o n s ,  advancements i n  l and ing  system 
technology w i l l  be l i m i t e d .  For example, s a f e  opera t ion  i n  all-weather environments,  which appears  ach ievab le  
from t h e  s t andpo in t  of approach and landing systems and a v i o n i c s  and c o n t r o l s ,  demands h igh  speed o p e r a t i n g  
capabi l i t i es  f o r  landing gear systems. Along w i t h  s a f e t y  c o n s i d e r a t i o n s ,  economic f a c t o r s  impor tant  t o  e f f i c i e n t  
o p e r a t i o n s  are served by improvements i n  landing gear systems. A d d i t i o n a l l y ,  f u t u r e  space v e h i c l e  landing 
gea r  des ign and development m u s t  i nc lude  f u l l - s c a l e  tes ts  be fo re  a c t u a l  opera t ions  i n  o rde r  t o  reduce r i s k s  
t o  crews and v e h i c l e s .  
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The fo l lowing f a c i l i t y  modi f i ca t ions  w i l l  be made: ( 1 )  necessa ry  s i t e  development; ( 2 )  extend t h e  p resen t  
track by approximate ly  600 fee t  (183 meters); ( 3 )  c o n s t r u c t  a carriage s e r v i c e  bu i ld ing  a t  t h e  rear of e x i s t i n g  
Bui ld ing 1262 (Office B u i l d i n g ) ,  and r e l o c a t e  Building 1261 (Track Shop) and Bui ld ing 1261-B (Tire  S to rage  
Bui ld ing)  now l o c a t e d  at  t he  end of t h e  e x i s t i n g  track; ( 4 )  c o n s t r u c t  a high speed, open bay tes t  c a r r i a g e ;  
(5 )  i n c r e a s e  the  t h r u s t  c a p a b i l i t y  of t h e  carriage propuls ion system; ( 6 )  i n s t a l l  an improved h igher  c a p a c i t y  
carriage a r res tmen t  system; and,  ( 7 )  make minor modi f i ca t ions  t o  the  suppor t  systems. 

The perimeter road w i l l  be extended approximately 600 fee t  (183 meters) and t h e  tow pa th  w i l l  be extended 
approximate ly  600 feet  (183 meters); u t i l i t i e s  r e l o c a t e d ;  s u r f a c e  d ra inage  re rou ted ;  an  e a r t h e n  berm provided 
f o r  p r o t e c t i o n  of neighboring f ac i l i t i e s ;  and e l e c t r i c  power provided. 

The c u r r e n t  track is 2,200 fee t  (671 meters) long and c o n s i s t s  of a 400-foot (122-meter) c a r r i a g e  a c c e l e r a t i o n  
s e c t i o n ,  a 1,200- foot (367-meter) tes t  s e c t i o n ,  and a 600-foot (183-meter) c a r r i a g e  a r res tmen t  s e c t i o n .  The 
p r e s e n t  track w i l l  be extended by approximate ly  600 f e e t  (183 meters) t o  provide an 1,8OO-f00t (549-meter) 
t e s t  s e c t i o n .  

Carrbae S e r v i c e  B ~ Q .  T r a u  S h O D .  and Tire S t o r a g e  Bu- . .  . .  

A 14,OOD-square f o o t  (1,338-square meter)  Carr iage  S e r v i c e  Bui ld ing w i l l  be cons t ruc ted  as an a d d i t i o n  t o  
Bui ld ing 1262 t o  s t o r e  and s e r v i c e  a l l  carriages, and t o  a l s o  provide an a r e a  f o r  f a b r i c a t i n g  the  new high 
speed carriage. The dimensions of t h i s  bu i ld ing  w i l l  be approximately 180 feet  (55 meters) long,  80 feet  (24 
meters) wide,  45 fee t  (14  meters) high.  Bui ld ing 1261 (Track Shop) and Bui ld ing 1261-B (Tire S to rage  Bui ld ing)  
w i l l  be r e l o c a t e d  at the end of t he  new t r a c k  ex tens ion  t o  provide temporary on- track carriage s t o r a g e  and 
test t i re  s t o r a g e .  

h SDeed. O D w e s t  Carria- 

A new tes t  carriage designed f o r  f o r c e s  t o  accelerate it t o  220 k n o t s  w i l l  be cons t ruc ted .  The carriage 
w i l l  f e a t u r e  a large i n t e r n a l  open bay area t o  accommodate bulky l and ing  gear test  specimens. The carriage 
w i l l  be approximately 72 feet  (22 meters) long,  40 feet  (12 meters) wide and 30 feet  ( 9  meters) h igh ,  w i t h  an 
open area approximately 20 fee t  ( 6  meters) wide and 40 fee t  (12 meters) long. A model drop system capable of 
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l oad ing  test  gear t o  50,000 pounds (22,700 ki lograms)  w i l l  be provided. The carriage des ign w i l l  be of t h e  
same genera l  character as t h e  e x i s t i n g  landing gear  test c a r r i a g e ,  and w i l l  be compatible w i t h  t h e  e x i s t i n g  
tes t  f a c i l i t y .  

The p resen t  c a r r i a g e  propuls ion system w i l l  be replaced w i t h  a new, l a r g e r  L-shaped p ressure  v e s s e l ,  quick  
opening valve  and e x i t  nozzle  system f o r  r a p i d l y  e j e c t i n g  high p r e s s u r e  water a t  inc reased  t h r u s t  l e v e l s .  The 
foundat ion f o r  t he  p resen t  L-shaped v e s s e l  w i l l  be modified t o  accommodate t h e  h igher  t h r u s t  l o a d s  of t h e  new 
sys tem.  These modi f i ca t ions  w i l l  produce s u f f i c i e n t  t h r u s t  t o  accelerate an 85,000 pound (38,590 ki logram) 
carriage t o  220 kno t s .  

The new a r r e s t i n g  sys tem,  i n s t a l l e d  along the  lengthened tes t  s e c t i o n ,  w i l l  be capable of absorbing more 
energy and of accommodating higher  engagement speeds than the  p resen t  system. However, t h e  p resen t  system 
w i l l  remain o p e r a t i o n a l  t o  permit t e s t i n g  while the t r a c k  is being extended,  and t o  arrest t h e  c a r r i a g e s  dur ing 
low speed tests and f o r  high speed hydrodynamic tes ts  which employ t h e  water tank t h a t  p a r a l l e l s  t h e  track. 

Modif ica t ions  t o  t h e  suppor t  systems w i l l  i nc lude  update of t h e  c a t a p u l t  c o n t r o l  system; overhau l  of the  
v a l v e s  t o  t he  a i r  s t o r a g e  t anks ;  update of the  hydrau l i c  c o n t r o l s  f o r  t h e  quick opening va lve ;  modi f i ca t ion  
of  t he  l i q u i d  n i t rogen  t ank ,  pump and conver te r ;  and ,  repair and ex tens ion  of t he  e x i s t i n g  runway t e s t  s u r f a c e .  
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This  p r o j e c t  c o s t  estimate is based on a Pre l iminary  Engineering Report .  

......................................... -- - --- --- 
............................................. --- --- --- 

....................................... --- --- S i t e  development LS 
Track extens ion. . . . . . . . . . . .  LS --- --- 
Carriage s e r v i c e  b u i l d i n g ,  track shop, and t i r e  
s t o r a g e  bu i ld ing  LS 

............................ 
....................................... --- --- 

................................................ --- --- --- 
High speed,  open bay c a r r i a g e  .......................... EA 
Car r i age  propuls ion system... . . .  ....................... EA 
Car r i age  a r r e s t i n g  sys tem .............................. EA 
Modi f i ca t ions  t o  suppor t  sys tems  ....................... EA 

--- --- --- (no t  feasible) ........................... 
Total . . . . . . . . . . . . . . . . . . . . . . . . . .  ....................................................... 

5.57o.090 
1 , 050,000 
2 , 460,000 

2,060,000 

9,430,000 

2,180,000 

1,910,000 
5,170,000 

170,000 

15.000.000 

Figure  1 - Location Plan  
F igure  2 - Plan V i e w  
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

REHABILITATION AND MODIFICATION OF GAS DYNAMICS LABORATORY, BUILMNG 1247 
LOCATION PLAN 

I, .. 

FIGURE 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR I981 ESTIMATES 

PROJECT TITLE : of  Gas Dvniuucs Labora torv  (1747) 

ch Center 

FY 1981 CoF ESTIMATE: $2.000 -000 

LOCATION OF PROJECT: Hampton, Vi rg in ia  

OFFICE: Office of Aeronautics and Space Technology/Of f i c e  of t h e  Comptrol ler ,  Fac i l i t ies  
Div i s ion  

fY 1980 AND P W R  Y m  FU-: The fo l lowing p r i o r  years funding is r e l a t e d  t o  t h i s  p r o j e c t :  

Planning 
Desm Cons t ruc t ion  Total 

S p e c i f i c  CoF funding ....................................... 5 1 2,948 3,600,000 4,112,948 
C a p i t a l i z e d  investment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / q  18.212.850 38.312.850 

Total.................................................... 512.948 22.145 .m 
OSE SCOPE: 

This  p r o j e c t  provides  f o r  t h e  second and f i n a l  phase of two phases of r e h a b i l i t a t i o n  and modi f i ca t ion  of 
o f f i c e s ,  l a b o r a t o r i e s  and suppor t  equipment i n  t h e  Gas Dynamics Labora tory  (Figure 1 )  a t  t h e  Langley Research 
Center  (LaRC) . The work is p r i n c i p a l l y  l o c a t e d  i n  Bui ld ing 12478 (High-speed Aerodynamics Div i s ion  Labora tory  
o f f i c e s ) ,  1247B (Scramjet  Test F a c i l i t y ) ,  12473 (Compressor Bu i ld ing) ,  and 1247H (High Reynolds Number Helium 
Tunnel Complex (Figure 2 ) .  Building 1247D (Hypersonic Blowdown Tunnels) is being r e h a b i l i t a t e d  and modified 
by t h e  FY 1980, Phase I p r o j e c t .  This  p r o j e c t  inc ludes  overhaul ing,  upgrading and modernizing as necessa ry  
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t o  meet s a f e t y ,  energy,  and performance requirements related t o  wind tunne l  c o n t r o l ,  wind tunne l  f low,  data 
a c q u i s i t i o n ,  and no i se  abatement. Research i n  t h i s  f a c i l i t y  complex suppor t s  many high p r i o r i t y  NASA r e s e a r c h  
programs such as laminar f low c o n t r o l ,  t u r b u l e n t  drag r e d u c t i o n ,  advanced supersonic t r a n s p o r t s ,  son ic  boom 
a l l e v i a t i o n ,  advanced space t r a n s p o r t a t i o n  s y s t e m s  (follow-on S h u t t l e ) ,  a i r b r e a t h i n g  launch v e h i c l e s ,  p l a n e t a r y  
e n t r y  probes ,  c i v i l  a r d  m i l i t a r y  hypersonic a i r c r a f t ,  and hypersonic missiles. 

PROJECT: 

The Gas Dynamics Laboratory is a 28-year-old f a c i l i t y  composed of s e v e r a l  types  of wind t u n n e l s  and tes t  
appara tus .  N e w  t u n n e l s  and f a c i l i t y  equipment have been added over t h e  yea r s  i n  response t o  changes i n  research 
emphasis. However, none of t he  o l d e r  equipment has either been r e h a b i l i t a t e d  o r  r ece ived  a major overhaul .  
T h i s  r e h a b i l i t a t i o n  p r o j e c t  completes t he  work i n i t i a t e d  w i t h  t h e  Phase I FY 1980 p r o j e c t  on overhau l ,  upgrading,  
and modernizing which is necessa ry  t o  a s s u r e  f u t u r e  o p e r a t i o n s  meeting s a f e t y ,  energy,  and performance 
requirements .  

The Building 1247 complex is c r i t i c a l  t o  research t e s t i n g  from subsonic  through hypersonic speeds.  Its 
t e s t i n g  c a p a b i l i t i e s  are p a r t i c u l a r l y  important  i n  t he  Mach 3 t o  8 speed range i n  which t h e  nex t  genera t ion  
of  advanced superson ic  t r a n s p o r t s ,  hypersonic aircraft  and missiles w i l l  f l y .  T h i s  l a b o r a t o r y  of s e v e r a l  small 
wind t u n n e l s  can test inexpens ive ,  r e a d i l y  i n s t a l l e d  and e a s i l y  modified models over a wide range of Mach 
numbers. Each of t he  f a c i l i t i e s  has at  l e a s t  one s p e c i a l  exper imenta l  feature t h a t  makes i ts  t e s t i n g  c a p a b i l i t y  
unique.  Examples of such s p e c i a l  f e a t u r e s  are h i g h  speed model i n j e c t i o n  mechanisms, l a se r- dopp le r  ve locimeter  
sys tems,  Raman r a d i a t i o n  i n s t r u m e n t a t i o n ,  e l e c t r o n  beam flow v i s u a l i z a t i o n ,  varying Reynolds Numbers, and 
v a r i o u s  f low media inc lud ing  a i r ,  n i t r o g e n ,  and helium. 

I n t e r c o n n e c t i n g  the  vacuum sys tems  of t he  east and west wings of t he  Gas Dynamics Labora tory  by t h i s  p r o j e c t  
w i l l  provide approximately 500 pe rcen t  more run time f o r  f i v e  d i f f e r e n t  f a c i l i t i e s  i n  Bui ld ing 1247. The 
a d d i t i o n a l  c a p a c i t y  w i l l  r e s u l t  i n  a c o s t  sav ings  of n e a r l y  $48,000 per  year and a payback of j u s t  over s i x  
y e a r s .  This is based on a $475 energy sav ings  pe r  test  run r e s u l t i n g  from less energy being used t o  pump down 
t h e  connected vacuum sys tems  than is used t o  pump up the  gas  s t o r a g e  system which o p e r a t e s  t he  e j e c t o r s .  The 
inc reased  capac i ty  w i l l  pe rmi t  t h e  long run times needed f o r  both p ressure  d i s t r i b u t i o n  and boundary layer 
surveys  f o r  such programs as laminar f low c o n t r o l  and t u r b u l e n t  drag  reduc t ion .  

Many of t he  components of t h i s  f a c i l i t y  have been i n  e x i s t e n c e  s i n c e  1951 and have not  had a major overhaul .  
I f  t h i s  f a c i l i t y  is t o  cont inue  t o  provide re l iable  research and t e s t i n g  capabi l i t i es ,  t h e  necessa ry  
r e h a b i l i t a t i o n  and modif ica t ion  work t o  maintain and improve the  equipment and f a c i l i t y  must be performed now. 
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If t h i s  p r o j e c t  is delayed,  fa i lure of key components of t h i s  f a c i l i t y  w i l l  s e v e r e l y  impact c r i t i c a l  ongoing 
and planned aerodynamic research work. 

PROJECT: 

The bu i ld ing  s t r u c t u r e  and suppor t  equipment are v i r t u a l l y  t h e  same as o r i g i n a l l y  cons t ruc ted  28 y e a r s  ago. 
Continuous use over the  yea r s  has caused s i g n i f i c a n t  bu i ld ing  and equipment d e t e r i o r a t i o n  and ever  i n c r e a s i n g  
maintenance workloads. T h i s  p r o j e c t  addresses the  fo l lowing seven major areas of concern: 

i o n  of B W  124-ZB u d  1247H . .  

These b u i l d i n g s  enc lose  f l o o r  areas of approximately 33,350 square  feet  (3,100 square  meters), occupied by 
n ine  tes t  ce l l s  and a small shop area. Also inc luded are va r ious  c o n t r o l  rooms, l a v a t o r y  f a c i l i t i e s ,  and a 
f u l l  basement. Th i s  s t r u c t u r e  was e r e c t e d  i n  1951, except  f o r  a small a d d i t i o n  (1247H) which was cons t ruc ted  
i n  1962. A new c e n t r a l  a i r- c o n d i t i o n i n g  system is needed t o  cool  l a r g e  q u a n t i t i e s  of e l e c t r o n i c  data g a t h e r i n g  
and s i g n a l  cond i t ion ing  equipment, and e l e c t r o n i c  c o n t r o l  systems. The bu i ld ing  roof and masonry walls w i l l  
r e c e i v e  s u b s t a n t i a l  repair work. Addi t iona l ly ,  new windows w i l l  be i n s t a l l e d ,  plumbing f i x t u r e s  w i l l  be 
replaced as necessa ry ,  and the  f i r e  alarm system w i l l  be upgraded t o  present- day s t andards .  

12474 +Re ha b m w  . .  . .  

Build ing 12478 is a t h r e e- s t o r y  o f f i c e  s t r u c t u r e  cons t ruc ted  i n  1951. Its t o t a l  f l o o r  area is approximately 
17,300 square  f e e t  (1,607 square m e t e r s ) ,  p lus  a f u l l  basement. N e w  a i r- c o n d i t i o n i n g  w i l l  be provided,  us ing  
t h e  same c e n t r a l  sys t em as f o r  Bu i ld ings  1247B, 1247D, and 1247H. The e l e v a t o r  w i l l  be modernized, t h e  f i re  
alarm system w i l l  be upgraded, and f i r e  emergency egress w i l l  be improved by having one-hour rated enc losures  
i n s t a l l e d  on two e x i s t i n g  stairwells.  New l i g h t i n g  f i x t u r e s  and windows w i l l  be i n s t a l l e d .  Offices w i l l  be 
equipped with  suspended c e i l i n g s ,  and wall s u r f a c e s  w i l l  be r ehab i l i t a t ed .  E x t e r i o r  masonry and roof ing  r e p a i r s  
as well as modi f i ca t ions  f o r  access by handicapped persons w i l l  a l s o  be provided. 

- ch V a c m  Duct 

A vacuum duct  w i l l  be i n s t a l l e d  connecting t h e  100-foot (30.4-meter) vacuum sphere  t o  t he  nor th  vacuum system 
(F igure  2 ) .  This  w i l l  c o n s i s t  of approximate ly  100 l i n e a r  feet  (30.4 meters) of 72- inch (183- cent imeter)  duc t  
from t h e  vacuum sphere t o  t he  roof of Building 1247D, where it w i l l  connect t o  an a d d i t i o n a l  100 fee t  (30.4 
meters) of 36-inch (91-cent imeter)  duct  being instal led t o  connec t ,  through an i s o l a t i o n  v a l v e ,  t o  t h e  nor th  
vacuum pumping system. 

CF 4-20 



A steam e j e c t o r  is e s s e n t i a l  t o  t h e  opera t ion  of t h e  Scramjet Test F a c i l i t y  because of t h e  p o s s i b i l i t y  of 
hydrogen de tona t ion  from convent ional  mechanical vacuum pumping sources .  T h i s  e j e c t o r  produces ground l e v e l  
sound i n t e n s i t i e s  i n  excess  of 100 dBA f o r  continuous pe r iods  of up t o  s i x  hours.  A muf f l e r  w i l l  be i n s t a l l e d  
t o  reduce t h i s  no i se  t o  acceptable l e v e l s  f o r  personnel  working o u t s i d e  and wi th in  t h e  a d j a c e n t  o f f i c e  bu i ld ing .  

h 10/20 Tunnel C o n t r o b  

The Mach 10 and Mach 20 legs of t he  High Reynolds Number Hel ium Tunnel are opera ted  by programmable c o n t r o l  
s y s t e m s  which sequence even t s  such as tunne l  f low and model i n j e c t i o n .  Ex i s t ing  e l e c t r o n i c s  are from t h e  
vacuum tube technology era. Work on these c o n t r o l s  inc ludes  i n s t a l l a t i o n  of s o l i d  s t a t e  a m p l i f i e r  modules i n  
a l l  power s u p p l i e s  and c o n t r o l l e r s  t o  provide greater r e l i a b i l i t y ,  less  maintenance, and g e n e r a l l y  improved 
o p e r a t i n g  e f f i c i e n c i e s  and characteristics.  

The 5,000- psi  (3,515,000 Newtons/meter) a i r  s t o r a g e  f i e l d  a t  Bui ld ing 1247E is divided i n t o  four  s e c t i o n s ,  
each having a 6- inch (15- cent imeter)  discharge l i n e  through a u t i l i t y  tunne l  t o  t h e  Gas Dynamics Laboratory.  
The e x i s t i n g  manually opera ted ,  o b s o l e t e  i s o l a t i o n  va lves  are a t  the  Laboratory end of t h e  u t i l i t y  tunne l .  
These va lves  l e a k  and are p h y s i c a l l y  d i f f i c u l t  t o  opera te .  T h i s  is an unsafe cond i t ion  f o r  such h igh  p r e s s u r e  
l i n e s .  The replacement va lves  w i l l  be i n s t a l l e d  a t  t he  s t o r a g e  f i e l d  and w i l l  be motorized f o r  f as t ,  e f f i c i e n t  
and safe opera t ion .  The a d d i t i o n  of these three va lves  w i l l  provide i s o l a t i o n  c a p a b i l i t y  f o r  t h e  whole o r  any 
s e c t i o n  of t h e  b o t t l e  f i e l d  f o r  s a f e t y  and maintenance requirements ,  and w i l l  o f f e r  the  f l e x i b i l i t y  and economies 
of us ing air  a t  d i f f e r e n t  s t o r a g e  pressures as requ i red  f o r  r e sea rch  t e s t i n g .  

There are two sets of v a l v e s ,  three per se t ,  used f o r  s e c t i o n a l i z i n g  the  helium s t o r a g e  tank system from t h e  
During runs ,  a valve  o p e r a t o r  i n  r a d i o  con tac t  wi th  supp ly  l i n e  t o  the 22-Inch (58- cent imeter)  Tunnel system. 

t h e  tunne l  o p e r a t o r s  m u s t  be s t a t i o n e d  o u t s i d e  t h e  bu i ld ing  t o  o p e r a t e  these va lves  manually. These va lves  
w i l l  be replaced by motorized v a l v e s ,  related motor c o n t r o l  c e n t e r s  and necessary  s t r u c t u r a l  suppor ts .  The 
new va lves  w i l l  be remotely opera ted  and monitored from i n s i d e  t h e  bu i ld ing  by tunne l  o p e r a t o r s .  
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This  p r o j e c t  c o s t  estimate is based on a Pre l iminary  Engineering Report .  

Unit of Unit 
Measure Quan t i t v  €Q& 

. . .  Aca- ......................................... --- --- --- 
--- --- --- ............................................. 

R e h a b i l i t a t i o n  (1247B, and 1247H) ...................... SF 33 9350 13.00 
R e h a b i l i t a t i o n  (1247A). ................................ SF 17 300 48.00 

-- - --- --- ................................................ 
--- --- 72- inch vacuum duct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 

Steam e j e c t o r  muffler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Mach 10/20 tunne l  controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Air s t o r a g e  f i e l d  valve  i n s t a l l a t i o n . . . . . . . . . . . . . . . . . . .  LS 
22- inch tunne l  supply  valves. . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 

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

-- - --- --- (not  f e a s i b l e )  ........................... 
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1.260 .OOO 

430,000 
830,000 

300 000 

70 000 

150,000 

100,000 

120,000 

2 .ooo .oo 0 -- 

Figure  1 - Location Plan  
Figure 2 - S i t e  Plan  
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-: 

There is no a d d i t i o n a l  equipment r equ i red  f o r  t h i s  p r o j e c t .  

FUTURE CoF ESTWTED FUNDING TO COMPJ,ETE THIS PROJECT: 

There is no a d d i t i o n a l  funding requ i red  f o r  t h i s  p r o j e c t .  

CF 4-23 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

REHABILITATION AND MODIFICATION OF GAS DYNAMICS LABORATORY, BUILDING 1 247 
SITE PLAN 
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NATIONAL AERONAUTlCS AND SPACE ADMlNlSTRATiON 

CONSTRUCTlON OF FAClLI'TIES 

FlSCAL YEAR 1981 ESTIMATES 

SUMMARY 

LENIS R ESEARCh CENTER 

Amount Page No. 

:: 

Decommissioning of Plum Brook S t a t i o n  Reactor  F a c i l i t y .  ................... 3,000,000 CF 5-1 

i c e  o f  Aeronau t i c s  and SDace Techno lOQV: - .  

M o d i f i c a t i o n s  t o  C e n t r a l  A i r  System, Various Bu i ld ings  .................... 7,655,000 CF 5-10 

R e h a b i l i t a t i o n  of Electrical  Swi tchgea r ,  
Engine hesearch  Bui ld ing b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,700,000 CF 5-21 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............... 12.755.00 0 



PROJECT LOCATION 
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FISCAL YEAR 1981 ESTIMATES 
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LOCATION PLAN 
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CONSTRUCT I O N  OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: 

FY 1981 CoF ESTIMATE: 

LOCATION-: Plum Brook S t a t i o n ,  Sandusky, Ohio 

COGNIZANT HGADQUARTERS OFFICE: Of f i ce  of t h e  Comptrol ler ,  F a c i l i t i e s  Div i s ion  

S F U N D I N G :  The fo l lowing  p r i o r  y e a r s  funding is r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
and Desiqn C o n s t r u c t i o n  Total 

S p e c i f i c  CoF f i n d i n g  ....................................... 180,000 --- 180,000 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/B 18.591.  000 18.591. 000 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 180.000 
Y PURPOSE AND SCOPF,: 

18.591. 000 18.771. 000 

This  p r o j e c t  is t h e  first of f i v e  phases of work estimated t o  c o s t  $15 m i l l i o n  f o r  decommissioning t h e  L e w i s  
Research C e n t e r ' s  (LeRC) Plum Brook S t a t i o n  Reactor  F a c i l i t y  ( F i g u r e s  1 and 2 ) .  Because o f  work c o n s t r a i n t s  
a s s o c i a t e d  wi th  r a d i a t i o n  s a f e t y ,  decommissioning of t h i s  f a c i l i t y  w i l l  r e q u i r e  approximate ly  f i v e  y e a r s  of  
e f f o r t .  Inc luded 
i s  t h e  removal of r a d i o a c t i v e  p ipe  and paving from t h e  s i t e  d i t c h e s  ( F i g u r e  3 )  and t h e  removal of  a l l  

The work inc luded  i n  t h i s  p r o j e c t  is  a l l  t h a t  can r easonab ly  be accomplished i n  FY 1981. 
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r a d i o a c t i v e  materials from t h e  containment  v e s s e l  i n  Bu i ld ing  1111 ( F i g u r e  4 ) .  A l l  work w i l l  be i n  s t r ic t  
accordance  wi th  Nuclear  Regula tory  Commission ( N R C )  requi rements  and o t h e r  a p p l i c a b l e  s a f e t y  and h e a l t h  
s t a n d a r d s .  

PROJECT JUSTIFICATION: 

Research o p e r a t i o n  of  t h e  Reac tor  F a c i l i t y  was t e rmina t ed  i n  J anua ry  1973 and t h e  f a c i l i t y  was subsequen t ly  
p laced  i n  s tandby s t a t u s .  Because r a d i o a c t i v e  materials are s t i l l  p r e s e n t  a t  t h e  s i t e ,  it is  neces sa ry  t o  
ma in t a in  t h i s  f a c i l i t y  i n  i ts  s tandby s t a t u s  u n t i l  it can be decommissioned. 

T h i s  60 megawatt r e a c t o r  f a c i l i t y  was o r i g i n a l l y  b u i l t  f o r  n u c l e a r  i r r a d i a t i o n  t e s t i n g  o f  n u c l e a r  f u e l e d  and 
unfue led  exper iments  f o r  space  a p p l i c a t i o n s .  Cons t ruc t ion  was s t a r t e d  i n  1956 and f u l l  power o p e r a t i o n  was 
achieved  i n  A p r i l  1963. The r e a c t o r  ope ra t ed  con t inuous ly  a t  n e a r l y  60 megawatts u n t i l  o p e r a t i o n s  were 
d i s c o n t i n u e d  i n  1973. During t h e  pe r iod  from Janua ry  1973 t o  J u l y  1973, t h e  e n t i r e  f a c i l i t y  was prepared  f o r  
placement i n  s t andby  s t a t u s .  A t  t h a t  time a l l  n u c l e a r  f u e l  and f i s s i o n a b l e  materials were removed. It h a s  
now been determined t h a t  t h i s  f a c i l i t y  w i l l  never  be r e a c t i v a t e d .  

C u r r e n t l y ,  LeRC is under t h r e e  NRC l i c e n s e s .  These i n c l u d e  one f o r  pos ses s ion  but  no t  o p e r a t i o n  o f  t h e  60 
megawatt tes t  r e a c t o r ,  one f o r  pos ses s ion  but  no t  o p e r a t i o n  of  a small mock-up r e a c t o r ,  and one f o r  pos ses s ion  
o f  r a d i o a c t i v e  materials. To meet t h e  requi rements  f o r  t h e s e  l i c e n s e s ,  LeRC must ma in t a in  t h e  f a c i l i t y ,  p rovide  
adequate  s e c u r i t y  and g e n e r a l  s u r v e i l l a n c e ,  and provide  q u a r t e r l y  r a d i o l o g i c a l  moni tor ing .  I n  a d d i t i o n  t o  
ma in t a in ing  t h e  i n t e g r i t y  of  t h e  b u i l d i n g s ,  b u i l d i n g  l o c k s ,  and f e n c e s ,  LeRC must a l s o  ma in t a in  e lec t r ica l  
power and des igna t ed  tempera ture  l e v e l s  i n  t he  f a c i l i t y  and c a t h o d i c  p r o t e c t i o n  of t h e  r e a c t o r  containment  
v e s s e l .  A cont inuous  n i t r o g e n  gas purge through t h e  r e a c t o r  v e s s e l ,  an alarm system, emergency l i g h t s ,  and 
t e l ephone  s e r v i c e  must a l s o  be main ta ined .  A communication c e n t e r  t h a t  is manned 24 hour s  pe r  day and an 
a d m i n i s t r a t i v e  staff are r e q u i r e d  t o  f u l f i l l  a l l  of  these NRC r equ i r emen t s .  The c o s t  of  ma in t a in ing  t h i s  
f a c i l i t y  i n  s t andby  s t a t u s  is approximate ly  $300,000 pe r  yea r  i n  terms o f  1981 d o l l a r s .  Th i s  a c t i v i t y  
c o s t  w i l l  con t inue  u n t i l  t h e  r a d i o a c t i v e  materials are removed from t h e  f a c i l i t y .  A s t u d y  h a s  shown t h a t  t h e  
o t h e r  o p t i o n s  f o r  decommissioning t h i s  f a c i l i t y ,  a l l  of  which invo lve  de layed  d i sman t l i ng ,  would c o s t  between 
$35 m i l l i o n  and $45 m i l l i o n  i n  terms of  1981 d o l l a r s .  
term c o s t s .  

Prompt decommissioning w i l l  avoid  these h i g h e r  l ong  

Main ta in ing  t h i s  unneeded f a c i l i t y  i n  a s tandby s t a t u s  is c o s t l y  and a con t inu ing  l i a b i l i t y  t o  N A S A .  Delay 
i n  performing t h i s  decommissioning work w i l l  u n n e c e s s a r i l y  extend t h e s e  s tandby maintenance a c t i v i t i e s  and 
t h e i r  c o s t s .  
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PROJECT: 

This first phase of the total work for decommissioning the 60 megawatt Plum Brook Station Reactor Facility 
includes removal of all radioactive material from the containment vessel in Building 1111 and the removal of 
radioactive material from the site ditches (Figures 3 and 4 ) .  This includes removal of contaminated and 
irradiated equipment from the four experiment quadrants, the dry annular area, and Canal E of the containment 
vessel. Contaminated equipment will be decontaminated if possible. Also included is the decontamination of 
all containment vessel surfaces. Additionally, the concrete piping and asphaltic paving material in the site 
ditches will be removed and decontaminated. 

Decontamination of radioactive equipment requires the reactivation of the existing decontamination equipment 
at the Reactor Facility. This includes the clothing laundry equipment and the equipment for reducing contaminated 
liquids to radioactive sludge. These reactivation tasks are included in this project. 

Radioactive wastes, including irradiated equipment and radioactive materials accumulated during 
decontamination operations, will be disposed of by transfer to Nuclear Regulatory Commission approved burial 
sites. 
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This cost estimate is based on an evaluation study and a completed Preliminary Engineering Report. 

Unit 
GSEL GQi3.L Ouan ti tr 

Unit of 
Eleasure 

--- --- --- --- ......................................... 
ConstructiQn ............................................. --- --- --- 
Demobtlon --- --- --- 3.000.000 

. .  ............................................... 
Removal of contaminated and 
irradiated equipment LS --- --- 715,000 
Decontamination of containment vessel.................. LS --- --- 560,000 

Removal and decontamination of site ditch 

................................... 
Decontamination of contaminated equipment .............. LS --- --- 570,000 

280,000 piping and paving LS --- --- 
Disposal of radioactive wastes......................... LS 
Support services... LS --- --- 795,000 

...................................... 
80,000 --- --- 

.................................... 
ment ................................................ --- --- --- --- 

U-, (not feasible). --- --- --- --- .......................... 
Total.. ............................................................................... 3 .ooo. 000 

Figure 1 - Location Plan 
Figure 2 - Aerial Photograph of Reactor Facility 
Figure 3 - Site Plan 
Figure 4 - Reactor Building (1111) Plan 
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No o t h e r  equipment is r e q u i r e d .  

It is es t ima ted  t h a t  an a d d i t i o n a l  $12 m i l l i o n  w i l l  be r e q u i r e d  t o  complete  decommissioning o f  t h i s  f a c i l i t y .  
Curren t  p lanning  i n d i c a t e s  t h a t  approximate ly  $3 m i l l i o n  pe r  yea r  for t h e  next  f o u r  y e a r s  (FY 1982 - 1985) 
w i l l  be r e q u i r e d  t o  adequa te ly  suppor t  t h i s  e f f o r t .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: Resea r c h  Cente r ___ ~ _-- ~- - 

ons t o  Centra 1 A i r  S v s t e  m.  Var ious  Au i 1 d i n n s  ___ - __ - - . 

FY 1981 CoF ESTIMATE: $7.655.000 i 
-: Cleveland ,  Cuyahoga County, Ohio 

C O G N I Z A N T  HEADQUARTERS OFFICF L: Office o f  Aeronaut ics  and Space Technology 

FY 1980 AND PRIOR Y E A R S  FUNDU : The fo l lowing  p r i o r  y e a r s  funding  is related t o  t h i s  p r o j e c t :  

P lanning  
and Desim C o n s t r u c t i o n  Total 

....................................... 6,172,000 8,031,000 S p e c i f i c  CoF f i n d i n g  1,859,000 
C a p i t a l i z e d  inves tment  ..................................... N / A  17.27 1 .ooo 37.271 .OOO 

.................................................... 859 .OOO T o t a l  1 .  41.441. OOQ 45.102.000 

SUMMARY PURPOSE AND SCOPE: 

Th i s  p r o j e c t  completes  m o d i f i c a t i o n s  t'o t h e  C e n t r a l  A i r  System a t  L e w i s  Research Center  ( L e R C )  begun w i t h  
These m o d i f i c a t i o n s  provide  f o r  c e n t r a l i z e d  o p e r a t i o n  o f  t h e  C e n t r a l  A i r  System equipment FY 1980 funding .  

l o c a t e d  i n  t h e  Engine Research Bu i ld ing  complex ( B u i l d i n g s  5,  23,  37, and related areas). I n  a d d i t i o n ,  it 
c e n t r a l i z e s  t h e  a i r  and e lec t r ica l  s e r v i c e s  d i s p a t c h i n g  and u t i l i t y  c o n t r o l  f u n c t i o n s ,  and p rov ides  f o r  
rep lacement  of t h e  ag ing  h igh  p r e s s u r e  a i r  system compressor ( F i g u r e  1 ) .  T h i s  p r o j e c t  completes  t h e  o v e r a l l  
upgrading of t h e  C e n t r a l  A i r  System's  ou tda t ed  c o n t r o l  and data a c q u i s i t i o n  systems s tar ted w i t h  t h e  FY 1980 
p r o j e c t  . 
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The C e n t r a l  A i r  System p rov ides  e s s e n t i a l  compressed a i r  and exhaus t  s e r v i c e s  t o  t h e  m a j o r i t y  of  research 
tes t  s e t u p s  a t  t h e  Center .  The r e s e a r c h  suppor ted  is p r i m a r i l y  a e r o n a u t i c a l  p ropu l s ion  t e s t i n g .  Research 
programs i n c l u d e  improvements i n  engine  performance,  d u r a b i l i t y ,  and e f f i c i e n c y  and have as a g o a l  t h e  r e d u c t i o n  
o f  engine f u e l  consumption and p o l l u t i n g  exhaus t  emiss ions .  

The o b s o l e t e  manual c o n t r o l s  and d a t a  a c q u i s i t i o n  systems being upgraded by t h i s  p r o j e c t  are u n r e l i a b l e .  
They are a l s o  inadequate  f o r  e f f i c i e n t  suppor t  of r e s e a r c h  o p e r a t i o n s .  E f f i c i e n c y  is a l s o  degraded by having 
t h e  a i r  and e lec t r ica l  power d i s p a t c h i n g  f u n c t i o n s  i n  two d i f f e r e n t  l o c a t i o n s .  A f a i l u r e  o f  t h e  h igh  p r e s s u r e  
a i r  compressor would s e r i o u s l y  d i s r u p t  research programs a t  LeRC. The m o d i f i c a t i o n s  provided by t h i s  p r o j e c t  
w i l l  s u b s t a n t i a l l y  i n c r e a s e  t h e  r e l i a b i l i t y  and e f f i c i e n c y  of  t h e  r e s e a r c h  suppor t  provided by t h e  C e n t r a l  A i r  
Sys tem . 
PROJECT: 

The C e n t r a l  A i r  System p rov ides  v i t a l  compressed a i r  and exhaus t  s e r v i c e s  f o r  t h e  o p e r a t i o n  o f  ove r  100 
d i f f e r e n t  r e s e a r c h  test  s e t u p s .  Equipment concen t r a t ed  a t  t h e  P ropu l s ion  Systems Labora tory  and t h e  Engine 
Research Bui ld ing  complexes is connected t o  v a r i o u s  tes t  areas throughout  t h e  Center  by a complex d i s t r i b u t i o n  
p i p i n g  system ( F i g u r e  2 ) .  
larger r e s e a r c h  a c t i v i t i e s  where t e s t s  of  f u l l  scale g a s  t u r b i n e  eng ines  or  o t h e r  tes ts  r e q u i r i n g  h igh  flow 
rates are conducted.  The 30-35 y e a r  o l d  Engine Research Bui ld ing  equipment p r i m a r i l y  s e r v e s  t h e  smaller 
r e s e a r c h  a c t i v i t i e s  where engine  component tests  and o t h e r  tests wi th  low f low rate  requi rements  are conducted.  
T h i s  mod i f i ca t ion  p r o j e c t  f o r  t h e  Engine Research Bu i ld ing  equipment and f o r  t h e  C e n t r a l  A i r  D i spa t ch ,  E lec t r i ca l  
Power Dispa tch  and U t i l i t y  Cont ro l  System f u n c t i o n s  is  f u l l y  i n t e g r a t e d  wi th  t h e  p r e v i o u s l y  funded FY 1980 
work i n  t h e  Propuls ion  Systems Labora tory .  This  r eques t ed  funding  w i l l  p rovide  f o r  c o n t i n u i t y  and o r d e r l y ,  
implemented improvement t o  t h e  o v e r a l l  C e n t r a l  A i r  System. 

The 20-30 yea r  o l d  P ropu l s ion  Systems Labora tory  equipment p r i m a r i l y  s e r v e s  t h e  

The Engine Research Bui ld ing  equipment was i n s t a l l e d  i n  t h e  1940's. Although t h e  basic a i r  hand l ing  equipment 
i s  i n  good o p e r a t i n g  c o n d i t i o n ,  t h e  c o n t r o l  sys tems are o b s o l e t e .  These systems are pneumat ica l ly  ope ra t ed  
and are manual ly a d j u s t e d  a t  c o n t r o l  s t a t i o n s  nea r  t h e  o p e r a t i n g  equipment ( F i g u r e  3 ) .  They are worn o u t  and 
replacement  p a r t s  are no longe r  a v a i l a b l e .  Even when they  were i n  s a t i s f a c t o r y  o p e r a t i n g  c o n d i t i o n ,  t h e s e  
c o n t r o l s  were too  s l u g g i s h  t o  respond t o  sudden changes i n  f low rate  demands of  t h e  r e s e a r c h  tes t  s e t u p s .  The 
new c o n t r o l  systems provided by t h i s  p r o j e c t  w i l l  be e l e c t r o- h y d r a u l i c  sys tems f o r  fas t  response  t o  changing 
c o n d i t i o n s  and w i l l  be remote ly  ope ra t ed  from t h e  new c o n t r o l  area provided by t h e  FY 1980 p r o j e c t .  

The p r e s e n t  d a t a  a c q u i s i t i o n  system a l s o  is inadequa te .  It c o n s i s t s  o f  l o c a l l y  mounted gages nea r  t h e  
o p e r a t i n g  equipment.  
o p e r a t o r s  t o  d e t e c t  p o t e n t i a l  problems. 

Monitor ing of t h e  equipment is most ly  by v i s u a l  i n s p e c t i o n  and r e q u i r e s  exper ienced  
The new data a c q u i s i t i o n  system provided by t h i s  p r o j e c t  w i l l  monitor  
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c r i t i c a l  equipment parameters  and a i r  f low c o n d i t i o n s .  It w i l l  a l s o  improve s a f e t y  c o n d i t i o n s  by p rov id ing  
alarms when a b n o r m a l i t i e s  and system shutdown o c c u r ,  and a l l owab le  o p e r a t i n g  l i m i t s  are reached .  For e f f i c i e n t  
remote moni tor ing ,  a l l  data d i s p l a y s  and hard  copy p r i n t o u t  equipment w i l l  be l o c a t e d  i n  t h e  new c o n t r o l  area. 

Curren t  o p e r a t i o n s  are i n e f f i c i e n t  because Engine Research Bu i ld ing  equipment o p e r a t o r s  are scattered i n  
many l o c a t i o n s .  
51, and t h e  Electrical  Power Dispa tch  f u n c t i o n  is  i n  Bu i ld ing  21 ( F i g u r e  6 ) .  
t o  one c e n t r a l  c o n t r o l  room w i l l  g r e a t l y  improve the  o p e r a t i n g  e f f i c i e n c y  of  t h e  C e n t r a l  A i r  System. 

The C e n t r a l  A i r  Dispa tch  f u n c t i o n  is i n  y e t  ano the r  Engine Research Bu i ld ing  l o c a t i o n  ( F i g u r e  
Reloca t ion  o f  these f u n c t i o n s  

The c u r r e n t  t r e n d  i n  gas t u r b i n e  engine  research is t o  h igher  p r e s s u r e s  and t empera tu re s  t o  improve o p e r a t i n g  
e f f i c i e n c i e s .  The 450 pounds pe r  squa re  i nch  (310 Newtons per  squa re  c e n t i m e t e r )  high p r e s s u r e  a i r  system 
s u p p l i e s  a i r  f o r  t h i s  research. T h i s  system c o n s i s t s  of  o n l y  one high p r e s s u r e  compressor.  This  compressor 
is now ove r  30 y e a r s  o l d .  Replacement p a r t s  must be custom made and d e l i v e r y  times are long .  The new compressor 
system provided by t h i s  p r o j e c t  w i l l  have a 38 pounds per  second (17 k i lograms pe r  second) f low c a p a b i l i t y  
which is e q u a l  t o  t h a t  of  t h e  e x i s t i n g  compressor.  The new system w i l l  be i n s t a l l e d  as t h e  primary supp ly  
system and t h e  e x i s t i n g  compressor system w i l l  be maintained as a backup. 

T h i s  p r o j e c t  must be implemented now t o  provide  v i t a l l y  needed c o n t r o l  and d a t a  a c q u i s i t i o n  sys tems f o r  t h e  
Engine Research Bui ld ing  equipment,  t o  i n c r e a s e  t h e  r e l i a b i l i t y  o f  t h e  h i g h  p r e s s u r e  a i r  system, and t o  r e a l i z e  
t h e  b e n e f i t s  of  c e n t r a l i z e d  o p e r a t i o n s  f o r  t h e  e n t i r e  C e n t r a l  A i r  System and t h e  a s s o c i a t e d  E lec t r i ca l  Power 
Dispa tch  f u n c t i o n .  Because t h i s  p r o j e c t  i n c l u d e s  i n t e g r a t i o n  w i t h  t h e  c o n t r o l  and d a t a  a c q u i s i t i o n  sys tems 
provided wi th  t h e  FY 1980 p r o j e c t ,  a comprehensive concur ren t  des ign  o f  bo th  p r o j e c t s  is be ing  used t o  maximize 
t h e  des ign  p roces s  e f f i c i e n c y  and t o  e l i m i n a t e  t h e  p o s s i b i l i t y  o f  system i n c o m p a t i b i l i t i e s .  Cont inua t ion  a t  
t h i s  time w i t h  t he  planned improvements t o  t he  C e n t r a l  A i r  System, begun w i t h  t h e  FY 1980 p r o j e c t ,  w i l l  p rovide  
for t h e  o r d e r l y  and e x p e d i t i o u s  complet ion o f  these m o d i f i c a t i o n s  and w i l l  p rovide  maximum un i fo rmi ty  of  
equipment.  

PROJECT: 

T h i s  p r o j e c t  p rovides  computer- based, automated c o n t r o l  and data a c q u i s i t i o n  sys tems f o r  t h e  C e n t r a l  A i r  
System equipment i n  Bu i ld ings  5 ,  23, and 37 o f  t h e  Engine Research Bu i ld ing  complex and i n  r e l a t e d  areas. 
Opera t ion  o f  these new sys tems w i l l  be from conso le s  i n s t a l l e d  i n  t h e  new c o n t r o l  area provided by t h e  FY 1980 
p r o j e c t .  Th i s  FY 1981 p r o j e c t  a l s o  p rov ides  f o r  t h e  r e l o c a t i o n  o f  t h e  C e n t r a l  A i r  Dispa tch  f u n c t i o n ,  t h e  
Electrical Dispa tch  f u n c t i o n ,  and t h e  U t i l i t y  Con t ro l  System master s t a t i o n  from p r e s e n t l y  d i s p e r s e d  l o c a t i o n s  
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t o  t h e  new c o n t r o l  area. I n  a d d i t i o n ,  a new 450 pounds per  squa re  i n c h  (310 Newtons pe r  squa re  c e n t i m e t e r )  
h igh  p r e s s u r e  a i r  compressor system w i l l  be acqu i r ed  and i n s t a l l e d .  

I n s t a l l a t i o n  of  t h e  new c o n t r o l  system i n c l u d e s  replacement  o f  t h e  o b s o l e t e  pneumatic l o c a l  c o n t r o l s  w i t h  
e l e c t r o- h y d r a u l i c  c o n t r o l s ,  t h e  i n s t a l l a t i o n  of v a r i o u s  remote ope ra t ed  a i r  r o u t i n g  v a l v e s ,  and the  i n s t a l l a t i o n  
o f  a l l  neces sa ry  h y d r a u l i c  components, i n c l u d i n g  a h i g h  p r e s s u r e  o i l  supp ly  system. Opera tors '  conso le s  w i l l  
be i n s t a l l e d  i n  t he  new c o n t r o l  area and i n t e g r a t e d  w i t h  t h e  sys tems i n s t a l l e d  w i t h  t h e  FY 1980 p r o j e c t .  For 
s a f e t y  and s i m p l i c i t y ,  t h e s e  c o n s o l e s  w i l l  i n c l u d e  t e l e v i s i o n  s c r e e n  t y p e  d i s p l a y s  w i t h  which o p e r a t o r s  i n t e r a c t  
by means o f  a l i g h t e d  pen or similar e l e c t r o n i c  dev ice  f o r  s e l e c t i o n  of llon-offll o p e r a t i o n s .  

The new data a c q u i s i t i o n  and d i s p l a y  system w i l l  i n c l u d e  e x t e n s i v e  i n s t r u m e n t a t i o n ,  t e l e v i s i o n  t y p e  d i s p l a y s ,  

T h i s  system w i l l  be i n s t a l l e d  i n  t h e  new c o n t r o l  area and i n t e g r a t e d  w i t h  t h e  sys tems i n s t a l l e d  
and r eco rd ing  dev ices .  These w i l l  be used t o  monitor  and r eco rd  t h e  equipment performance and o p e r a t i n g  
c h a r a c t e r i s t i c s .  
w i t h  the  FY 1980 p r o j e c t .  

Inc luded  i n  t h i s  c o n t r o l  and d a t a  a c q u i s i t i o n  sys tems work is t h e  i n s t a l l a t i o n  o f  new c o n t r o l s  and moni tor ing  
equipment f o r  t h e  C e n t r a l  A i r  Dispa tch  and E lec t r i ca l  Power Dispa tch  f u n c t i o n s .  The C e n t r a l  A i r  Dispa tch  
f u n c t i o n  w i l l  be r e l o c a t e d  from t h e  Engine Research Bui ld ing  5 t o  t h e  new c o n t r o l  area. S i m i l a r l y ,  t he  
Electr ical  Power Dispa tch  f u n c t i o n  and t h e  U t i l i t y  Cont ro l  System master s t a t i o n  w i l l  be r e l o c a t e d  from Bui ld ing  
21 t o  t h e  new c o n t r o l  area. 

The new h igh  p r e s s u r e  a i r  compressor system i n c l u d e s  b u i l d i n g  m o d i f i c a t i o n s  and i n s t a l l a t i o n  o f  a new 450 
pounds pe r  square  i n c h  (310 Newtons pe r  square  c e n t i m e t e r )  compressor and related p ip ing .  
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This  c o s t  estimate is based on a completed P r e l i m i n a r y  Engineer ing  Report and r e l a t e d  s t u d i e s .  

Unit  
GQsL m 

Unit of  
Measure 

. . .  A c a u i  t ion --- --- --- --- ......................................... 
t r u c  t i o n  ............................................. --- --- --- 465.ooo 

Demoli t ion and r e p a i r  of vacated  
s e r v i c e s  d i s p a t c h  areas.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- 80,000 
Bu i ld ing  m o d i f i c a t i o n s  f o r  h igh  p r e s s u r e  a i r  
compressor system i n s t a l l a t i o n . . . . . . . . . . . . . . . . . . . . . . . . .  LS  --- --- 385,000 

................................................ --- --- --- 7.190 .OOO 

C o n t r o l s  i n s t a l l a t i o n  and i n t e g r a t i o n  .................. LS --- --- 2,900,000 
Valve and h y d r a u l i c  system component i n s t a l l a t i o n . . . . . .  LS --- --- 250,000 
Data a c q u i s i t i o n  and d i s p l a y  equipment 
i n s t a l l a t i o n  and i n t e g r a t i o n  ........................... LS --- --- 1 ,450,000 
Transducer  i n s t a l l a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- 625,000 
Mul t ip l exe r  i n s t a l l a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- 460,000 
High p r e s s u r e  a i r  compressor 
system i n s t a l l a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- 1,505,000 

--- --- --- --- I k U o u t  S h e l t e r  ( n o t  feasible) ........................... 
7.655 .OOO Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Figure 1 - Locat ion  Plan 
F igure  2 - Aerial V i e w  of P i p i n g  Network 
F igure  3 - Typical  Local  Compressor Con t ro l s  
F i g u r e  4 - Central A i r  D i spa tch  Contro l  Room, Bu i ld ing  5 
F igure  5 - Electrical Dispatch  and U t i l i t y  Contro l  Master S t a t i o n  Contro l  Room, Bu i ld ing  21 

No o t h e r  equipment is r e q u i r e d  t o  complete t h i s  p r o j e c t .  

No f u t u r e  CoF f i n d i n g  is r e q u i r e d  t o  complete t h i s  p r o j e c t .  
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LEWIS RESEARCH CENTER 

FISCAL YEAR 1981 ESTIMATES 
MODIFICATIONS TO CENTRAL AIR SYSTEM, VARIOUS BUILDINGS 

AERIAL VIEW OF PIPING NETWORK 

FIGURE 2 
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LEWIS RESEARCH CENTER 

FISCAL YEAR 1981 ESTIMATES 

MODIFICATIONS TO CENTRAL AIR SYSTEM, VARIOUS BUILDINGS 

TYPICAL LOCAL COMPRESSOR CONTROLS 

FIGURE 3 
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LEWIS RESEARCH CENTER 

FISCAL YEAR 1981 ESTIMATES 

MODIFICATIONS TO CENTRAL A I R  SYSTEM, VARIOUS BUILDINGS 

CENTRAL A I R  DISPATCH CONTROL ROOM, BUILDING 5 

FIGURE 4 
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LEWIS RESEARCH CENTER 

FY 1981 CoF ESTIMATES 

MODIFICATIONS TO CENTRAL A I R  SYSTEM, VARIOUS BUILDINGS 

ELECTRICAL DISPATCH AND UTILITY CONTROL MASTER 
STATION CONTROL ROOM, BUILDING 2 1  

FIGURE 5 CF 5-20 



LEWIS RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

REHABILITATION OF ELECTRICAL SWITCHGEAR, ENGINE RESEARCH BUILDING 5 
LOCATION PLAN 

FIGURE 1 

CF 5-21 



CONSTRUCTION OF FACILlTlES 

FISCAL YEAH 1981 ESTIMATES 

~ ~~~~ 

PROJECT TlTLki: 

INSTALLATION: L e w i s  Research Center 

FY 1Ybl CoF ESTIMATE: $1.700.000 

J ,OCATlON OF PROJECT: C leve land ,  Cuyahoga County, Ohio 

TERS OFE '1C9: O f f i c e  of Aeronaut ics  and Space Technology COGNl7.mT bhADCIUAR 7 .  

FY 1Y 80 AND P U O H  YURS PUIVDlNG : The fo l lowing  p r i o r  years funding is r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
9- Cons t ruc  t i o Q  T o t a l  

117,000 
C a p i t a l i z e d  inves tmen t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  
S p e c i f i c  CoF funding ....................................... 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  117.OOQ 117.000 

This  p r o j e c t  p rov ides  f o r  the replacement of f o r t y  (40 )  o b s o l e t e  and u n r e l i a b l e  medium v o l t a g e  o i l - f i l l e d  
e lectr ical  c i r c u i t  b r e a k e r s  (Figures 2 and 3 )  i n  t h e  basement of t h e  Engine Research Bu i ld ing  5 ,  a t  t h e  L e w i s  
Research Center  ( L e R C )  (F igure  1) .  A i r  or vacuum type  c i r c u i t  b r e a k e r s  and fused motor s tarters,  which conform 
w i t h  t h e  Na t iona l  Electric Code, w i l l  be ins ta l led.  

A p o t e n t i a l  f o r  an exp los ion  of these breakers e x i s t s ,  and such an exp los ion  and r e s u l t i n g  f i r e  would be a 
s e r i o u s  hazard t o  personnel  and v i t a l  r e s e a r c h  suppor t  equipment l o c a t e d  i n  t h e  v i c i n i t y  of t h i s  swi tchgear .  
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Also, t h e  e x i s t i n g  c i r c u i t  b r e a k e r s ,  which are an i n t e g r a l  p a r t  of  t h e  e l e c t r i c a l  power d i s t r i b u t i o n  system 
i n  t he  Engine Research Bu i ld ing  complex ( B u i l d i n g s  5 ,  23,  37, and 381, do n o t  conform w i t h  t h e  Na t iona l  Electr ic  
Code. The new swi tchgea r  provided by t h i s  p r o j e c t  w i l l  e l i m i n a t e  t h i s  haza rd ,  i n c r e a s e  t h e  r e l i a b i l i t y  o f  t h e  
e l e c t r i c a l  power d i s t r i b u t i o n  system i n  t h e  Engine Research Bu i ld ing  complex, and comply w i t h  t h e  Na t iona l  
Electric Code s t a n d a r d s .  

PROJECT: 
The e x i s t i n g  o i l - f i l l e d  c i r c u i t  breakers are over  35 y e a r s  o l d .  The manufacturer  o f  t h e s e  u n i t s  has d e r a t e d  

t h e i r  c a p a c i t y  on s e v e r a l  occas ions  s i n c e  o r i g i n a l  i n s t a l l a t i o n .  Because o f  t h i s  derated c a p a c i t y  and t h e  
heavy du ty  r e q u i r e d  of them, these u n i t s  a r e  no t  adequate  t o  s u c c e s s f u l l y  c l o s e  dur ing  an e lec t r ica l  f a u l t  
c o n d i t i o n .  Heat genera ted  dur ing  a f a u l t  s i t u a t i o n  could  be s u f f i c i e n t  t o  cause  an exp los ion  of  these c i r c u i t  
breakers. The o i l  i n  these u n i t s  g e n e r a l l y  catches f i r e  dur ing  such an exp los ion .  If such an exp los ion  and 
f i re  o c c u r r e d ,  t h e  hazard t o  nearby personnel  and unique e lec t r ica l  and mechanical  equipment,  i n c l u d i n g  many 
components of LeRC' s  C e n t r a l  A i r  System, would be g r e a t .  I n  a d d i t i o n  t o  these s a f e t y  c o n s i d e r a t i o n s ,  r e p a i r  
p a r t s  f o r  t h e s e  ag ing  c i r c u i t  breakers are no longer  a v a i l a b l e  and r e l i a b i l i t y  of  t h e  breakers is  dec reas ing .  

The a b i l i t y  t o  test  medium v o l t a g e  e lec t r ica l  equipment under a l l  c o n d i t i o n s  of  o p e r a t i o n  h a s  improved 
c o n s i d e r a b l y  s i n c e  t h e  e x i s t i n g  swi tchgea r  was manufactured.  
of t h e  e x i s t i n g  LeRC equipment has s i g n i f i c a n t l y  reduced i ts  r a t i n g s .  The p r e s e n t  r a t i n g  of  t h i s  equipment 
is  being exceeded by 25 p e r c e n t  because t h e  load approaches t h e  f u l l  o r i g i n a l  r a t i n g .  Although some margin 
o f  s a f e t y  is u s u a l l y  i n c o r p o r a t e d  i n  manufacturers '  maximum r a t i n g s ,  adequate  performance of  t h i s  equipment 
a t  25 p e r c e n t  above its maximum r a t i n g  is a s e r i o u s  r i s k .  

A s  a r e s u l t  of  improved t e s t i n g ,  t h e  manufacturer  

Twenty-four new c i r c u i t  breakers provided by t h i s  p r o j e c t  w i l l  replace t h e  e x i s t i n g  t r a n s f o r m e r  main secandary  
c i r c u i t  b r e a k e r s  and v a r i o u s  f e e d e r  c i r c u i t  breakers. These feeder breakers p rov ide  power t o  key LeRC r e s e a r c h  
test f a c i l i t i e s  and c r i t i c a l  research suppor t  equipment i n c l u d i n g  t h e  C e n t r a l  A i r  System s e r v i c e  a i r  compressors 
and a l t i t u d e  and a tmospher ic  exhaust  pumps, 250 v o l t  d i rect  c u r r e n t  motor- generator  se ts ,  c o o l i n g  water pumps, 
h igh  speed v a r i a b l e  v o l t a g e  motor- generator  sets ,  s p e c i a l t y  t r a n s f o r m e r s ,  and v e n t i l a t i o n  f a n s .  The e l even  
motor starters provided i n  t h i s  p r o j e c t  w i l l  r e p l a c e  16 e x i s t i n g  c i r c u i t  b r e a k e r s  be ing used f o r  t h i s  purpose.  
These starters w i l l  s e r v e  t h e  d r i v e  motors f o r  t h e  C e n t r a l  A i r  System s e r v i c e  a i r  compressors and a l t i t u d e  
exhaust  pumps and t h e  250 v o l t  d i rec t  c u r r e n t  motor- generator  sets.  These motors range  i n  power from 500 
horsepower (373 k i l o w a t t s )  t o  2,150 horsepower ( 1 , 6 0 4  k i l o w a t t s ) .  

CF 5- 23  



This  work must be accomplished now t o  e l i m i n a t e  t h e  haza rds  t o  pe r sonne l  and equipment r e s u l t i n g  from p o s s i b l e  
failures of  e x i s t i n g  swi tchgear .  Ex tens ive  damage t o  c r i t i c a l  r e s e a r c h  suppor t  equipment r e s u l t i n g  from such 
a f a i l u r e  probably  would a lso  s e r i o u s l y  impact r e s e a r c h  o p e r a t i o n s  a t  LeRC. I n  a d d i t i o n ,  t h i s  work w i l l  
s u b s t a n t i a l l y  improve t h e  o v e r a l l  r e l i a b i l i t y  of t h e  e lec t r ica l  power d i s t r i b u t i o n  system. 

PROJECT: 
This  p r o j e c t  p rov ides  for  t h e  replacement  of f o r t y  (40)  medium v o l t a g e ,  o i l - f i l l e d ,  e l ec t r i ca l  c i r c u i t  

b r e a k e r s  and associated w i r i n g  located i n  t h e  basement of t h e  Engine Research Bui ld ing  5 ( F i g u r e s  2 and 3 ) .  
Twenty-four of t h e  e x i s t i n g  c i r c u i t  b r e a k e r s  which s e r v e  as 2 ,400 v o l t  t r ans fo rmer  secondary main and feeder 
c i r c u i t  b r e a k e r s  w i l l  be r e p l a c e d  wi th  a i r  or vacuum type  c i r c u i t  b r e a k e r s .  The o t h e r  16 c i r c u i t  b r e a k e r s  
which are used as 2,400 v o l t  motor s tar ters  and reduced v o l t a g e  motor s tarters w i l l  be r e p l a c e d  wi th  11 f u s e d  
a i r  type  motor s tar ters .  Th i s  equipment and i n s t a l l a t i o n  w i l l  be i n  conformance wi th  t h e  N a t i o n a l  Electric 
Code and o t h e r  a p p l i c a b l e  s t a n d a r d s .  
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-: 

The project cost estimate is based on a completed Preliminary Engineering Report. 

Unit 
GQSL 

Unit of 
Measure 

. . .  Aca- --- --- --- ......................................... 
struc t & n  --- --- --- ............................................. 

--- --- --- ................................................ 
Transformer main secondary circuit breakers 
installation........................................... EA 4 70,000 
Feeder circuit breaker installation.................... EA 20 43,300 
Full voltage motor starter installation................ EA 9 46,000 
Reduced voltage motor starter installation............. EA 2 70,000 

--- --- --- (not feasible) ........................... 
Total........................ ......................................................... 

1.700.000 

280,000 
866,000 
414,000 
140,000 

1.700.000 

Figure 1 - Location Plan 
Figure 2 - Typical Switchgear 
Figure 3 - Switchgear Wiring 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

REHABILITATION OF ELECTRICAL SWITCHGEAR, ENGINE RESEARCH BUILDING 5 

TYPICAL SWITCHGEAR 

FIGURE 2 
CF 5- 27 



REHABILITATION 

LEWIS RESEARCH CENTER 
FISCAL YEAR 1981 ESTIMATES 

3 F  ELECTRICAL SWITCHGEAR, ENGINE RESEAR CH BUILDING 5 

FIGURE 3 t ,A 
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MICHOUD ASSEMBLY FACl LlTY 
FISCAL YEAR 1981 ESTIMATES 

REHABILITATION OF THE ROOF, PHASE 11, BUILDING 103 
LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

PROJECT TITLE : 

INSTALLATION: 

FY 1981 CoF ESTIMATE: 

=ION OF PRQJECT: New Or leans ,  Or leans  P a r i s h ,  Louis iana  

QUA- OFF=: Office of t he  Comptrol ler ,  F a c i l i t i e s  D i v i s i o n  

F U N D U :  The fo l lowing  p r i o r  y e a r s  funding is related t o  t h i s  p r o j e c t :  

..................................... 3,591,000 S p e c i f i c  CoF funding. .  491,000 3,100,000 
C a p i t a l i z e d  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  --- --- 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...................... 491.000 1.100.000 
PURPOSE AND SCOPFL: 

Th i s  p r o j e c t  w i l l  complete t h e  r e h a b i l i t a t i o n  of t h e  roof of t h e  Main Manufacturing Bu i ld ing  (Bu i ld ing  103) 
a t  t h e  Michoud Assembly F a c i l i t y  ( F i g u r e  1 ) .  The FY 
1980 p r o j e c t  provided f o r  r e p a i r  of approximate ly  one h a l f  of t h e  r o o f .  Th i s  proposed work i n c l u d e s  t h e  removal 
of r o o f i n g  not  replaced dur ing  Phase I of  t h e  p r o j e c t  and i n s t a l l a t i o n  of  an aggrega te- sur faced ,  a s p h a l t  b u i l t -  
up roof over a concre te  deck. It w i l l  reduce f u t u r e  maintenance c o s t s  and eliminate t h e  p o s s i b i l i t y  of  damage 
from l e a k s  t o  Space S h u t t l e  e x t e r n a l  t ank  product ion  equipment and materials. 

The first phase was a u t h o r i z e d  i n  t h e  FY 1980 program. 
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PROJECT: 

Bui ld ing  103 is t h e  main manufactur ing  f a c i l i t y  a t  t h e  Michoud Assembly F a c i l i t y  (MAF) , and is used e x c l u s i v e l y  
f o r  p roduc t ion  of Ex te rna l  Tanks f o r  N A S A ' s  Space S h u t t l e  Program. This  b u i l d i n g  is t h e  pr imary f a c i l i t y  used 
f o r  e x t e r n a l  t ank  manufactur ing .  T h e r e f o r e ,  it is impera t ive  t h a t  it be maintained a t  a l e v e l  c o n s i s t e n t  wi th  
t h e  programmatic manufactur ing  demands. There 
have been two major r e p a i r  e f f o r t s  s i n c e  1963: ( 1 )  af ter  h u r r i c a n e  Betsy  i n  1963 damaged the  SE c o r n e r  of t h e  
r o o f ;  and (2) a p r o j e c t  t o  r e p a i r  roof v a l l e y s  i n  1972. The roof  w i l l  be 18 y e a r s  o l d  i n  1981. The es t ima ted  
roof  l i f e  in the  N e w  Or leans  area is 12 y e a r s .  Consequently,  f o r  t h e  p a s t  s e v e r a l  y e a r s ,  an eve r  i n c r e a s i n g  
r e p a i r  e f f o r t  has been n e c e s s a r y  t o  p r o t e c t  the  s t r u c t u r a l  i n t e g r i t y  of the  b u i l d i n g  and t o  p reven t  manufactur ing  
i n t e r r u p t i o n s  due t o  leaks. During t he  per iod  of September 1977 t o  December 1978, $252,000 was expended f o r  
roof  r e p a i r .  These r e p a i r  e f f o r t s  have not  been able t o  keep pace w i t h  t he  r a p i d l y  d e t e r i o r a t i n g  c o n d i t i o n s .  
C u r r e n t l y ,  t h e  roof  has s o f t  s p o t s  caused by s a t u r a t e d  i n s u l a t i o n ,  b l i s t e r s  caused by t r apped  m o i s t u r e ,  v a l l e y s  
t h a t  are breaking down and caus ing  leaks,  and h o r i z o n t a l  roof d r a i n s  t h a t  have d e t e r i o r a t e d  t o  t h e  p o i n t  t h a t  
t h e y  m u s t  be r e p l a c e d .  Roof t r a f f i c  t o  s e r v i c e  t h e  many f a n  houses and o t h e r  roof s t r u c t u r e s  has a l s o  caused 
a breakdown in roof  i n t e g r i t y .  A P r e l i m i n a r y  Engineer ing  Repor t ,  prepared by an A-E c o n s u l t i n g  f i r m  i n  1978, 
concluded tha t  the roof of Bui ld ing IO3 should  be r e roofed  immediately due t o  t h e  V e r y  d e t e r i o r a t e d  cond i t ion"  
and t h a t  then c u r r e n t  repair e f f o r t s  could no t  s o l v e  t he  problem. The c o n s u l t a n t ' s  recommendation t o  r e roof  
a l s o  inc luded  changes in roof des ign t h a t  w i l l  reduce f u t u r e  maintenance e f f o r t  by improving d ra inage  and 
reduc ing  roof t ra f f ic  and w i l l  reduce energy consumption through more e f f e c t i v e  i n s u l a t i n g  t e c h n i q u e s .  

T h i s  b u i l d i n g  was c o n s t r u c t e d  i n  1943 and was r e r o o f e d  i n  1963. 

Delaying t he  r e p a i r  of t he  roof w i l l  s u b j e c t  t h e  b u i l d i n g ,  its c o n t e n t s  and the t a n k  p roduc t ion  p rocesses  
t o  cont inued damage from water l eakage .  
roof  and prevent  p o t e n t i a l  damage t o  t h e  b u i l d i n g  and its c o n t e n t s .  

Stop-gap repair measures are no t  s u f f i c i e n t  t o  adequa te ly  repair t h e  

PROJECT: 

T h i s  p r o j e c t  w i l l  p rovide  f o r  complet ing t h e  second phase (900,000 s q u a r e  fee t )  (83,610 s q u a r e  meters) of a 
two-phase roof replacement begun w i t h  FY 1980 r e s o u r c e s  ( F i g u r e  2 ) .  
e x i s t i n g  r o o f i n g  and t he  i n s t a l l a t i o n  of an aggrega te- sur faced ,  a s p h a l t  b u i l t- u p ,  5- ply roof  w i t h  i n s u l a t i o n  
over  t he  e x i s t i n g  concre te  deck. Add i t iona l  f l a s h i n g ,  expans ion j o i n t  cover s  and p i t c h  pocke t s ,  etc. w i l l  be 
r e p a i r e d / r e p l a c e d  as needed. Also inc luded w i l l  be t he  r e h a b i l i t a t i o n  o r  replacement of roof  h a t c h e s ,  j o i n t s ,  
and wood p u r l i n s  as r e q u i r e d .  
from the roof down through the  p l a n t  t o  an underground storm dra inage  system) w i l l  be r ehab i l i t a ted  t o  p reven t  
water ponding on the  r o o f .  

T h i s  p r o j e c t  i n c l u d e s  t h e  removal of 

The roof d ra inage  sys tem ( v e r t i c a l  and h o r i z o n t a l  p i p e s  t h a t  c a r r y  t h e  water 
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MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1981 ESTIMATES 

REHABILITATION OF THE ROOF, PHASE 11, BUILDING 103 
SITE PLAN 
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e 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

PROJECT TITLE: i o n  o f  C h i l l e d  Water Svstem 

Michoud Assemblv Fac1Ui.v INSTALLATION: I 

. .  

FY 1981 CoF ESTIMATE: $782 .OOO 

I O N  OF PROJECI : New Or l eans ,  Or leans  P a r i s h ,  Louis iana  

RRS 0FFIC;E;: Office of  t h e  Comptro l le r ,  F a c i l i t i e s  D iv i s ion  

FY 19 80 AND P R I O R  YF4RS FUNDING : The fo l lowing  p r i o r  y e a r s  funding  is r e l a t e d  t o  t h i s  p r o j e c t :  

S p e c i f i c  CoF f i n d i n g  ....................................... 75,000 
C a p i t a l i z e d  inves tmen t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75.ooo 
PURPOSE &D SCOPF,: 

Th i s  p r o j e c t  p rov ides  f o r  t h e  r e h a b i l i t a t i o n  of  t he  c e n t r a l  c h i l l e d  water system i n  t h e  E x t e r n a l  Tank ( E T )  
p roduc t ion  area of Bu i ld ing  103 ( F i g u r e  1 1 ,  Michoud Assembly F a c i l i t y  (MAF), wi th  connec t ions  t o  t h e  sys tems 
s u p p o r t i n g  t h e  thermal  p r o t e c t i o n  system (TPS) area,  Bu i ld ings  110 and 130. Approximately 4,300 l i n e a r  fee t  
(1,300 me te r s )  of  t h e  e x i s t i n g  c h i l l e d  water d i s t r i b u t i o n  system s tee l  p i p i n g  w i l l  be r ep l aced  and r e i n s u l a t e d  
a long  wi th  numerous j o i n t s ,  elbows and o t h e r  f i t t i n g s .  The c e n t r a l  c h i l l e d  water system p rov ides  envi ronmenta l  
c o n t r o l  of t h e  main manufacturing area through 42 f a n  houses as well as environmental  c o n t r o l  th rough v a r i o u s  
h e a t  exchangers  i n  s e v e r a l  s p e c i a l  areas. Addi t ions  t o  t h e  c h i l l e d  water system f o r  t h e  S a t u r n  program and 
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now f o r  ET p roduc t ion ,  have caused an imbalance i n  t h e  system flow. T h i s  p r o j e c t  w i l l  p rov ide  f o r  changes i n  
t h e  system t o  c o r r e c t  t h e  imbalance and w i l l  i n c l u d e  connec t ions  t o  t h e  systems t h a t  suppor t  t h e  TPS area 
t h e r e b y  p rov id ing  backup c a p a b i l i t y .  

PROJECT: 
The c h i l l e d  water d i s t r i b u t i o n  system was i n s t a l l e d  i n  1943 w i t h  l i g h t  gauge s p i r a l  welded s t e e l  used f o r  

t h e  large s i ze  p ipe .  The need f o r  numerous s p o t  r e p a i r s  s i n c e  1962 have i n d i c a t e d  an  i n c r e a s i n g  tendency f o r  
t h i s  p ipe  t o  d e t e r i o r a t e  a t  t h e  seams and t o  l eak .  The ET p roduc t ion  o p e r a t i o n s  r e q u i r e  c l o s e l y  c o n t r o l l e d  
envi ronmenta l  c o n d i t i o n s .  With t h e  i n c r e a s i n g  need f o r  r e p a i r s ,  f r e q u e n t  i n t e r r u p t i o n s  i n  t h e  c h i l l e d  water 
system could  cause  s e r i o u s  p roduc t ion  d e l a y s  o r  shutdown. Par t  o f  TPS area is served  by t h e  c e n t r a l  system. 
Loss of  c h i l l e d  water and t h e  needed envi ronmenta l  c o n d i t i o n s  d u r i n g  TPS a p p l i c a t i o n  could  n e c e s s i t a t e  removing 
TPS material a l r e a d y  a p p l i e d  and r e c l e a n i n g  of  t h e  tank .  Leaking overhead l i n e s  a l s o  cause  damage t o  t o o l i n g  
and p roduc t ion  items. The c r i t i c a l  n a t u r e  of  t h e  TPS o p e r a t i o n s  also r e q u i r e s  a backup c h i l l e d  water system. 
Th i s  p r o j e c t  w i l l  p rovide  t h a t  backup c a p a b i l i t y  as well as c o r r e c t  f low problems i n  e x i s t i n g  d i s t r i b u t i o n  
l i n e s  i n  t h e  west end of  Bu i ld ing  103 where t h e  demand has  g r e a t l y  i n c r e a s e d .  

A s  ET p roduc t ion  i n c r e a s e s  t o  suppor t  t h e  p r o j e c t e d  Space S h u t t l e  launch  schedu le ,  t h e r e  w i l l  be less 
o p p o r t u n i t y  t o  c l o s e  down t h e  c h i l l e d  water system f o r  planned r e p a i r s  and r e h a b i l i t a t i o n .  
w i l l  a d v e r s e l y  impact t he  ET p roduc t ion  and could r e s u l t  i n  s e r i o u s  c o s t  and schedule  impacts .  

Emergency r e p a i r s  

PROJECT: 

Thi s  p r o j e c t  p rov ides  f o r  t h e  replacement  and r e i n s u l a t i o n  of  approximate ly  4,300 l i n e a r  feet  (1,300 meters) 
o f  t h e  c h i l l e d  water d i s t r i b u t i o n  system s t e e l  p i p i n g  i n  Bu i ld ing  103. The work w i l l  i nvo lve  t h e  u se  of man- 
l i f t s  and/or  s c a f f o l d i n g  t o  perform r e p a i r s ,  as most of  t h e  p i p e ,  2 t o  20 i n c h e s  i n  diameter, is l o c a t e d  i n  
t h e  f o r t y- f o o t  h igh  roof  t r u s s e s  of t h e  manufacturing p l a n t .  Schedul ing  of  work must be coo rd ina t ed  w i t h  on- 
going  ET manufac tur ing  p r o c e s s e s  and must be performed i n  c l o s e  proximi ty  t o  j i g s ,  f i x t u r e s ,  equipment and 
machine t o o l s .  A d d i t i o n a l l y ,  t h e  p r o j e c t  w i l l  ba lance  t h e  f low of t h e  system and p rov ide  a c h i l l e d  water 
backup system f o r  Bu i ld ing  110 and Bu i ld ing  130. This  backup c a p a b i l i t y  w i l l  be provided by connec t ing  t h e  
sys tems i n  Bu i ld ings  130 and 110 w i t h  t h e  c e n t r a l  c h i l l e r  system ( F i g u r e  2 ) .  
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Unit 
tity GQSL m Unit of 

Measure 
. . .  A c a u i  t ~ Q R  ......................................... --- - -- - -- --- 

- -- - -- 782.ooo --e ............................................. 
Rehabilitation of chilled water lines.................. LS --- - -- 441,000 
Interconnection & modification of chilled water system. LS --- - -- 341,000 

--- - -- - -- --- ................................................ 
- -- - -- - -- --- Eallout- (not feasible) ........................... 

Total................................................................................. 782.ooo 

Figure 1 - Location Plan 
Figure 2 - Piping Diagram 

No other equipment is required. 

This project and other necessary work addressed in the repair, and rehabilitation and modification programs 
in this year's budget estimates is part of a comprehensive rehabilitation program for MAF utilities systems. 
These initiatives are based on requirements identified in engineering studies of utilities capacities, 
efficiencies, energy conservation and repair status. Is is planned to continue with similar maintenance efforts 
in future years that respond to priority requirements in reasonable increments of work. Such planning will 
focus on non-interference with ET manufacturing while keeping this unique national asset at an adequate level 
of repair. 
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MICHOUD ASSEMBLY FACl LlTY 
FISCAL YEAR 1981 ESTIMATES 

REHAB1 LITATION OF CHILLED WATER SYSTEM 

PIPING DIAGRAM 

FH 42 I ,12” INTERCONNECT - NEW FY 81 w BLDG 103 

L 
REHABILITATION AREA 
NUMEROUS LINES 

CHWS - - HILLED WATER PUMPS 

CROSS CONN. - NEW FY 81  
CHILLERS PART OF 

BLDG. 131 
PROJECT 

FIGURE 2 CF 6-10 
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VARIOUS LOCATIONS 
FISCAL YEAR 1981 ESTIMATES 

DSS-44, CANBERRA, AUSTRALIA 
MODIFICATION OF 26-METER ANTENNA 

\ 

SITE LOCATION 
FIGURE 1 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

I 
I PROJECT TlTLE: o f  26-Met e r  Antenna. DSS-44 Canb erra. Australia 
i 

INSTALLATION : a b o r a t  orv 

FY 1981 CoF ESTIMATE: $1.200.000 2 
LOCATlON 0 F R  P OJECT : Canberra,  Australia 

COGNlZANT HEADQUARTERS OFFICE: Office of Space Tracking and Data Systems 

FY 1980 AND P R I O R  YEARS FUNDING: The fo l lowing p r i o r  yea r s  funding is r e l a t e d  t o  t h i s  p r o j e c t :  

Planning 
m d  Des ian Construct  i o n  Total 

72,000 S p e c i f i c  CoF funding 72,000 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 11.083.000 11.081.000 

--- ....................................... 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.000 11.081.000 11.155.0 00 

SUMMARY PURPOSE AND SCOPE: 

S ince  a s i g n i f i c a n t  por t ion  of t h e  NASA deep space missions are c h a r a c t e r i z e d  by v a s t l y  i n c r e a s i n g  d i s t a n c e s  
from e a r t h ,  h igher  f r equenc ies  (e.@;., X-band) must be employed by both t h e  Spacec ra f t  and t h e  Deep Space Network 
(DSN), t o  determine p o s i t i o n  i n  space and t o  achieve  an accep tab le  s c i e n c e  data r e t u r n .  The NASA/Australian 
Deep Space antenna at Honeysuckle Creek, Canberra, Australia, w i l l  be modified t o  opera te  at  X-band f requenc ies  
as part of an o v e r a l l  plan t o  update all such Deep Space F a c i l i t i e s  (F igure  1 ) .  This w i l l  a l s o  provide  N A S A  
wi th  t h e  c a p a b i l i t y  t o  a r r a y  a l l  antennas i n  t h e  c u r r e n t  DSN i n  Australia a t  Xi-band t o  ach ieve  a s u b s t a n t i a l  
i n c r e a s e  in data rate r e t u r n  over t h a t  which has  been p o s s i b l e  up t o  now. The e x i s t i n g  antenna w i l l  be converted 
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from 26 t o  34 meters t o  provide t h i s  necessa ry  suppor t .  
been modified . The o t h e r  Deep Space F a c i l i t y  i n  A u s t r a l i a  has a l r e a d y  

The basic j u s t i f i c a t i o n  f o r  t he  a d d i t i o n  of an X-band c a p a b i l i t y  t o  e x i s t i n g  DSN 26-meter s t a t i o n s  is  t o  
suppor t  p r e s e n t l y  approved and near term NASA f l i g h t  miss ions ,  which have t h e  fo l lowing c h a r a c t e r i s t i c s :  

Data Return from Greater D i s t a n c e s  

The primary d a t a  mode f o r  many on-going and f u t u r e  p l a n e t a r y  and i n t e r p l a n e t a r y  s p a c e c r a f t  is X-band f o r  
ach iev ing  higher  data rates and p r e c i s i o n  nav iga t ion  a t  g r e a t e r  d i s t a n c e s .  

of  I n  - F u h t  SDacecraf t  

The very  long f l i g h t  time ( y e a r s )  t o  t h e  o u t e r  p l a n e t s  and t h e  r e l a t i v e  p o s i t i o n s  of t h e  p l a n e t s  produce a 
"bunching effect" of en rou te  spacecraft as seen from earth.  Thus ,  more antenna c a p a b i l i t y  is requ i red  at  each 
complex t o  suppor t  space miss ions ,  s i n c e  more s p a c e c r a f t  are i n  view s imul taneously .  A s  an  example, t h e  c l o s e  
Mars f l y b y  southern  t r a j e c t o r y  c o n d i t i o n  w i l l  p r e v a i l  f o r  t h e  G a l i l e o  miss ion,  which w i l l  r e q u i r e  heavy suppor t  
from the  southern  hemisphere s t a t i o n s .  Other approved miss ions  i n  f l i g h t  i n  t h e  mid 1980's  w i l l  be i n  view 
a t  t he  same times from the A u s t r a l i a n  l o c a t i o n ,  and w i l l  r e q u i r e  concurrent  suppor t .  

CT OF DEJ,AY: 

FY 1981 funds  w i l l  a s s u r e  an o p e r a t i o n a l  c a p a b i l i t y  by t h e  mid-1980's t o  adequate ly  suppor t  t h e  i n - f l i g h t  
p l a n e t a r y  miss ions .  

PROJECT: 

This  p r o j e c t  provides  f o r  t h e  modi f i ca t ion  o f t h e  e x i s t i n g  26-meter antenna a t  Canberra,  A u s t r a l i a ,  t o  o p e r a t e  
a t  both S and X-band f requenc ies  w i t h  an a p e r t u r e  of  34 meters  t o  a s s u r e  adequate performance r e t e n t i o n  of  S- 
band f i e q u e n c i e s .  It w i l l  i nc lude  p r i m a r i l y  t h e  s t r u c t u r a l  modi f i ca t ions  necessary  t o  suppor t  a new S and X- 
band microwave subsystem. T h i s  work c o n s i s t s  of backup s t r u c t u r e  modi f i ca t ions ,  s t r eng then ing  bo l t ed  j o i n t s  
by welding,  extending foundat ions ,  replacement of a i r- c o n d i t i o n i n g  and se rvo  l i n e s ,  and s a f e t y  modi f i ca t ions  
t o  ladders and p la t fo rms .  
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The basis f o r  t h i s  c o s t  estimate is an in-house p re l iminary  eng inee r ing  a n a l y s i s  based on the  t h r e e  previous  
convers ions .  

Unit 
t i t v  m G2S.L 

Unit of 
Measure 

. . .  Land A c u u & u r . a  ......................................... --- --- --- --- 
t r u c t i w  ............................................. --- --- --- 1.200.000 

Antenna foundation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- 265,000 
Counterweights,  l a d d e r ,  i n s t a l l a t i o n . . . . . . . . . . . . . . . . . . .  LS --- --- 250,000 --- --- 275 , 000 

-e- --- 41 0,000 
............................................ Weld j o i n t s  LS 

S t r i p  an tenna ,  s i t e  p r e p a r a t i o n ,  e tc . . . . . . . . . . . . . . . . . . .  Ls 

................................................ -- - --- --- --- 
(no t  f e a s i b l e )  ........................... --- --- --- --- 

Total . . . . . . . . . .  ....................................................................... 1.200 .ooo 

e: 
Figure 1 - S i t e  Location 

E l e c t r o n i c s  data handling equipment, and r a d i o  frequency and microwave equipment a s s o c i a t e d  w i t h  t h e  S-X 
conversion is estimated t o  c o s t  $5,510,000,  and w i l l  be provided w i t h  R&D funding i n  FY 1981 - 1983. 

FUTURF: CoF -QT.UATED FUNDlNG REQUIRED ’ TO COMPJXTE THIS P ROJECT : 

No f u t u r e  funding is requ i red  f o r  t h i s  f a c i l i t y  p r o j e c t .  

CF 7-4 



VARIOUS LOCAT IONS 

REPLACEMENT OF AZIMUTH RADIAL BEARING 
DSS-14, GOLDSTONE, CALIFORNIA 

FISCAL YEAR 1981 ESTIMATES 

I L M  no*o 

I I I I 

FIG 1 1  RE 1 

I 

I 

c) 
N 

BOUNDRY 

n \NTE”A 
7ANCE 
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COiV S 'I' Rlr CT I O N  OF FA C 1 L  1 T  1 ES 

FlSCAL YEAh 1961 ESTIMATES 

PeDlacement of AzUuth  Rad ia l  Bearinn. 

J e t  --I PROJECT TlTLE, : DSS-14. Goldstone.  C a i f o r n i a  

INSTALLATION: P r o D m i o n  J,aboratorv 

FY 1981 COP ESTIMATE: $950.000 

LOCATION OF PROJECT: Golds tone ,  C a l i f o r n i a  

C O G N U A N T  HRADOUARTERS OFFICE;: O f f i c e  of Space Tracking and Data Systems 

FY 19 80 AND P R l O R  YEARS FUNDlN G :  The fo l lowing p r i o r  y e a r s  funding is related t o  t h i s  p r o j e c t :  

Planning 
and Des i a n  Const ruct  i o n  Total 

....................................... 57,000 S p e c i f i c  CoF funding 57,000 --- 
C a p i t a l i z e d  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  27.141.000 27.143 .OOO 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMH Y PURPOSE AND SCO PG: 

27.141.000 27.200 .OOO ______ 

This  p r o j e c t  provides  f o r  t h e  r e h a b i l i t a t i o n  of t h e  radial  bear ing of  t h e  64-Meter Tracking Antenna (DSS- 
14) at  t h e  Goldstone Deep Space Communication Complex, Golds tone ,  C a l i f o r n i a  (Figure  1). This  antenna has 
been i n  s e r v i c e  f o r  n e a r l y  15 years. I n  t h a t  time, t h e  radial  bear ing has d e t e r i o r a t e d  and t h e  r i s k  of f a i l u r e  
has  inc reased .  The bear ing w i l l  be r e h a b i l i t a t e d  by r e p l a c i n g  t h e  runner and w e a r s t r i p  ( F i g u r e s  2 and 3 ) .  
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PROJECT JUSTIFUTIOK: 

The replacement of the  radial bear ing  and w e a r s t r i p  assembly is r equ i r ed  i n  o rde r  t o  prec lude  an  unscheduled 
shutdown of DSS-14 due t o  radial  bear ing  fa i lu re .  A f a i lu re  of  t h i s  type  could cause a l o s s  of  s p a c e c r a f t  
d a t a  f o r  s e v e r a l  months. I n  a d d i t i o n  t o  t he  increased r i s k  of f a i lu re ,  t h e  p re sen t  d e t e r i o r a t e d  cond i t i on  of  
t h e  r a d i a l  bear ing  runner r e s u l t s  in a l o s s  of antenna performance i n  h igh  winds. I n  o rde r  t o  compensate f o r  
the p re sen t  runner c o n d i t i o n ,  t he  preload has been reduced from 330,000 pounds (150,000 k i lograms)  t o  a va lue  
under 200,000 pounds (91,000 k i lograms) .  T h i s  has caused the  antenna t o  be less  st iff  i n  response t o  both 
s t e a d y  and gus ty  winds. Th i s  r educ t ion  i n  s t i f f n e s s  a l s o  causes  a small i nc rease  i n  t r a c k i n g  e r r o r  under 
normal cond i t i ons .  

The DSS-14 rad ia l  bear ing  has ,  i n  t h e  p a s t ,  shown evidence of a very  h igh  d e t e r i o r a t i o n  rate.  The d e t e r i o r a t i o n  
was such t h a t  it was v i s i b l e  as gaps between the  runner and t h e  g rou t  which increased  from 0.020- inch t o  0.045- 
inch  (.051 cen t ime te r  t o  . l l  c e n t i m e t e r ) .  I n  two areas conc re t e  s p a l l e d  d i r e c t l y  below t h e  runner  j o i n t .  
S ince  tha t  time, t h e  preload i n  t h e  wheel assemblies has  been reduced and t h e  sheared w e a r s t r i p  b o l t s  have 
been rep laced .  b r i n g s  in t h e  g rou t  were made and seve re  r u s t i n g  on the  grout  s i d e  of  t h e  runner  was d iscovered .  
Also ,  there was evidence of shear fa i lure  of t h e  dowel p in s  i n  t h e  runner .  The mechanical j o i n t s  i n  t he  runner  
were r e in fo rced  by welding a po r t i on  of t he  j o i n t ,  and a p o l y e s t e r  material was used t o  seal t h e  runner- grout  
gap t o  exclude moisture and s t a b i l i z e  the  ox ida t ion  process  i n  t h e  g r o u t .  

ACT OF D W :  

The 64-meter antenna subnet  is the  "backbone and workhorse11 of t h e  Deep Space Network. Downtime f o r  the 
i n s t a l l a t i o n  po r t i on  of t h i s  p r o j e c t  is four  months. 
is May through August 1982. If  t h i s  p r o j e c t  is de layed ,  then i n s t a l l a t i o n  cannot be accomplished dur ing  a 
q u i e t  time f o r  the  antenna.  Work would then have t o  be scheduled du r ing  important  mission suppor t  pe r iods .  

The first i n t e r v a l  between major mission suppor t  p e r i o d s  

This  p r o j e c t  w i l l  r ep l ace  the  e x i s t i n g  radial bear ing  w e a r s t r i p  and runner  assembly. T h i s  w i l l  c o n s i s t  o f  
removing the  e x i s t i n g  r a d i a l  bear ing  w e a r s t r i p  and runner  assembly, f a s t e n e r s ,  and g r o u t ;  p r epa r ing  t h e  conc re t e  
c o l l a r  s u r f a c e ,  r ep l ac ing  t h e  f a s t e n e r s ,  i n s t a l l i n g  t h e  runner  assembly and w e a r s t r i p  and re- grout ing  between 
t h e  runner  and concre te  c o l l a r .  The al ignment  of the runner  which is 5- inch (12.7 cen t ime te r )  t h i c k  s tee l ,  
30 fee t  (9.1 meters) in d iameter ,  is a major and very  c r i t i c a l  t a s k .  
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PROJECT COST ESTIMATE: 

The basis f o r  t h i s  c o s t  estimate is an in-house Pre l iminary  Engineering Report .  

Unit 
t i t y  GQsL 

Unit of 
Measure 

. . .  kea- ......................................... --- --- --- 
-- - --- --- ............................................. 

--- --- F a b r i c a t i o n  of wearstrip. .............................. LS 
F a b r i c a t i o n  of runner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Removal of w e a r s t r i p  and runner . . . . . . . . . . . . . . . . . . . . . . . .  LS 
I n s t a l l a t i o n  and alignment ............................. LS 

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

-- - --- --- ................................................ 
--- --- --- (no t  f e a s i b l e )  ........................... 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Figure 1 - Location Plan  
Figure  2 - Azimuth Hadial Bearing Design 
Figure 3 - Present  Condition of Bearing 

T S-: 

No o t h e r  equipment is requ i red .  

950.000 
85,000 

80,000 
85,000 

700,000 

CoF ES-ED F U N D I N G  REQSIJESD TO COMPLETE THIS  PROJECT: 

No f u t u r e  funding is requ i red  t o  complete t h i s  p r o j e c t .  
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VARIOUS LOCATIONS 
FISCAL YEAR 1981 ESTIMATES 

REPLACEMENT OF AZIMUTH RADIAL BEARING 
DSS-14, GOLDSTONE: CALIFORNIA 

GROUT 

RUNNER 

WEAR STR I P 

CAPSCREWS 

GROUT 

1 AL IGNMENT 
BOLTS 

DES I G N  AL I  GNMENT -- - 
SECT1 ON A - A  

AZIMUTH RADIAL BEARING DESIGN 
FIGURE 2 CF 7-9 



VARIOUS LOCATIONS 

REPLACEMENT O F  AZIMUTH RADIAL BEARING 
F I S C A L  YEAR 1981 ESTIMATES 

D S S  - 14 ,  GOLDSTONE, C A L I F O R N I A  

-- - PRESENT SLOPED CONDITION 

GROUT 

RUNNER 

WEARSTRIP 

C A  PSCR EWS 

GROUT 

ALIGNMENT- 
BOLTS 

PRESENT C O N D I T I O N  O F  BEARING 
F I G U R E  3 CF 7-10 
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CONSTRII CTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

. . .  ?Dace S h u t t l e  F u t l e s  

i o u s  J , oca t i ons  

PROJECT TITLE: __ 

INSTALLATION : . - - 

FY 1981 CoF ESTIMATE: $10.100 .ooo 

LOCATION OF PROJECT: Locat ions  a r e  i d e n t i f i e d  i n  t h e  fol lowing documentation. 

: Office of Space Transpor ta t ion  Systems 

FY 19 80 AND P R I O R  YEARS FU N D I N G  : The fol lowing p r i o r  years  funding is related t o  t h i s  p r o j e c t :  

and D e s i a  Cons t ruc t  i o  n Total 
Planning 

76,488,000 
Cap i t a l i z ed  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  117. 175.00Q 137.175.000 
S p e c i f i c  CoF funding ....................................... 6,817,000 69,671,000 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.817.ooo 206.846.000 211.661.000 

Y PURPOSE AND SCOPE: 

The purpose of t h i s  p r o j e c t  is t o  r ehab i l i t a t e ,  modify, and add t o  e x i s t i n g  Government-owned f a c i l i t i e s ,  and 
t o  cons t ruc t  new fac i l i t i e s  t o  meet unique requirements  of t he  Space S h u t t l e  Program. A s  i n  p r i o r  y e a r s ,  t h i s  
S h u t t l e  f ac i l i t i e s  package i nc ludes  a l l  major f a c i l i t y  requirements  unique t o  t h e  Space S h u t t l e  Program. In  
FY 1981, t h e  proposed S h u t t l e  f ac i l i t i e s  are p r imar i l y  r e l a t e d  t o  t he  e x t e r n a l  t ank  (ET) manufacturing and 
f i n a l  assembly a t  Michoud Assembly F a c i l i t y  (MAF) and t h e  s o l i d  rocke t  motor (SRM). manufacturing and f i n a l  
assembly at  Thiokol.  The major i ty  of requirements  addressed i n  t h i s  r eques t  were envis ioned i n  previous 
planning.  Ce r t a in  o the r  requirements  have j u s t  now become known as manufacturing exper ience  has begun t o  
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mature and the  program has developed. Also included are minor r e h a b i l i t a t i o n  and modi f i ca t ion  p r o j e c t s  which 
are requ i red  t o  suppor t  the Space S h u t t l e  and are t h e r e f o r e  considered Space S h u t t l e  unique p r o j e c t s .  

PROJECT: 

P r i o r  year CoF budgets f o r  t h e  Space S h u t t l e  Program au thor ized  modi f i ca t ion  and c o n s t r u c t i o n  of f a c i l i t i e s  
f o r  t e c h n i c a l  development, Space S h u t t l e  main engine tests, ground tests, manufacturing,  and launch and landing.  
A l l  of the  f a c i l i t i e s  t o  suppor t  t he  first Manned O r b i t a l  F l i g h t  and the  Design, Development, Test and Evaluat ion  
p o r t i o n  of the  program are e s s e n t i a l l y  completed and have been put  i n t o  opera t ion  o r  are being a c t i v a t e d .  The 
major p r o j e c t s  i n  t h i s  funding reques t  are f o r  con t inua t ion  of modi f i ca t ions  t o  manufacturing f a c i l i t i e s  f o r  
t h e  ET'S and SRM's. These p r o j e c t s  are requ i red  at t h i s  time t o  add t o  manufacturing c a p a b i l i t i e s  a t  MAF and 
Thiokol t o  meet production needs which, i n  t u r n ,  suppor t  planned o p e r a t i o n a l  Space S h u t t l e  mission c a p a b i l i t y .  

A s  i n  previous r e q u e s t s ,  t he  p r o j e c t s  included have been c a r e f u l l y  reviewed a g a i n s t  o p e r a t i o n a l  p r o j e c t i o n s  
and mission c a p a b i l i t i e s  t o  i n s u r e  they are not  prematurely r eques ted .  
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MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1981 ESTIMATES 

MODIFICATION OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES 
FOR EXTERNAL TANKS 

LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

PROJECT TITLE : 

INSTALLATION: 

FY 1981 CoF ESTIMATE: 

LOCATION OF PROJECT: New Or leans ,  Orleans P a r i s h ,  Louisiana 

COGNIZANT HEADQUARTERS OFFICE: Office of Space Transpor t a t i on  Systems 

3 : The fo l lowing  p r i o r  yea r s  funding is related t o  t h i s  p r o j e c t :  

Planning 
land Deslqn Cons t ruc t ion  Total 

Specific CoF funding ....................................... 5,618,000 59,041,000 64,659,000 
C a p i t a l i z e d  investment . . .  132.927.ooo .................................. 112.927 .OOO N / A  

To ta l . . . .  ................................................ 5.61 8 .OOO 191.96 8 .OOO 197 5 8 6  .OOO 

R Y  PURPOSE AND SCOPE: 

Th i s  p r o j e c t  cont inues  work begun with p r i o r  yea r s  r e s o u r c e s ,  i nc lud ing  FY 1980. It provides  f o r  t h e  
modif ica t ion  of manufacturing and f i n a l  assembly f a c i l i t i e s  a t  t h e  Michoud Assembly F a c i l i t y  (MAF) for t h e  
Space S h u t t l e  Externa l  Tank ( E T )  product ion.  It is r equ i r ed  t o  provide t h e  f a c i l i t i e s  necessary  t o  fabricate 
and assemble t h e  t h r e e  major components of t h e  ET, t o  t e s t  and c l ean  them, t o  apply  t h e  Thermal P r o t e c t i o n  
System (TPS), and t o  assemble t h e  major components i n t o  a complete ET. The assembled ET is then equipped wi th  
plumbing and e lec t r ica l  systems and checked f o r  acceptance t o  be shipped t o  t h e  launch s i t e .  
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P r i o r  yea r s  r e sources  provided modi f i ca t ions  t o  t h e  Main Manufacturing Bui ld ing,  Bui ld ing 103; t h e  Vertical 
Assembly Bui ld ing ( V A B )  , Build ing 110; t h e  F i n a l  Acceptance and Checkout Bui ld ing,  Building 420; t h e  c o n s t r u c t i o n  
of Phase I ,  High Bay Addi t ion ,  Bui ld ing 114;  a f a c i l i t y  t o  apply  a b l a t o r  t o  the  LH t ank ,  Bui ld ing 131; a proof 
test  f a c i l i t y  f o r  t h e  LH2 t ank ,  Bui ld ing 451; a Thermal P r o t e c t i o n  System waste g i s p o s a l  f a c i l i t y ;  and major 
r e h a b i l i t a t i o n  of va r ious  f a c i l i t i e s  t o  support  t h e  production of t he  S h u t t l e  Ex te rna l  Tank. 

The FY 1980 p r o j e c t  provided a d d i t i o n a l  production f a c i l i t i e s  needed t o  suppor t  ET manufacturing and f i n a l  
assembly. Work a l s o  inc luded a f a c i l i t y  t o  d i spose  of TPS wastes ;  and two p r o j e c t s  t o  a s s u r e  t h e  i n t e g r i t y ,  
r e l i a b i l i t y ,  and energy e f f i c i e n c y  of t h e  t o t a l  ET manufacturing p l a n t  and i ts  b a s i c  suppor t  systems.  

T h i s  FY 1981 p r o j e c t  ( F i g u r e  1 )  provides  f o r  addi t . iona1 f a c i l i t i e s  f o r  i n c r e a s i n g  product ion ra te  capabi l i t i es  
requ i red  t o  suppor t  scheduled S h u t t l e  launches .  These f a c i l i t i e s  are t h e  t he  t h i r d  and las t  phase of t h e  
Hor izon ta l  LH Tank Spray Ablator  F a c i l i t y ,  begun w i t h  FY 1979 funding and continued w i t h  FY 1980 r e s o u r c e s ,  
and additiona?/modif i e d  crane  coverage and a s s o c i a t e d  t r u s s  modi f i ca t ions  i n  t he  Main Manufacturing Bui ld ing 
103. These p r o j e c t s  have been implemented in phases t o  meet t h e  requirements  f o r  production as they i n c r e a s e ,  
but  l i m i t e d  so as t o  avoid unnecessary overbui ld ing i n  the  e a r l y  yea r s .  
c o n s t r u c t i o n  w i l l  be completed i n  t he  c e n t r a l  production areas before  t h e  ET production rates become c r i t i c a l  
t o  the o v e r a l l  program. The c u r r e n t  schedule is devised t o  minimize i n t e r f e r e n c e  between c o n s t r u c t i o n  work 
and ET product ion.  

Work has been scheduled so t h a t  . 

I n  a d d i t i o n  t o  the con t inua t ion  of modi f i ca t ions  l i s t e d  above, one new modif ica t ion  is included i n  t h i s  FY 
1981 r e q u e s t .  The assembly of t h e  i n t e r t a n k  is now being accomplished on a modified t o o l  and foundat ion from 
the  Saturn  program. This  t o o l i n g  conf igura t ion  has proven i n e f f i c i e n t  and cannot meet planned production 
rates. Foundations f o r  two new i n t e r t a n k  assembly p o s i t i o n s ,  inc luded in t h i s  estimate, w i l l  accommodate new, 
more e f f i c i e n t  too l ing .  This  w i l l  r e s u l t  in improved production o p e r a t i o n s  and s i g n i f i c a n t  c o s t  sav ings  i n  
i n t e r t  ank as sembl y . 
PROJECT: 

av F a c i l i t v .  Cell  131 . .  

T h i s  phase of f a c i l i t i e s  modi f i ca t ions  f o r  ET manufacturing completes t he  c o n s t r u c t i o n  of t h e  t h i r d  and l a s t  
ce l l  of the Hor izonta l  LH2 Spray Ablator  F a c i l i t y .  FY 1979 and FY 1980 p r o j e c t s  provided a c lean ing  and priming 
c e l l  and one a b l a t o r  spray c e l l ,  along w i t h  t he  foundation f o r  t h i s  t h i r d  ce l l .  Because the  first a b l a t o r  
spray ce l l  can suppor t  a rate of on ly  16 t anks  p e r  year dur ing t h e  e a r l y  product ion,  a second Cell M ,  is needed 
t o  achieve  t h e  rate requ i red  t o  meet t h e  program demands when it is scheduled t o  come on l i n e  i n  e a r l y  1982. 
The u l t i m a t e  c a p a b i l i t y  f o r  the a b l a t o r  a p p l i c a t i o n  i n  these two i d e n t i c a l  ce l l s  w i l l  be 60 LH t anks  per year. 2 
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U a n e  and Truss  Modi f ica t ions .  Bui ld inn  102 . .  

Modif ica t ions  to  the e x i s t i n g  c rane  systems i n  t h e  Main Manufacturing Bui lding 103 are requi red  t o  h e l p  
smooth product ion flow and provide adequate c rane  coverage in v i t a l  areas. The work f low exper ience  of the 
first few tanks  has v a l i d a t e d  t h e  requirement f o r  a d d i t i o n a l  c rane  coverage t o  improve t h e  e f f i c i e n c y  of moving 
material i n  the product ion area. Also,  e x i s t i n g  c r anes  which range i n  age from seventeen t o  t h i r t y - s i x  years  
have d e t e r i o r a t e d .  These u n i t s  m u s t  be overhauled t o  a s su re  t h e i r  r e l i a b i l i t y  and t o  meet c u r r e n t  OSHA s a f e t y  
s t anda rds .  IncPeasing material handl ing requirements  n e c e s s i t a t e  accomplishing t h i s  work a t  t h i s  time t o  
minimize product ion i n t e r r u p t i o n s  when higher  product ion rates are requi red .  Some mod i f i ca t i ons  t o  t h e  t r u s s  
system are r equ i r ed  t o  support  the  c rane  work. 

J n t e r t a n  
. . .  k Assemb l v  F a c i l i t i e s :  

The i n t e r t a n k  is p r e s e n t l y  assembled using modified Sa tu rn  t o o l i n g .  A s  each i n t e r t a n k  is completed, the  
t o o l i n g  m u s t  be disassembled t o  p e r m i t  removal of the  completed i n t e r t a n k .  Th i s  time-consuming disassembly 
and assembly w i l l  prevent  meeting f u t u r e  planned product ion r a t e s .  Therefore ,  t o  meet the  product ion requi rement ,  
a new t o o l  m u s t  be i n s t a l l e d  t o  a l l ow  f o r  crane removal of t he  i n t e r t a n k  without  t o o l  disassembly. T h i s  p r o j e c t  
p rov ides  t h e  foundat ion f o r  two i n t e r t a n k  assembly p o s i t i o n s  requi red  to  s a t i s f y  t he  u l t ima te  product ion rate. 
The i n t e r t a n k  assembly p o s i t i o n s  w i l l  a l so  be relocated t o  provide an improved layout  f o r  more e f f i c i e n t  
o p e r a t i o n s  and t o  a l low c o l l o c a t i o n  of t he  o the r  a s soc i a t ed  i n t e r t a n k  assembly tasks.  The r e s u l t i n g  a n t i c i p a t e d  
i nc r ea sed  e f f i c i e n c y  w i l l  lower u n i t  product ion c o s t s  of the  i n t e r t a n k .  

The Hor izonta l  LH Spray Ablator  , Cell M and the  I n t e r t a n k  Assembly F a c i l i t y  are requi red  t o  support  product ion 
rates t h a t  are pro jec ted  t o  be needed at t he  time the se  f a c i l i t i e s  are scheduled t o  be completed. F a i l u r e  t o  
provide them at t h i s  time would prevent  a t t a inment  of needed c a p a b i l i t y  t o  manufacture ET'S  t o  support  f l i g h t  
rates i n  1983. Delay of t he  crane and t r u s s  mod i f i ca t i ons  would n e c e s s i t a t e  mod i f i ca t i ons  a t  a time when t h e  
product ion schedule  has increased  and cons t ruc t i on  i n t e r r u p t i o n s  of manufacturing would be c r i t i ca l .  

2 
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PHOJEC T DESCRIPTION: 

This  p r o j e c t  con t inues  work au thor ized  i n  p r i o r  yea r s .  It inc ludes  c o n s t r u c t i o n  and modi f i ca t ions  i n  Bu i ld ings  
103 and 131; adding a spray a b l a t o r  c e l l  t o  Building 131, modif ica t ion  of t he  c ranes  i n  Bui ld ing 103, c o n s t r u c t i o n  
of  t h e  foundat ion f o r  new i n t e r t a n k  assembly p o s i t i o n s  and a s s o c i a t e d  u t i l i t i e s  suppor t .  

T h i s  is the  t h i r d  c e l l  of a t h r e e- c e l l  bu i ld ing  (Figure  2 ) .  T h i s  phase of work w i l l  provide t he  second sp ray  
a b l a t o r  ce l l .  Included i n  t h i s  estimate is t h e  bu i ld ing  s h e l l ,  approximately 50 feet  wide (15.2 m e t e r s ) ,  60 
feet  high (18.2 meters), and 150 feet  long (45.6 meters); access p la t fo rms ,  s t a i r w a y s ,  doors ,  and i n t e r i o r  
s t r u c t u r e s .  T h i s  ce l l  w i l l  be connected t o  t he  mechancial and u t i l i t y  systems of t he  e x i s t i n g  s t r u c t u r e ,  
r e q u i r i n g  an i n c r e a s e  i n  c a p a c i t y  t o  suppor t  t h i s  new c e l l .  
f o r  t h i s  ce l l  w i l l  a lso  be provided.  

Cranes,  f i re  suppress ion and o t h e r  u t i l i t y  s e r v i c e  

Modificatons t o  e x i s t i n g  c ranes  i n  the manufacturing f a c i l i t y ,  Bui ld ing 103, inc lude  new c r o s s o v e r s ,  r e l o c a t i n g  
e x i s t i n g  c r o s s o v e r s ,  c l ean ing  shoes and ra i l s ,  r e p l a c i n g  o r  reworking c o n t r o l  systems,  i n s t a l l i n g  pendants ,  
shor ten ing  rails,  removing bridges and ra i ls ,  and in some c a s e s  i n c r e a s i n g  c a p a c i t i e s  (F igure  3) .  Areas 
s e r v i c e d  by t h i s  expanded coverage inc lude  t he  Liquid Oxygen Tank o f f l o a d  and s t o r a g e  area,  t h e  new o f f l o a d  
p o s i t i o n s  f o r  t he  Liquid Hydrogen Tank, p o r t i o n s  of t h e  o p e r a t i o n s  on t h e  east s ide  of t h e  bu i ld ing  and t h e  
Chemical Clean and F i n i s h  Area. 

T h i s  FY 1981 p r o j e c t  a l s o  provides  f o r  c o n s t r u c t i o n  of a foundat ion t o  accommodate two i n t e r t a n k  assembly 
t o o l s ,  l i g h t i n g ,  HVAC s e r v i c e  and o t h e r  suppor t ing  u t i l i t i e s .  Also inc luded is t h e  i n s t a l l a t i o n  of four  c r a n e s  
and necessary  u t i l i t y  s e r v i c e  t o  t he  i n t e r t a n k  p o s i t i o n s  (F igure  4 ) .  
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PROJECT COST ES’LUATE: 

Unit 
n t i t e  m 

Unit of 
Measure 

. . .  
Land A c a u l s l t l o n  --- --- --- ......................................... 

--- --- --- m s t r u c  t i o n  ............................................. 
--- I n t e r t a n k  assembly p o s i t i o n  ............................ 

Architectural/structural. ............................ LS 
Mechanical systems ................................... LS 
E l e c t r i c a l  systems ................................... LS 

LH a b l a t o r  spray f a c i l i t y  --e --- --- ............................. --- --- $rchitectural/structural ............................. LS --- --- Mechanical system .................................... LS --- --- Electrical systems ................................... LF 

--- --- --- Crane and t r u s s  modifications. . . . . . . . . . . . . . . . . . . . . . . . . .  
Architectural/structural............................. Cranes --- --- 
Electr ical  systems.. ................................. Cranes --- --- 

FauiDment --- --e --- ................................................ 
--- --- --- F a l l o w t a -  (no t  feasible) ........................... 

Total................................................................................. 

5.400 .OOO 

1,400,000 
(1,135,000) 

(80,000) 
(185,000) 

3,000,000 
(1,440,000) 
(1,440,000) 

(120,000) 

1,000,000 
(900 ,000~ 
(100,000~ 

5.400 .OOO 

Figure 1 - MAF Location Plan wi th  gene ra l  l o c a t i o n  of p r o j e c t s  
Figure  2 - Horizonta l  LH2 Ablator  Spray F a c i l i t y ,  Bui lding 131 - Cell M 
F igure  3 - Crane and Truss  Modif icat ion Location Plan 
F igure  4 - I n t e r t a n k  Assembly Pos i t i on  gene ra l  l ayout  

CF 8-9 



Special t o o l i n g  ( sp ray  t o o l i n g ,  assembly t o o l i n g ,  unique work p la t fo rms ,  and s p e c i a l  d o l l i e s )  w i l l  be needed 
f o r  ET production opera t ions .  They w i l l  be funded from R&D sources .  E x i s t i n g  s u r p l u s  Apollo t o o l i n g ,  wi th  
modi f i ca t ions  as r e q u i r e d ,  w i l l  be used t o  the  m a x i m u m  e x t e n t  p o s s i b l e  t o  meet t h i s  need. 

FUTURE CoF F U N D I N G  REQUIRED TO COMPLETE THIS  PROJECT: 

Addi t ional  CoF resources  may be r equ i red  i n  t he  fbture t o  provide f o r  completion of product ion fac i l i t i e s  
t o  suppor t  the m a x i m u m  ET product ion rate .  T h i s  i n c l u d e s ,  a d d i t i o n a l  chemical tank farm c a p a c i t y ,  an ET s t o r a g e  
f a c i l i t y ,  the  remaining two TPS ce l l s  i n  the High Bay Addit ion (Bui ld ing 1141, and the  second f i n a l  acceptance  
and checkout s t a t i o n .  Addi t ional  modi f i ca t ion  work, not  now i d e n t i f i e d ,  may a l s o  be necessa ry  t o  s a t i s fy  
f u t u r e  programmatic requirements as t hey  evolve.  
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CONSTRUCTlON OF FAClLITlES 

FlSCAL YEAR 1981 ESTIMATl3S 

PROJECT TITLE:  Modif icat  i o n s  t o  S o l i d  Rocket Motor Manu f a c t u r  i n n  a nd Ass emblv F a c i l i t i e s  I___-. 

INSTALLATION: l a n t .  Wasatch D i v i s i o n .  Utah ___-___--- Thiokol  P 

FY 1981 CoF ESTIMATE: $2.700. 000 

J ,OCATION OF PROJECT : Wasatch, Utah 

COGNIZANT HEADQUART ERS OFFIC E: Office of Space T ranspo r t a t i on  Systems 

PY 19 80 AND P R I O R D R S  FUNDING : The fol lowing p r i o r  years  funding is related t o  t h i s  p r o j e c t :  

Planning 
m d  Des i n n  Cons t ruc t  i o n  Total 

S p e c i f i c  CoF funding. . . .  ................................... 447,000 1,920,000 2,367,000 
Cap i t a l i z ed  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  2.683 .OOO 2.681.00 0 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.000 4.603 .OOQ 5.050 .OOO 

SUMMARY PURPOSE AND SCOPE: 

This  p r o j e c t  con t inues  work begun with p r i o r  year r e sou rce s ,  and f u r t h e r  supplemented by FY 1978 and FY 1979 
r e sou rce s  t o  provide Space S h u t t l e  So l id  Rocket Motor (SRM) product ion c a p a b i l i t y  i n  Government-owned f a c i l i t i e s  
a t  t h e  Thiokol P l a n t ,  Wasatch Div i s ion ,  Wasatch, Utah (F igu re  1 ) .  The government f a c i l i t i e s  involved are 
p o r t i o n s  of A i r  Force P l an t  No. 78 l oca t ed  on the  ad j acen t  Thiokol f a c i l i t y .  The c o s t  of t h e  b a s i c  "pre- 
s h u t t l e t 1  government p l an t  f a c i l i t i e s  is not included in t h e  p r i o r  yea r s  funding data above. 
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P r i o r  year resources  were used t o  modify e x i s t i n g  Government-owned b u i l d i n g s  t o  develop,  manufacture,  assemble, 
s t o r e ,  and tes t  Space S h u t t l e  S o l i d  Rocket Motors (SRM's). These modi f i ca t ions  were geared t o  provide SRM 
product ion and related f a c i l i t y  c a p a b i l i t y  f o r  t he  test  phase,  e a r l y  o p e r a t i o n a l  phase and t o  suppor t  t h e  
S h u t t l e  launch rates i n  the  range of 18 t o  24 f l i g h t s  p e r  year .  

The FY 1975 funding provided modi f i ca t ions  t o  t he  o x i d i z e r  g r i n d i n g ,  case p repara t ion  and rec lamat ion ,  
r ad iograph ic  i n s p e c t i o n ,  nozzle  j o i n t  t e s t ,  and c a s t i n g  f a c i l i t i e s  t o  suppor t  up t o  10 S h u t t l e  f l i g h t s  per  
yea r .  The FY 1979 p r o j e c t  
was planned t o  i n c r e a s e  t he  manufacturing c a p a b i l i t y  t o  24 f l i g h t  sets per year .  However, due t o  t h e  inc reased  
time requ i red  t o  remove case i n s u l a t i o n  i n  the  washout f a c i l i t y ,  t h i s  FY 1981 p r o j e c t  is requ i red  t o  a t t a i n  a 
refurbishment  c a p a b i l i t y  of 24 f l i g h t  sets per year .  T h i s  FY 1981 r e q u e s t  w i l l  provide resources  t o  f u r t h e r  
modify Government-owned f a c i l i t i e s  at  the  Thiokol/Wasatch p lan t  t o  provide a production c a p a b i l i t y  i n  suppor t  
o f  a m a x i m u m  r a t e  of 24 f l i g h t s  per year, and a t  t h e  same time, minimize production c o s t s .  

FY 1978 resources  provided f o r  an eight-segment process  s t o r a g e  f a c i l i t y  a t  Thiokol. 

The proposed work inc ludes  an increase i n  t he  s i z e  of Bui ld ing M-115 t o  pe rmi t  washout and removal of 
i n s u l a t i o n  from f i r e d  case segments and t o  accommodate the  longer  s t a y  times i n  t h e  f a c i l i t y  due t o  inc reased  
i n s u l a t i o n  complexity and t h i c k n e s s ,  and the  modif ica t ion  of Bui ld ing M-111 t o  add a g l a s s  bead b l a s t  c a p a b i l i t y  
t o  c l ean  t he  mating j o i n t s .  It a l s o  inc ludes  an a d d i t i o n  t o  Bui ld ing M-111 t o  provide t h e  c a p a b i l i t y  f o r  i n e r t  
case  p r e s e r v a t i o n ,  and r e h a b i l i t a t i o n  of two 50-ton c ranes  a t  t h e  Large Motor Cast ing  P i t s  (LMCP) t o  achieve  
greater r e l i a b i l i t y  and t o  meet c u r r e n t  OSHA safety s t andards .  

PROJECT: 

The Space S h u t t l e  v e h i c l e  c o n s i s t s  of t he  Orbi ter ,  a large Ex te rna l  Tank, and two S o l i d  Rocket Boosters  
(SRB's). 
c e n t i m e t e r )  diameter  SRM's, and a 152-inch long by 148-inch i n  diameter (386.1 - cent imeter  by 375.9- centimeter)  
nozzel  and va r ious  s t r u c t u r a l  components. SRM case segments are assembled, l i n e d ,  and i n s u l a t e d  i n  t h e  i n e r t  
o p e r a t i o n s  complex. Assembled segments, (which are made up of 3 t o  4 case segments) called c a s t i n g  segments, 
are then moved t o  t h e  c a s t i n g  p i t s ,  where they are loaded wi th  s o l i d  p r o p e l l a n t .  Af te r  t h e  p r o p e l l a n t  is 
loaded ,  t he  segments are moved t o  the  f i n a l  SRM assembly area. There they  are weighed, and the  c e n t e r  of 
g r a v i t y  is determined. The nozzel  which c o n s i s t s  of three major components ( f l e x i b l e  bea r ing ,  t h r o a t  assembly 
and exit  cone) is l i n e d ,  i n s u l a t e d  and assembled. The systems t u n n e l ,  nozzle  and i g n i t e r ,  i n s t rumenta t ion  and 
handl ing harness  r i n g s  are i n s t a l l e d  and i n s p e c t e d ,  and prepared f o r  shipment t o  t h e  launch s i t e .  After each 
f l i g h t ,  the  S o l i d  Rocket Motors are re tu rned  t o  Thiokol/Wasatch f o r  case washout and reprocess ing .  

T h i s  p r o j e c t  suppor t s  t h e  manufacturing of t h e  SRB's. Each SRB c o n s i s t s  of four  146-inch (370.8- 
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T h i s  f a c i l i t y  a d d i t i o n  w i l l  provide added requ i red  case washout c a p a b i l i t y .  The inc reased  complexity and 
amount of SRM l i n i n g / i n s u l a t i o n  has markedly lengthened the  time requ i red  i n  t h e  washout f a c i l i t y  t o  remove 
t h e  i n s u l a t i o n .  Rapid turnaround of case  hardware is requi red  t o  minimize procurement of new f l i g h t  hardware. 
The new, second washout bay and work s t a t i o n s  are requ i red  t o  meet the  case segment refurbishment  rate requ i red  
t o  suppor t  a launch rate of 24 S h u t t l e  f l i g h t s  per year. 

ead Blast Room. B W  M - 1 1 1  . .  

During the p repara t ion  of t he  SRM case segment, cons ide rab le  time is requ i red  t o  c l e a n  t h e  case s u r f a c e s ,  
p a r t i c u l a r l y  the c l e v i s  and tang areas. T h i s  opera t ion  p r e s e n t l y  must be done by hand because g r i t  b l a s t i n g  
has proven too  a b r a s i v e .  Process  experiments have demonstrated tha t  b l a s t i n g  these a r e a s  w i t h  g l a s s  bead g r i t  
reduces  the hand c lean ing  t o  a minimum. T h i s  modi f i ca t ion  w i l l  provide a glass bead b las t  c a p a b i l i t y  t h a t  
w i l l  suppor t  a production rate of 24 S h u t t l e  f l i g h t  sets per year .  

Case Seament i l d i n Q  M-111 . .  P r e s e r v u o n  ADDlication F a c i l i t v .  Bu 

Proper p rese rva t ion  of the  SRM Case Segments is requ i red  t o  prevent  co r ros ion .  The process  t h a t  was proposed 
f o r  r e fu rb i shed  case segments has not proven e f f e c t i v e .  The re fu rb i shed  case  w i l l ,  as a r e s u l t  of t h i s  p r o j e c t ,  
r e c e i v e  t he  same t rea tment  app l i ed  by the manufacturer t o  new cases when they  a r e  sh ipped  t o  t h e  Thiokol p l a n t .  
T h i s  opera t ion  m u s t  be l oca ted  w i t h  o the r  related opera t ions  i n  Building M-111, but  because of contamination 
p o s s i b i l i t i e s ,  t he  p rese rva t ion  a p p l i c a t i o n  func t ions  must be i s o l a t e d .  T h i s  p r o j e c t  provides  t h e  space and 
f a c i l i t i e s ,  inc lud ing  u t i l i t y  s e r v i c e ,  f o r  t h e  e l e c t r o s t a t i c  a p p l i c a t i o n  of t he  case p r e s e r v a t i v e .  

i o n  of  50 - Ton Gantrv C r w  

The two Government-owned 50-ton c ranes  a t  t h e  Large Motor Cast ing  P i t s  (LMCP) are 20 years o ld  and must be 
rehabi l i ta ted.  Time-consuming breakdowns cannot be t o l e r a t e d  when production rates reach a l e v e l  t o  suppor t  
24 launches  per year .  
experienced r e c e n t l y .  The r e l i a b i l i t y  of these c ranes  must be improved t o  i n s u r e  cont inous  smooth opera t ion  
a t  the  LMCP's t o  meet i n c r e a s i n g  production rates. The c u r r e n t  OSHA s a f e t y  requirements f o r  t h i s  type  of crane  
are c u r r e n t l y  not  being met. 

Considerable maintenance and breakdown problems related t o  LMCP c r a n e s  have been 

Delay in providing these c r i t i ca l  SRM manufacturing f a c i l i t i e s  w i l l  prevent  a t t a inment  of t h e  24 S h u t t l e  
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f l i g h t  sets per year r equ i red  by t h e  program. Furthermore,  production s h o r t f a l l s  could be f u r t h e r  aggrevated 
by the  ques t ionab le  s a f e t y  and r e l i a b i l i t y  of c ranes .  And f i n a l l y ,  production c o s t  sav ings  t h a t  can be achieved 
by more e f f i c i e n t  c l ean ing  processes  and proper case p rese rva t ion  w i l l  be denied.  

PROJECT: 

The proposed work inc ludes  a d d i t i o n s  and/or modi f i ca t ions  t o  Bu i ld ings  M-111 and M-115 and t h e  r e h a b i l i t a t i o n  
of  two 50-ton g a n t r y  c ranes  a t  t he  Large Motor Cast ing  P i t s  (LMCP).  

Case Senment Nagbout F a c i l i t v .  B u W  M - 1 1 5  . .  . .  

T h i s  7,840 square  feet by 30 feet high (728 square  meters by 9.14 square  meters) a d d i t i o n  t o  Bui ld ing M-115 
(Figure 2 )  w i l l  be cons t ruc ted  on the  south s ide  of t h e  nozzle  washout a d d i t i o n  (provided as p a r t  of t h e  FY 
1979 CoF P r o j e c t ) .  T h i s  new washout a d d i t i o n  w i l l  have three work p o s i t i o n s  i n  a d d i t i o n  t o  an a c t u a l  1,000 
square  feet (92.9 square  meters) washout bay. These p o s i t i o n s  are: Receiving and p r e p a r a t i o n  bay - 800 
square  feet (74.2 square  meters); 2 )  Manual washout bay f o r  removal of t h e  systems t u n n e l ,  e x t e r n a l  j o i n t  and 
and i n t e r n a l  j o i n t  seal - 1,000 square  feet (92.9 square  meters); and 3 )  p r e s e r v a t i o n  and sh ipp ing  bay - 800 
square  feet (74.2 square  meters). I n  a d d i t i o n  t o  t h e  o p e r a t i o n a l  p o s i t i o n s ,  there w i l l  be an 1,800- square 
f o o t  ($67.2-square meter) equipment s t o r a g e  and c o n t r o l  room area. Also included are a pump room, work 
p la t fo rms ,  u t i l i t y  s e r v i c e s ,  br idge c r a n e s ,  t rack and conveyor system; and a new s e t t l e m e n t  pond. P rov i s ions  
f o r  a f u t u r e  a d d i t i o n a l  washout bay w i l l  be incorpora ted  i n t o  t h e  s t r u c t u r e .  

1 )  

Glass Bead Blast Roo m. Bu i ld ing  M -111 . .  

Build ing M-111 w i l l  be modified t o  add a glass  bead blastroom l o c a t e d  i n  t h e  south  end of t h e  West Bay Of 
t h e  bu i ld ing .  The blastroom w i l l  be 400 square  feet by 15 feet  h igh  (37.16 square  meters by 4.57 square  meters 
high)  t o  a l low the  i n s t a l l a t i o n  of a pre- engineered s t r u c t u r e .  Included w i l l  be a p i t  which provides  access 
t o  the  area of the case ( t h e  c l e v i s  j o i n t )  t o  be b l a s t ed .  A r e c y c l i n g  system w i l l  be i n s t a l l e d  f o r  c o l l e c t i n g  
spen t  beads and removing f i n e s .  A nega t ive  p ressure  w i l l  be maintained i n  the blastroom t o  prevent  glass 
p a r t i c l e s  and d u s t  from migra t ing  t o  o t h e r  opera t ions  i n  t h e  bu i ld ing .  A l l  necessary  u t i l i t y  s e r v i c e s  W i l l  
a l s o  be provided (Figure  3 and 4 ) .  

t P r e s e r v a t i o n  ADaiCatiOn Room. BUildinQ M -111 . .  

A 400-square foo t  (37.16 square  meter) p rese rva t ion  s t a t i o n  w i l l  be added a t  t h e  nor th  end of t h e  bu i ld ing .  
T h i s  s t a t i o n  w i l l  have a covered access a r e a  wi th  a monorail c rane  f o r  l i f t i n g  case segments, and a p i t  i n  t he  
f l o o r  f o r  access t o  the  o u t s i d e  s u r f a c e  and the  i n s i d e  s u r f a c e s  of t h e  case  segments. A personnel  hydrau l i c  
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l i f t  w i l l  be i n s t a l l e d  i n  t h e  access p i t .  T h i s  lift w i l l  be capable of moving back and f o r t h  under t h e  case 
so t h a t  both t h e  o u t s i d e  and i n s i d e  s u r f a c e s  can be reached w i t h  p r e s e r v a t i v e .  The case  w i l l  be pos i t ioned  
on powered r o l l e r s  which w i l l  r o t a t e  t h e  case dur ing a p p l i c a t i o n  of p r e s e r v a t i v e s  ( F i g u r e s  3 and 5 ) .  

on of  50 - t o n  Gantrv Cranes: 

The two Government-owned 50- ton c ranes  a t  t h e  Large Motor Cast ing  P i t s  (LMCP) w i l l  be completelyrehabilitated. 
T h i s  w i l l  i nc lude  diesel  engine overhaul ,  e l e c t r i c a l  genera to r  overhau l ,  overhaul  of t h e  brake system and 
a d d i t i o n  of a secondary braking system, replacement of c o n t r o l s  and electr ical  c a b l i n g ,  i n s t a l l a t i o n  of new 
l i f t i n g  cables, replacement of a l l  wearing p o i n t s  such as wheel b e a r i n g s ,  replacement of c l u t c h e s  and replacement 
o f  gea r ing  (Figure 6 ) .  
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Unit 
w 

Unit of 
Measure Q u a n t i  t v 

d A c a m  . . .  ......................................... --- 
Cons t ruc t ion  .............................................. -- - 2.700 .OOO 

Case segment washout f a c i l i t y ,  bu i ld ing  M-115.. ........ --- 1 ,800,000 

S i t e  work. . . . . . . . . .  .................................. LS 
Paving SY 
Foundations and slab. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CY 
Bui ld ing s t ruc tu re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF 
Mechanical systems and equipment.. ................... LS 
Electrical ( i n t e r i o r  and e x t e r i o r )  LS 

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

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

(56,000) 
(1 6,000) 
(453,000) 
(550,000) 
(625,000) 
( 100,000) 

--- 
2,000 
1,000 
7,840 

--- 
8.00 
453 

70.16 

Glass bead b l a s t  room, bu i ld ing  M-lll.................. --- 200,000 --- 
Demolit ion. . . .  ....................................... 
Foundation and p i t  ................................... 
Build ing h t ruc tu re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mechnical and equipment ............................... 
Electrical........................................... 

LS 
LS 
LS 
LS 
LS 

( 15,000) 

(82,000 
(60,000) 

(22,000 1 

(21,000) 
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Unit 
Quant i t v  GQ& 

Unit of 
Measure 

Case segment p rese rva t ion  a p p l i c a t i o n  f a c i l i t y  
b u i l d i n g  M- ll l . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  ..... -- - --- --- 

..................................... --- -- - S i t e  p repara t ion  LS 
Foundation and s t o r a g e  pad. . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Bui ld ing s t r u c t u r e  and canopy. . . . . . . . . . . . . . . . . . . . . . . .  LS 
Mechanical/equipment LS 
Electrical LS 

--- --- 
--- --- ................................. --- --- ........................................... --- --- 
--- --- R e h a b i l i t a t i o n  of 50-ton g a n t r y  cranes . . . . . . . . . . . . . . . . .  LS 

--- --- --- ................................................ 
-- - -- - --- (no t  feasible) ........................... 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..................................................... 

Figure 1 - Location Plan 
Figure 2 - Case Segment Washout F a c i l i t y  
Figure 3 - S i t e  Location P r o j e c t s  Building M-111 
Figure 4 - Glass Bead Blast Room, Building M-111 
F igure  5 - Case Segment P r e s e r v a t i o n  Appl ica t ion  F a c i l i t y ,  Bui ld ing M-111 
F igure  6 - R e h a b i l i t a t i o n  of 50-ton Gantry Cranes 

300,000 

( 1 0 , 0 0 0 ~  

( 120,000> 
(30,000) 

(125,000) 
(1  5,000) 

400,000 

2.700 .OOO 
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S p e c i a l  t o o l i n g  and equipment w i l l  be needed t o  suppor t  product ion.  T h i s  Government- furnished t o o l i n g  and 
equipment w i l l  be funded from R&D re sources  and is estimated t o  c o s t  $645,000. 

D FUNDING REO- TO COMPLETE THIS PROJECT: 

Addi t ional  r e sources  may be requ i red  f o r  SRM f a c i l i t i e s  t o  suppor t  f l i g h t  rates tha t  exceed 24 pe r  year.  
Details of t he  p o t e n t i a l  requirements  cannot be v a l i d a t e d  a t  t h i s  time. 
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THIOKOL/MARSHALt SPACE FLIGHT CENTER 
FISCAL YEAR 1981 ESTIMATES 

MODIFICATION FOR SOLID ROCKET MOTOR MANUFACTURING AND ASSEMBLY FACILITIES 
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SRM CASE WASHOUT FACILITY ADDITION BLDG M-115 
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THIOKOL/MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1981 ESTIMATE 

THIOKOL, WASATCH, UTAH 
MODIFICATION FOR SOLID ROCKET MOTOR MANUFACTURING AND ASSEMBLY FACILITIES 
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THIOKOL/MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1981 ESTIMATES 

MODIFICATION FOR SOLID ROCKET MOTOR MANUFACTURING AND ASSEMBLY FACILITIES 
THIOKOL, WASATCH, UTAH 
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CONSTRUCTION OF FAClLlTlES 

FISCAL YeUR 1981 ESTIMATES 

PROJECT TlTLE : aue  P r o j e c t s  

INSTALLATION : Various Loc-ns _. 

FY 1981 CoF ESTIMATE: $2 .ooo -000 

LOCATION OF PROJECT: Various Locat ions 

C O G N I M T  HEADQUARTERS OFFICE: Office of Space Transpor t a t i on  Systems 

FY 1980 AND PRIOR YEARS FUNDING : The fol lowing p r i o r  yea r s  funding is related t o  t h i s  p r o j e c t :  

Planning 
a n d  DesiqZL C o n s t r u c t i o n  Total 

S p e c i f i c  CoF funding ....................................... 752,000 *8,710,000 9,462,000 
C a p i t a l i z e d  investment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  Y * 1  565 000 1.565 .OOO 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  752.000 

*CoF Minor Shuttle-Unique P r o j e c t s  
**R&D/R&PM Minor Shuttle-Unique P r o j e c t s  

10.275 .OOO 11.027 .OOO 

SUMMAR Y PURPOSE AND SCOP E: 

The purpose of t h i s  p r o j e c t  is t o  provide minor r e h a b i l i t a t i o n  and mod i f i ca t ions  and c o n s t r u c t i o n  of f a c i l i t , i e s  
neces sa ry  f o r  support  of t h e  Space S h u t t l e  Program a t  va r ious  NASA f i e l d  i n s t a l l a t i o n s .  Included i n  t h i s  
funding r eques t  are f a c i l i t y  p r o j e c t s  estimated t o  c o s t  not  i n  excess  of  $500,000 each.  These p r o j e c t s  respond 
t o  unique requirements  of t h e  Space S h u t t l e  Program and are needed t o  achieve  i n i t i a l  o p e r a t i o n a l  c a p a b i l i t y  
o r  t o  meet t he  program mi les tones .  
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Space S h u t t l e  development, assembly, and test  requirements are being accomplished t o  a large e x t e n t  i n  
Government f a c i l i t i e s  a t  va r ious  NASA i n s t a l l a t i o n s  and i n d u s t r i a l  p l a n t s .  Any major modi f i ca t ions  o r  new 
c o n s t r u c t i o n  requ i red  at  these l o c a t i o n s  is descr ibed as a major p r o j e c t  elsewhere i n  t h i s  budget r eques t .  
T h i s  p r o j e c t  inc ludes  on ly  those  Shut t le- unique f a c i l i t y  r e h a b i l i t a t i o n  and modif ica t ion  and c o n s t r u c t i o n  
p r o j e c t s  estimated t o  c o s t  not  i n  excess  of $500,000. Each item of work l i s t e d  under "PROJECT DESCRIPTION" 
i s  necessa ry  t o  suppor t  a s p e c i f i c  S h u t t l e  requirement ,  i n s u r e  continued r e l i a b i l i t y ,  provide a s a f e r  
environment,  and/or improve the  e f f i c i e n c y  and economy of i n d i v i d u a l  f a c i l i t i e s  suppor t ing  t h e  Space S h u t t l e  
Program. It is recognized,  however, t h a t  during p r o j e c t  planning and implementation some rearrangement of 
p r i o r i t i e s  may be necessary.  These changes w i l l  be accomplished wi th in  t h e  a v a i l a b l e  r e sources .  

For c l a r i t y ,  f u l l  d i s c l o s u r e  purposes,  and better f iscal  and t e c h n i c a l  c o n t r o l ,  a l l  Space S h u t t l e  f a c i l i t y  
c o s t s  f o r  both major and these minor f a c i l i t y  p r o j e c t s ,  are summarized under %pace S h u t t l e  Fac i l i t i e s  - Various 
Locations" .  The c o s t  of these minor p r o j e c t s  are thus  charged a g a i n s t  t h e  t o t a l  Space S h u t t l e  f a c i l i t i e s  
commitment. 

The j u s t i f i c a t i o n s ,  d e s c r i p t i o n s ,  and c o s t  e s t i m a t e s  f o r  a l l  elements of t h e  Shut t le- unique minor p r o j e c t s  
are l i s t e d  below: 

A. Prvden F l i g h t  Research Cen te r  ( D F R C )  ....................................................... 490.000 

....................... 490,000 1 .  R e h a b i l i t a t i o n  of Microwave Scanning Beam Landing System Cabling 

Permanent i n s t a l l a t i o n  of t he  Microwave Scanning Beam Landing System (MSBLS) a t  Edwards A i r  Force Base 
i s  requ i red  i n  mid-1981 t o  suppor t  t he  Secondary Landing S i t e  concept f o r  contingency Space S h u t t l e  l and ings .  
After the e a r l y  Space S h u t t l e  developmental test  f l i g h t s  are completed, t h e  MSBLS equipment w i l l  be r e l o c a t e d  
from runway 17/35 a t  t h e  d ry  lakebed t o  runway 04/22 f o r  permanent i n s t a l l a t i o n .  The p resen t  c o n t r o l  and 
monitoring cab l ing  has been sub jec ted  t o  v e h i c u l a r  t r a f f i c  and the d e b i l i t a t i n g  e f f e c t s  of a d e s e r t - l i k e  
environment. This  cab l ing  was not  planned as a permanent i n s t a l l a t i o n ,  and is not  d i rect  b u r i a l  cable. P r o j e c t  
r e s o u r c e s  w i l l  be used t o  procure and i n s t a l l  approximately 30,000 l i n e a r  feet  (9,144 meters)  of audio  wide- 
band cab l ing  f o r  c o n t r o l  and monitoring of t h e  MSBLS. 
accomplish work of h igher  p r i o r i t y .  

This  p r o j e c t  was deferred from FY 1980 i n  o rde r  t o  
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B. Johnson SDace Center  (JSC) .................................................................. 5t30.000 

1 .  Modications f o r  Relocat ing  Software Development Laboratory ,  Mission Control  Center ............................................................................. Build ing 30 490,000 

The Software Development Labora tory  (SDL), p r e s e n t l y  loca ted  i n  t h e  Mission Opera t ions  Wing, is  t o  be 
r e l o c a t e d  t o  the  Adminis t ra t ion  Wing of t he  Mission Control  Center  (MCC) a t  Johnson Space Center (JSC). It 
must be reconf igured from its e x i s t i n g  c a p a b i l i t y  which suppor t s  s i n g u l a r  sof tware  system development, 
i n t e g r a t i o n ,  and v e r i f i c a t i o n  t o  a f a c i l i t y  capable of mass production of sof tware  systems t o  suppor t  S h u t t l e  
o p e r a t i o n s .  I n c r e a s i n g  f l i g h t  rates dur ing S h u t t l e  o p e r a t i o n s  w i l l  r e q u i r e  t he  SDL t o  s imul taneously  manage 
up t o  30 so f tware  systems i n  va r ious  s t a g e s  of development. T h i s  expanded requirement n e c e s s i t a t e s  an i n c r e a s e  
i n  the  SDL's c a p a b i l i t y ,  t h u s ,  r e q u i r i n g  more f l o o r  space than p r e s e n t l y  a l l o c a t e d .  The work i n c l u d e s  va r ious  
i n t e r i o r  modi f i ca t ions  wi th in  an area of approximately 6,800 square  f e e t  (632 square  meters) which w i l l  
r econf igure  the  core area on t h e  first f l o o r  of t he  MCC. Relocat ion  of  i n t e r i o r  p a r t i t i o n s  and doors ,  
i n s t a l l a t i o n  of raised f l o o r i n g ,  and minor changes t o  t h e  l i g h t i n g  w i l l  be accomplished t o  s u i t  program needs.  
Also inc luded are modi f i ca t ions  t o  t h e  e lectr ic  power d i s t r i b u t i o n ,  modi f i ca t ion  and reba lanc ing  of t he  a i r-  
c o n d i t i o n i n g ,  i n s t a l l a t i o n  of a d d i t i o n a l  e lectr ic  power and a i r- c o n d i t i o n i n g ,  and i n s t a l l a t i o n  of a c h i l l e d  
water cool ing system requ i red  f o r  computer equipment. T h i s  p r o j e c t  w i l l  a l s o  provide changes t o  t h e  f i r e  
d e t e c t i o n  system and f o r  t h e  ex tens ion  of t h e  f i r e  suppress ion system i n t o  t h e  new computer complex. 

2.  Modi f i ca t ions  f o r  STS Opera t ions ,  Mission Opera t ions  Wing, Bui ld ing 30 .................. go, 000 

T h i s  p r o j e c t  is phase I11 o f  a m u l t i y e a r  program t o  r econf igure  t h e  Mission Opera t ions  Wing (MOW) of  
Bui ld ing 30 a t  t he  Johnson Space Center (JSC) f o r  t h e  S h u t t l e  era.  The MOW is  p r e s e n t l y  conf igured f o r  s i n g l e  
mission c a p a b i l i t y .  To suppor t  S h u t t l e  o p e r a t i o n s ,  t h e  t h i r d  f l o o r  of t h e  MOW must be reconf igured t o  
s imul taneous ly  suppor t  mul t ip le  S h u t t l e  f l i g h t s .  If t h i s  p r o j e c t  is  not  accomplished, t h e  e x i s t i n g  f a c i l i t y  
c o n f i g u r a t i o n  could not  support  t h e  S h u t t l e  f l i g h t  schedule ,  once t h e  space t r a n s p o r t a t i o n  system becomes 
f u l l y  o p e r a t i o n a l .  

T h i s  phase provides  f o r  va r ious  modi f i ca t ions  on t h e  t h i r d  f l o o r  of t h e  MOW t o  r econf igure  seven rooms. 

Also inc luded are modi f i ca t ions  t o  t h e  l i g h t i n g ,  
I n  g e n e r a l ,  work inc ludes  removal of p a r t i t i o n s  and doors ,  i n s t a l l a t i o n  of  new p a r t i t i o n s  and doors ,  and 
replacemnt of damaged suspended c e i l i n g  and raised f l o o r i n g .  
e lec t r ic  power d i s t r i b u t i o n ,  a i r- c o n d i t i o n i n g ,  and f i r e  de tec t ion / suppress ion  systems. 
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. .  C. Marshall SDace E l i p h t  Center/Michoud Asse mblv F U  (MSFC/MAF) ........................... 970.000 

1. Modif ica t ion  of Bui ld ing,  103, Production Support and Maintenance Area.................. 490,000 

T h i s  modif ica t ion  is requ i red  t o  provide l o g i s t i c s  suppor t  f o r  the  thermal p r o t e c t i o n  system (TPS) 
a c t i v i t i e s  performed i n  t he  Vertical Assembly Bui ld ing (110) and t h e  High Bay Addit ion (114) .  The c u r r e n t  use 
of  t ra i lers ,  and remote o f f i c e s  and c lean ing  f ac i l i t i e s  is c o s t l y ,  time consuming, and w i l l  create management 
d i f f i c u l t i e s  as production rates i n c r e a s e .  This  p r o j e c t  provides  f o r  modif ica t ion  of an area 50 fee t  (15.2 
meters) by 90 feet (27.4 meters) i n  Building 103 t o  provide a maintenance area and t o  accommodate forty- two 
people f o r  production suppor t .  
be provided. Related fencing and s e c u r i t y  devices  a r e  a l s o  inc luded.  

A s  p a r t  of t h i s  modi f i ca t ion ,  two rooms f o r  c l ean ing  TPS a p p l i c a t i o n  guns w i l l  

2. Modif ica t ion  t o  Thermal P r o t e c t i o n  System (TPS) Cells B&C, Bui ld ing 110 .................. 440,000 

The cont inuing development of t h e  TPS spray process  has h ighl ighted  a need t o  prevent  contamination of 
e x t e r n a l  tank components p r i o r  t o  spraying.  Experience has shown t h a t  spray a c t i v i t i e s  cause d e p o s i t s  t o  
c o l l e c t  on ce l l  walls. These d e p o s i t s  o f t e n  contaminate t he  s u r f a c e  of t h e  next  a r t i c l e  t o  be sprayed.  Such 
contamination prevents  a s a t i s f a c t o r y  spray a p p l i c a t i o n  bond, t h u s ,  making t h e  TPS c o a t i n g  unacceptable .  The 
c u r r e n t  rough, uncoated concre te  s u r f a c e s  of t h e  ce l l s  are h igh ly  s u s c e p t i b l e  t o  contamination and must be 
c leaned af ter  each spraying process .  T h i s  c l ean ing  c o s t s  approximately $15,000 f o r  each t ank  and r e q u i r e s  
about seven days t o  accomplish,  dur ing which time o t h e r  work cannot be performed i n  t h e  ce l l s .  A high- gloss 
ceramic-like coa t ing  w i l l  be app l i ed  t o  the  c e l l s  which w i l l  be less s u s c e p t i b l e  t o  contamination and w i l l  
reduce the  time and c o s t  f o r  c l ean ing  by about one- half .  The c o a t i n g  w i l l  cover approximately 31,000 square  
feet  (2,800 square  meters) of t he  i n t e r i o r  walls of Cells l1Bl1 and V1'. Doors and suppor t  s t r u c t u r e s  w i l l  a l s o  
be coated .  All ho les  and pores w i l l  be grouted p r i o r  t o  c o a t i n g  i n  o r d e r  t o  provide a smooth s u r f a c e  and t o  
eliminate areas and pockets  where overspray could bu i ld  up and induce contamination.  T h i s  work is  requ i red  
t o  suppor t  planned ET production rates.  

CF 8-31 



SPACE SHUTTLE 
PAYLOAD 

FACILITIES 



z
 

0
 

H
 

I3
 

4
 

a: 
E-c 
V

I 
H

 
;r: 
U

 

4
 

w
 

V
 

4
 

e, 
V

I 

cn 
0
 

H
 

i3 
3
 

4
 
z
 

0
 

Ei J
 

4
 

2
 

0
 

U
 

cn 
W

 
H

 

J
 

H
 

u
 

4
 

h4 

2 G4 
0
 

z
 

0
 

H
 

i3 
V

 

V
I 
E U

 
.. 
E-c 
m

 
w
 

F
 

co 
m

 

cz 
4
 

W
 

w
 

F
 

J
 

4
 

u
 

cn 
t-l h4 

a
 
1 

cn 
a
 

U
 

d
 

I 
cn 



JOHN F. KENNEDY SPACE CENTER 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1381 GTlMATES 

PROJECT TITLE : 

INSTALLATION: 

FY 1981 CoF ESTIMATE: 

LOCATION OF PROJECT : Merritt I s l a n d ,  Brevard County, F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE : O f f i c e  of Space Sc ience  

FY 1980 AND P R I O R  YEUS F U N D I N G  : The fo l lowing  p r i o r  y e a r s  funding is r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
a d  Des i a n  Cons t ruc t  i o n  Total 

S p e c i f i c  CoF funding 12,590,000 13,941,000 ....................................... 1,351,000 
C a p i t a l i z e d  inves tmen t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  48.161 .OOQ 48.161.0 00 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.151.00 0 60.951. 000 62.104.000 

SUMMARY PURPOSE AND SCOU: 

This  p r o j e c t  c o n t i n u e s  c o n s t r u c t i o n ,  and r e h a b i l i t a t i o n  and m o d i f i c a t i o n  of f a c i l i t i e s  necessa ry  t o  suppor t  
Space S h u t t l e  payload ground o p e r a t i o n s  a t  t h e  NASA launch s i t e ,  Kennedy Space Center (KSC), begun wi th  p r i o r  
yea r  r e s o u r c e s .  This  y e a r ' s  r e q u e s t  provides  f o r  modifying an area i n  t h e  Opera t ions  and Checkout ( O K )  
Bu i ld ing  t o  house i n s t r u m e n t a t i o n ,  c o n t r o l  equipment, and d a t a  d i s t r i b u t i o n  hardware t o  enable payload u s e r s  
t o  monitor and c o n t r o l  t h e i r  payloads  as they  p rogress  through t h e  O&C Bui ld ing t o  t h e  Orbiter  P rocess ing  
F a c i l i t y  (OPF) . The work i n c l u d e s  modifying approximate ly  7,500 s q u a r e  f e e t  (697 s q u a r e  meters) of e x i s t i n g  
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c o n t r o l  room space and i n s t a l l i n g  data t r ansmiss ion  cables i n  the  O&C Bu i ld ing ,  and i n s t a l l i n g  approximate ly  
s i x  miles (9.66 k i l o m e t e r s )  of data t r ansmiss ion  cable between t h e  O&C Bui ld ing and t h e  OPF (See F igure  1 ) .  

PROJECT: 

Space S h u t t l e  payload ground suppor t  o p e r a t i o n s  w i l l  be conducted a t  N A S A ' s  launch s i t e ,  KSC. Many d i f f e r e n t  
f a c i l i t i e s ,  r e q u i r i n g  both major and minor c o n s t r u c t i o n ,  and r e h a b i l i t a t i o n  and m o d i f i c a t i o n ,  w i l l  be involved 
i n  payload suppor t  o p e r a t i o n s .  For t h e  purposes of c l a r i t y ,  f u l l  d i s c l o s u r e ,  and better t e c h n i c a l  and f i sca l  
c o n t r o l ,  all payload ground suppor t  p r o j e c t s  a t  KSC are inc luded  i n  one budget estimate ca tegory .  

The Space T r a n s p o r t a t i o n  System (STS) o p e r a t i o n a l  phase of t h e  Space S h u t t l e  program w i l l  commence a f ter  the  
first four  development f l i g h t s  beginning i n  CY 1980. After t h o s e  i n i t i a l  development f l i g h t s ,  t h e  primary 
purpose of t he  STS w i l l  be i n  t h e  suppor t  of payload o p e r a t i o n s .  I n  p r i o r  y e a r s ,  r e s o u r c e s  were provided f o r  
payload a c t i v i t i e s  which e s t a b l i s h e d  t h e  O&C Bui ld ing as t h e  l o c a t i o n  f o r  h o r i z o n t a l  p rocess ing  and bu i ldup  
of Spacelab payloads  and o t h e r  classes of h o r i z o n t a l  payloads.  I n  a d d i t i o n ,  t h e  Vertical P rocess ing  F a c i l i t y  
(VPF) was modified t o  provide  f a c i l i t i e s  f o r  t he  v e r t i c a l  p rocess ing  and bui ldup of payloads  t o  be handled i n  
t h i s  c o n f i g u r a t i o n .  I n  FY 1980, the first increment of r e s o u r c e s  was provided f o r  payload ground suppor t  
o p e r a t i o n s .  Inc luded in the  FY 1980 p r o j e c t  were m o d i f i c a t i o n s  f o r  Spacelab Level  I V  i n t e g r a t i o n  i n  the O&C 
B u i l d i n g ,  upgrading payload handl ing  c a p a b i l i t y  i n  t he  VPF, and m o d i f i c a t i o n s  f o r  a l i f e  s c i e n c e  suppor t  
f a c i l i t y .  A s  a r e s u l t ,  many of t h e  planned a c t i v i t i e s  i n  the O&C Bu i ld ing ,  t h e  suppor t ing  assembly and checkout  
s t a n d s  and s u b s i d i a r y  s t a n d s  f o r  pallets and racks c u r r e n t l y  occupy a l l  t he  a v a i l a b l e  f l o o r  space i n  t h e  
assembly and checkout area which l e a v e s  minimal maneuvering space f o r  f l i g h t  hardware. 

T h i s  p r o j e c t  w i l l  a l l e v i a t e  conges t ion  i n  t he  assembly and checkout  area and a l l o w  payload u s e r s  t o  monitor  
t h e i r  payloads as t h e y  f low through t h e  O&C Bui ld ing t o  t h e  OPF. The p r o j e c t  i n c l u d e s  m o d i f i c a t i o n s  t o  an 
area a d j a c e n t  t o  the  assembly and checkout area t o  house payload users' i n s t r u m e n t a t i o n  and c o n t r o l  equipment,  
and the  i n s t a l l a t i o n  of data t r a n s m i s s i o n  c a b l i n g  through the O&C Bu i ld ing  t o  t h e  OPF. The O&C t o  OPF data 
t r a n s m i s s i o n  c a b l e ,  approximate ly  s i x  miles (9.66 k i l o m e t e r s )  l o n g ,  is  necessa ry  t o  accommodate t he  h igh- ra te  
data (50 megabits  per second) r e q u i r e d  by Spacelab  subsystems.  The e x i s t i n g  cable t r a n s m i s s i o n  system has a 
l i m i t a t i o n  of 4.5 megabits  per second and has a rel iable  l i f e  expectancy on ly  u n t i l  1982. 

A s  t he  S h u t t l e  moves i n t o  i ts o p e r a t i o n a l  phase i n  CY 1981, i n c r e a s i n g  numbers of payloads  w i l l  be processed 
through the  O&C Bui ld ing and the  OPF. The first Spacelab  miss ion  is scheduled f o r  launch i n  t h e  second q u a r t e r  
of CY 1982. 
approx ima te ly  twelve months p r i o r  t o  t h i s  launch date. To monitor  payload f u n c t i o n i n g ,  t h e  payload u s e r s '  

Payloads f l y i n g  on t h i s  miss ion  w i l l  begin p rocess ing  and i n t e g r a t i o n  i n  t h e  O&C Bu i ld ing  
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rooms, w i t h  a s s o c i a t e d  data t r a n s m i s s i o n  sys tems,  are r e q u i r e d  t o  be o p e r a t i o n a l  a t  t h a t  time. It is o n l y  
th rough  such a complete payload moni tor ing  sys tem tha t  ma l func t ions  can be i d e n t i f i e d  and t i m e l y  c o r r e c t i v e  
measures taken t o  r e p a i r  or  r e p l a c e  d e f e c t i v e  payloads.  I n  o r d e r  t o  s a t i s f y  t h i s  v i t a l  requi rement  when it 
i s  needed,  FY 1981 funding is e s s e n t i a l .  Without the  c a p a b i l i t y  t o  monitor  i n d i v i d u a l  pay loads ,  t h e  p o s s i b i l i t y  
e x i s t s  t h a t  c e r t a i n  i n d i v i d u a l  payloads  w i t h i n  a Spacelab  o r  o t h e r  ca rgo  could be f u n c t i o n i n g  improper ly  and,  
i f  no t  c o r r e c t e d ,  would r e s u l t  i n  l o s t  miss ion  c a p a b i l i t y .  

PROJECT: 

T h i s  p r o j e c t  modif ies  approximate ly  7,500 s q u a r e  feet (697 s q u a r e  meters) i n  t h e  O&C Bui ld ing  t o  provide  two 
payload user rooms and an area t o  house data p rocess ing  and d i s t r i b u t i o n  equipment ( F i g u r e  3 ) .  The work w i l l  
i n c l u d e :  m o d i r i c a t i o n  of t h e  raised t i l e  f l o o r i n g ,  e l e c t r i c a l  l i n e s ,  and a i r- c o n d i t i o n i n g  d u c t s  i n  rooms 4239, 
4245, 4249, 4255, and 1263; and i n s t a l l a t i o n  of f i r e  p r o t e c t i o n  sys tems.  Also inc luded is a data t r a n s m i s s i o n  
cable system in t h e  O&C Bu i ld ing  c o n s i s t i n g  of c a b l i n g  and a s s o c i a t e d  hardware connect ing  the tes t  s t a n d s  i n  
t h e  High Bay area, room 1263, and the payload use r  rooms. To t r a n s m i t  data from the  OPF t o  t h e  O&C Bui ld ing ,  
approx ima te ly  s i x  miles (9.66 k i l o m e t e r s )  of data t r a n s m i s s i o n  cable w i l l  be i n s t a l l e d  ( F i g u r e  2 ) .  
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PROJECT COST ESTIMATE: 

The basis of t h i s  c o s t  estimate is a P r e l i m i n a r y  Engineer ing  Report  and r e l a t e d  s t u d i e s .  

Unit  
Q u a n t i  t v  !&& 

Unit  of 
Measure 

-- - --- --- ......................................... 
C o n s t r u c t i o n  --- --- --- ............................................. 

Modify O&C b u i l d i n g  ..................................... -- - --- --- 
Demolition........................................... SF 7,500 4.30 
Architectural/structural............................. SF 7,500 29.00 
Mechanical sys tems ................................... SF 7,500 31 .OO 
F i r e  p r o t e c t i o n  ...................................... SF 7,500 10.75 
Electr ical  systems ................................... SF 7,500 11 .oo 

O&C c a b l i n g  system ..................................... LS 
Cables.............. ................................. LS 
Associa ted  hardware... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 

--- --- O&C t o  OPF c a b l i n g  system..  ............................ LS 

E auiDment -- - --- --- ................................................ 
--- --- --- ( n o t  feasible 1 ........................... 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1.617.000 

645 , 375 
(32,250) 

(217,500) 
(232 , 500) 
(8e 625 1 
(82,500) 

524,625 
(102,120) 
(422,505) 

447,000 

-A- 

_-- 
1.617 .OOO 

Figure 1 - Locat ion  plan 
F igure  2 - S i t e  plan 
Figure 3 - P i c t o r i a l  of O&C 
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C e r t a i n  n o n c o l l a t e r a l  equipment,  such as payload d a t a  t r a n s m i t t e r s ,  r e c e i v e r s  and p roces s ing  systems t o  be 
funded from R&D r e s o u r c e s  ( e s t i m a t e d  t o  c o s t  approx imate ly  $1 m i l l i o n ) ,  w i l l  be r equ i r ed  t o  suppo r t  i n i t i a l  
o p e r a t i o n s .  

EUTURR CoF ESTIMATED FUNDW REO- TO COMPLETE THIS PROJECT: 

It is a n t i c i p a t e d  t h a t  f u t u r e  mod i f i c a t i on  work w i l l  be nece s sa ry  t o  suppor t  a d d i t i o n a l  p roces s ing  tasks  a t  
KSC. The requirement  f o r  such work and its scope cannot  be v a l i d a t e d  at t h i s  t ime.  
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

SUMMARY 

REPAIR 

Amount 
Summary of P ro  i ec t Amounts bv Locat  i o n  : 

A m e s  Research Center  ...................................................... 31 0. 000 

Goddard Space F l i g h t  Center  ............................................... 985, 000 

Jet P ropu l s ion  Labora to ry  ................................................. 1.120. 000 

Johnson Space Center  ...................................................... 1,730,  000 

Kennedy Space Center  ...................................................... 1 ,640 ,  000 

Langley Research Center  ................................................... 1,190,  000 

L e w i s  Research Center  ..................................................... 1,645,  000 

Marsha l l  Space F l i g h t  Center  .............................................. 2.310, 000 

Michoud Assembly F a c i l i t y  ................................................. 1.470. 000 

Nat iona l  Space Technology L a b o r a t o r i e s  .................................... 870, 000 

Wallops F l i g h t  Center  ..................................................... 965, 000 

Miscel laneous  P r o j e c t s  less  than  $150. 000 each ............................ 765. 000 

T o t a l  ................................................................... 15.000.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

JeDair o f  F a c i u e s .  Not i n  Excess o f  $500.000 Per P r o j e c t  . . .  PROJECT TITLE: 

INSTALLATION: Variolbg Locat- ___---- ~ 

FY 1981 CoF ESTIMATE: $15.000.000 ___-_I- - - - 

FY 1979: None FY 1980: $12,000,000 

T -ION OF PROJECT : Various Loca t ions  

RS OFFICE: O f f i c e  of  t h e  Comptrol ler  

S U W Y  PURPOSE AND SCOPF,: 

These r e s o u r c e s  w i l l  p rovide  f o r  large r e p a i r s  t o  f a c i l i t i e s  a t  NASA f i e l d  i n s t a l l a t i o n s  and Government- 
owned i n d u s t r i a l  p l a n t s  s u p p o r t i n g  NASA a c t i v i t i e s .  Inc luded i n  t h e  r e q u e s t  a r e  those  f a c i l i t y  r e p a i r  needs  
f o r  FY 1981 t h a t  can be f o r e s e e n  a t  t h e  time of t h e  submission of  t h e s e  estimates, and t h a t  are e s t i m a t e d  n o t  
t o  exceed $500,000 pe r  p r o j e c t .  
components t h e r e o f ,  i n c l u d i n g  c o l l a t e r a l  equipment,  t o  a c o n d i t i o n  s u b s t a n t i a l l y  e q u i v a l e n t  t o  t h e i r  o r i g i n a l l y  
in t ended  and designed c a p a b i l i t y .  It i n c l u d e s  t h e  s u b s t a n t i a l l y  e q u i v a l e n t  replacement of  u t i l i t y  sys tems and 
c o l l a t e r a l  equipment n e c e s s i t a t e d  by i n c i p i e n t  o r  actual breakdown. Th i s  work also i n c l u d e s  major p r e v e n t i v e  
measures which are normal ly  accomplished on a c y c l i c  schedu le  of  g r e a t e r  than  one yea r .  

The t h r u s t  of  t h i s  program is t o  pr.ovide a means t o  r e s t o r e  f a c i l i t i e s  o r  

PROJECT: 

A major p o r t i o n  of t h e  Agency's f a c i l i t i e s  inven to ry  is i n  t h e  15 + year- old  b racke t  and i n c r e a s e s  i n  r e p a i r  
r equ i remen t s  are t o  be expected .  
t y p i c a l  b u i l d i n g  are almost  t h r e e  times h i g h e r  dur ing  t h e  16- t o  30-year per iod  of a b u i l d i n g ' s  l i f e  than  they  

Maintenance and r e p a i r  c o s t s  f o r  mechanical  and e lec t r ica l  sys tems  i n  a 
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are dur ing  t he  i n i t i a l  15 y e a r s  of b e n e f i c i a l  occupancy. A t  about  t h e  15-year p o i n t  many e lec t r ica l  and 
mechanical  components reach t h e  end of t he i r  s e r v i c e a b l e  o r  economic l i f e  and should be r e p l a c e d  i n  t h e  i n t e r e s t  
o f  long- term economy. Continued piecemeal  repair of these components u s u a l l y  r e q u i r e s  more r e s o u r c e s  i n  the  
long  run than  replacement a f t e r  t h e  end of t h e  economic l i f e  of  t h e  o r i g i n a l  components. T h i s  c o n d i t i o n  is  
now being encountered  a t  l o c a t i o n s  such as Goddard Space F l i g h t  Center  (GSFC) and Johnson Space Center  (JSC). 
The sheer age of o t h e r  p o r t i o n s  of t h e  p l a n t ,  such as a t  Langley Research Center  ( L a R C )  and L e w i s  Research 
Center  ( L e R C ) ,  h i g h l i g h t  t h e  need f o r  an a g g r e s s i v e  repair program. Some 75 pe rcen t  of  t h e  p h y s i c a l  p l a n t  is 
i n  t h e  16 t o  30-year o ld  bracket.  

The major t h r u s t  of t h i s  repair program as well as t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  program is t o  p r e s e r v e  
t h e  Agency's $6.4 b i l l i o n  (September 31,  1979) phys i ca l  p l a n t .  However, t he  major d i s t i n c t i o n  between these 
c l a s s e s  of work is whether o r  no t  t h e  in tended  work is t o  b r i n g  t h e  l l faci l i ty  and its components t o  a c o n d i t i o n  
s u b s t a n t i a l l y  e q u i v a l e n t  t o  i t s  designed c a p a c i t y ,  e f f i c i e n c y  and capab i l i t i e s ."  If such is t h e  case, t h e  
work is p r o p e r l y  classed as llrepair.ll  An a n a l y s i s  of each of the  p r o j e c t s  which fo l lows  i n d i c a t e s  t h a t  t h i s  
i s  the  type  of work which must be addressed  and p r o g r e s s i v e l y  accomplished.  Unless t h i s  is done, r e s u l t a n t  
r i s k s  are i n c r e a s e d ,  and f u t u r e  c o s t s  of t he  s p e c i f i c  work w i l l  be g r e a t e r .  More i m p o r t a n t l y ,  there w i l l  be 
i n c r e a s e d  breakdown and c o s t l y  emergency r e p a i r  r e q u i r e d .  

T h i s  p r o j e c t  i n c l u d e s  o n l y  f a c i l i t y  repair  work having an estimated c o s t  no t  i n  e x c e s s  of  $500,000.  The 
work is of such a n a t u r e  and magnitude t h a t  it cannot  be accomplished by r o u t i n e  day-to-day f a c i l i t y  maintenance 
and r e p a i r  a c t i v i t i e s ,  o r  by r e l a t e d  r o u t i n e  f a c i l i t y  work e f f o r t s  t h a t  are provided f o r  i n  o t h e r  than  CoF 
estimates. Each r e p a i r  p r o j e c t  estimated t o  c o s t  more than  $500,000 i s  r e f l e c t e d  e lsewhere  as a s e p a r a t e  major 
CoF l i n e  item p r o j e c t .  

PROJECT: 

Proposed r e p a i r  p r o j e c t s  f o r  FY 1981 t o t a l i n g  $15,000,000 are descr ibed under "PROJECT COST ESTIMATE". Only 
t h o s e  p r o j e c t s  e s t ima ted  t o  c o s t  less  than  $150,000 have not  been i n d i v i d u a l l y  descr ibed  o r  i d e n t i f i e d  by 
c e n t e r .  The t o t a l  c o s t  f o r  these misce l l aneous  p r o j e c t s  is $745,000. T h i s  program has been d i s t i l l e d  from 
r e q u e s t s  t o t a l i n g  $27,364,000 and t h u s  r e p r e s e n t s  a modest r e q u e s t  i n  r e l a t i o n  t o  t he  backlog of t h i s  t y p e  of  
work. Based on r e l a t i v e  urgency and expected  r e t u r n  on inves tmen t ,  the p r o j e c t s  which comprise t h i s  request 
are cons ide red  t o  be of  t h e  h i g h e s t  p r i o r i t y .  D e f e r r a l  of t h i s  miss ion  e s s e n t i a l  work would a d v e r s e l y  impact 
t h e  a v a i l a b i l i t y  of c r i t i ca l  f a c i l i t i e s  and program schedu les .  

CF 10-2 



During t h e  cou r se  of t h e  y e a r ,  some rearrangement  of  p r i o r i t i e s  may be neces sa ry .  T h i s  may f o r c e  a change 
i n  some of t h e  items t o  be accomplished.  Any such change,  however, w i l l  be accomplished w i t h i n  a v a i l a b l e  
r e s o u r c e s .  The fo l lowing  broad c a t e g o r i e s  of  work are desc r ibed  f u r t h e r  i n  t h e  "PROJECT COST ESTIMATE". 

a .  U t i l i t y  Systems.. ......................................................................... 5,600,000 

b.  Genera l  Purpose B u i l d i n g s  ................................................................. 475,000 

c .  Technica l  B u i l d i n g s / S t r u c t u r e s  ............................................................ 1,530,000 

d.  Pavements and Drainage .................................................................... 2,910,000 

e .  Bu i ld ing  E x t e r i o r s  and Roofs.............................................................. 4,075,000 
. 

f .  F i r e  P r o t e c t i o n  ............................................................................ 410,000 

A. A w e w a r c h  Cen te r  ( A R C )  .................................................................. 310.000 

1 .  Repair  of Roofs, Bu i ld ings  N-204, N-210, N-223 and N-235 ................................ 310,000 

T h i s  p r o j e c t  r e p l a c e s  mine ra l  su r f aced  r o o f s  on Bu i ld ings  N-204, N-210, N-223, and N-235. Approximately 
60,000 s q u a r e  feet (5600 squa re  meters) of  new roo f ing  w i l l  be a p p l i e d  t o  t h e s e  b u i l d i n g s .  
r e p a i r ,  two inches of r i g i d  foam thermal i n s u l a t i o n  w i l l  be i n s t a l l e d .  The roof  on Bu i ld ing  204 is  24 y e a r s  
o l d ;  Bu i ld ing  N-210's is 39 y e a r s  o l d ;  Bu i ld ing  N-223's is 24 y e a r s  o l d ;  and Bui ld ing  N-235'9, a l though  on ly  
15 y e a r s  o l d ,  con t inues  t o  leak. T h i s  work is neces sa ry  t o  prevent  water damage t o  t h e  i n t e r i o r  o f  these 
b u i l d i n g s .  

As p a r t  of  t h i s  

B. 'q (GSFC) .......................................................... 985.000 

1 .  Repair  Roofs of  Payload T e s t i n g  F a c i l i t y ,  Bu i ld ing  7, and 
Environmental  Test Labora tory ,  Bu i ld ing  lo.............................................. 280,000 

These r e s o u r c e s  provide  f o r  r e p a i r  o f  approximate ly  90,000 s q u a r e  feet  (8,400 squa re  meters) of roof  
s u r f a c e s  on Bu i ld ings  7 and 10. T h i s  work i n c l u d e s  t h e  removal o f  t he  d e t e r i o r a t e d  r o o f i n g  material and 
i n s u l a t i o n ,  and t h e  i n s t a l l a t i o n  o f  a 5- ply system w i t h  new i n s u l a t i o n .  F l a s h i n g  w i l l  be i n s t a l l e d  as neces sa ry .  
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T h i s  p r o j e c t  r e s u l t s  from a survey  o f  t he  roof  c o n d i t i o n s  a t  t h e  Center  and is a p o r t i o n  o f  a planned program 
f o r  c o r r e c t i v e  a c t i o n .  An i n s p e c t i o n  o f  t he  r o o f s  o f  Bu i ld ings  7 and 10 i n d i c a t e d  b l i s t e r i n g  o f  t h e  r o o f i n g  
f e l t s  due t o  moi s tu re  p e n e t r a t i o n ,  cracks, a l l i g a t o r i n g ,  and a l o s s  o f  g r a v e l .  Extens ive  d e t e r i o r a t i o n  o f  the  
r o o f i n g  of  these b u i l d i n g s  d ic ta tes  t h e  need f o r  t o t a l  replacement .  Also, t h e  unde r ly ing  i n s u l a t i o n  r e q u i r e s  
rep lacement  as it has become moi s tu re  s a t u r a t e d  and h a s  l o s t  its i n s u l a t i n g  e f f e c t i v e n e s s .  These c o n d i t i o n s  
have r e s u l t e d  i n  e x t e n s i v e  leaks and maintenance,  and t h r e a t e n  b u i l d i n g  research equipment.  For these r e a s o n s ,  
B u i l d i n g s  7 and 10 were selected f o r  repair a t  t h i s  time. The remaining b u i l d i n g s  surveyed were i n  bet ter  
c o n d i t i o n  and r e p a i r s  can be deferred t o  f u t u r e  yea r s .  

2. Repair  Paved S u r f a c e s  ................................................................... 380,000 

These r e s o u r c e s  provide  f o r  t h e  i n i t i a l  p o r t i o n  o f  work i n  a planned r e p a i r  program t o  improve t h e  
paved s u r f a c e  areas of  t he  Center .  T h i s  work w i l l  i n c l u d e  r e s u r f a c i n g  w i t h  2.5 i n c h e s  (6.4 c e n t i m e t e r s )  o f  
a s p h a l t  paving ,  approximate ly  26,000 squa re  ya rds  (21,700 squa re  meters) o f  park ing  l o t s  s e r v i n g  B u i l d i n g s  2, 
12, and 21. Drainage ,  cu rb ing ,  pa t ch ing  and related r e p a i r  work w i l l  a l s o  be inc luded .  These park ing  l o t s ,  
selected from a s t u d y  of t h e  c o n d i t i o n s  of  t he  paved s u r f a c e s ,  are i n  t h e  most u rgen t  need o f  r e p a i r .  I n  
f u t u r e  y e a r s ,  t h e  remaining paved s u r f a c e s  w i l l  be cons ide red  f o r  repair. O r i g i n a l l y  c o n s t r u c t e d  i n  t h e  e a r l y  
196O's, t h e y  have d e t e r i o r a t e d  due t o  heavy usage. The s e v e r i t y  o f  t h e  p a s t  two w i n t e r s ,  has caused numerous 
p o t h o l e s  and d e p r e s s i o n s  t o  deve lop  r e s u l t i n g  i n  accelerated d e t e r i o r a t i o n  and poor s u r f a c e  c o n d i t i o n s .  F u r t h e r  
roadway d e t e r i o r a t i o n ,  w i t h  a t t e n d a n t  rise i n  c o s t s  w i l l  occur  i f  t h i s  work is delayed.  

3. Repair  Bu i ld ing  E x t e r i o r  Surfaces....................................................... 165,000 

These r e s o u r c e s  w i l l  p rovide  f o r  repair  t o  t h e  window cau lk ing  of some 5,000 windows i n  18 major 
b u i l d i n g s  of  t h e  Center .  Bu i ld ings  i nc luded  i n  t h i s  p r o j e c t  are 1, 2, 4, 5, 6, 7, 8, 9, 11, 12, 16, 17, 18, 
19, 20, 21, 25, and 26. T h i s  work w i l l  i n c l u d e  t he  removal o f  t h e  deteriorated material around t h e  window 
frames, replacement  w i t h  commercial-grade s u l f i d e  cau lk ing  and p a i n t i n g .  A survey of  t he  window c o n d i t i o n s  
o f  t he  Center  su r f aced  t he  need f o r  t h i s  work. These b u i l d i n g s  are 15 y e a r s  o l d  and t h e  d e t e r i o r a t i o n  is the  
r e s u l t  of  t h e  ag ing  and weather ing  process .  Window d r a f t s  c o n t r i b u t e  t o  energy  l o s s  i n  t h e  b u i l d i n g s .  

4 .  Repair  Parkway Bridge ................................................................... 160,000 

These r e s o u r c e s  provide  f o r  neces sa ry  repairs t o  t h e  two- lane, 380- foot (116 meter), highway b r i d g e  
o v e r  t h e  Baltimore-Washington Parkway. Work i n c l u d e s  replacement  o f  c o n c r e t e  d ra inage  g u t t e r  s e c t i o n s ,  removal 
and replacement  of  p o r t i o n s  o f  c o n c r e t e  t o e  walls, and t h e  sand b l a s t i n g  and r e p a i n t i n g  o f  steel s u r f a c e s .  
Also inc luded  is t h e  r e s e a l i n g  o f  t h e  cracks i n  t h e  wearing cou r se  o f  t h e  b r i d g e  and approach roadway and other 
re la ted work. T h i s  br idge was b u i l t  i n  1966 t o  provide  t h e  pr imary employee access t o  t h e  Center  from t h e  
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Baltimore-Washington Parkway. An i n s p e c t i o n  of  t h e  b r i d g e  r e v e a l s  t h a t  poor j o i n t  de s ign  and l a c k  of maintenance 
h a s  al lowed leakage of  water and s a l t  b r i n e  on t h e  o u t s i d e  l a n e s  of  t h e  b r idge .  T h i s  has r e s u l t e d  i n  c o r r o s i o n  
o f  t h e  s tee l .  
b r i d g e  s t r u c t u r e  w i l l  r e s u l t  if t h e  work is de layed .  

Also,  t h e  c o n c r e t e  s u r f a c e s  are c rack ing  and s p a l l i n g .  F u r t h e r  c o s t l y  d e t e r i o r a t i o n  of t h e  

C. Jet P r o D O i o n  1 ,abora torv  ( J P L >  .............................................................. 1.120. 000 

1 .  Repair  UPS B a t t e r y  S t a t i o n  i n  Space F l i g h t  Ope ra t ions  F a c i l i t y  230 ....................... 215,000 

These r e s o u r c e s  provide  f o r  t h e  replacement  of  t he  15-year o l d  b a t t e r y  bank o f  t h e  u n i n t e r r u p t i b l e  
power supp ly  (UPS) w i th  a system c o n s i s t i n g  of  184 ce l l s  wi th  an 8-hour r a t i n g  of  1950 ampere hou r s ,  and an  
a s s o c i a t e d  main fused  d i sconnec t  switch r a t e d  a t  2,000 amperes, 600 v o l t s .  T h i s  w i l l  r e s u l t  i n  a system or" 
two complete b a t t e r y  banks,  normal ly  o p e r a t i n g  i n  p a r a l l e l ,  bu t  s e p a r a b l e  f o r  neces sa ry  maintenance o r  o t h e r  
downtime. The UPS s u p p l i e s  t h e  computer equipment f o r  t he  Space F l i g h t  Ope ra t ions  F a c i l i t y ,  Bu i ld ing  230, and 
accommodates t r a n s f e r  of l oad  between normal and emergency supply  wi thou t  t h e  l o s s  of  computer s e r v i c e .  The 
p r e s e n t  UPS system is o f  redundant  des ign  which a l l ows  f o r  t h e  f a i l u r e  o f  any s i n g l e  component w i thou t  l o s s  
of t h e  system. The backup b a t t e r y  bank, however, is 15 y e a r s  o l d  and t h e  ba t te r ies  are approaching  t h e  end 
of t h e i r  u s e f u l  l i f e .  
f u l l y  r a t e d  and can now supply  on ly  a p o r t i o n  of t he  t o t a l  UPS requi rement .  
backup the  system when t h e  main b a t t e r y  bank is be ing  s e r v i c e d .  
b a t t e r y  banks of  equa l  c a p a c i t y ,  each wi th  i ts  own d i s c o n n e c t ,  t o  a l l o w  f o r  s e r v i c i n g  and emergency back-up 
of one bank wi th  t h e  system f u l l y  o p e r a t i o n a l .  

D e t e r i o r a t i o n  is occu r ing  and ba t te r ies  are beginning  t o  f a i l .  The bank is no longe r  
The re fo re ,  it cannot  adequa te ly  

The proposed replacement  w i l l  r e s u l t  i n  two 

2 .  Repair  Below Grade Waterproofing a t  P h y s i c a l  Sc i ence  Lab 183 ............................ 420,000 

These r e s o u r c e s  provide  f o r  t h e  r e p a i r  of  below grade wa te rp roo f ing  a long  t h e  e n t i r e  n o r t h  s i d e  and 
p a r t s  of t h e  east and west s i d e s  of Bu i ld ing  183. T h i s  p r o j e c t  i n c l u d e s  t h e  removal and rep lacement  of  3,570 
s q u a r e  feet  (330 squa re  meters) of  ground cove r ,  sh rubs ,  specimen t rees ,  and i r r i g a t i o n  l i n e s .  Concrete  wa lks ,  
s tairs,  s ta i r  founda t ions ,  and paving w i l l  a l s o  be removed and r ep l aced .  E a r t h f i l l  w i l l  be removed from around 
t h e  b u i l d i n g ,  exposing a l l  s u r f a c e s  of  below grade  c o n c r e t e  walls and f o o t i n g s ,  i n c l u d i n g  c o n c r e t e  roo f  beams 
of t h e  basement l e v e l  p a r t i c l e  a c c e l e r a t o r  room. A 5-ply b u i l t- u p  wa te rp roo f ing  system w i l l  be i n s t a l l e d  a long  
w i t h  a foundat ion  l e v e l  pe r ime te r  p e r f o r a t e d  d ra inage  system. 
w i l l  be b a c k f i l l e d  and compacted. A l l  wa lks ,  stairs and p l a n t  material w i l l  be r e i n s t a l l e d .  Water leaks and 
damage t o  i n t e r i o r  s u r f a c e s  of  t he  n o r t h  s i d e  of Bu i ld ing  183 have been a problem f o r  ove r  10 y e a r s .  Attempts 
have been made t o  seal j o i n t s  w i th  epoxy p r e s s u r e  g r o u t  bu t  w i thou t  succes s .  
s t a i r w a y s ,  o f f i c e s  and l a b o r a t o r i e s  which are two f l o o r s  below grade. O f  p a r t i c u l a r  concern is  water p e n e t r a t i o n  
and damage t o  t h e  c o n c r e t e  r a d i a t i o n  s h i e l d s  of  t h e  p a r t i c l e  a c c e l e r a t o r .  

The excavated  e a r t h ,  s t o c k p i l e d  on t h e  s i t e ,  

Water p e n e t r a t e s  t h e  i n t e r i o r  
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3. Repai r  Roofs of Var ious  B u i l d i n g s  (156, 161, 186, and 248) .............................. 485,000 

These r e s o u r c e s  provide  f o r  t h e  replacement of a l l  t h e  4-ply b u i l t - u p  r o o f i n g  and r i g i d  board i n s u l a t i o n  
on Computer Program O f f i c e  Bu i ld ing  156, Telecommunications Labora tory  Bu i ld ing  161 ,  and t h e  10-Foot Space 
S i m u l a t o r ,  Bu i ld ing  248. A l l  d e t e r i o r a t e d  g r a v e l  gua rds ,  cop ing ,  and b u i l t - u p  pa rape t  wall f l a s h i n g  w i l l  be 
r e p l a c e d .  A t o t a l  of 34,700 s q u a r e  feet  (3 ,200 square  me te r s )  of  roof  w i l l  be r ep laced .  The Space S c i e n c e s  
D i v i s i o n  Bu i ld ing  186 w i l l  have 20,200 square  feet (1 ,900 square  me te r s )  o f  b l i s t e r e d  u re thane  foam, b u i l t- u p  
r o o f i n g  and r i g i d  i n s u l a t i o n  rep laced  wi th  a new 5-ply composit ion and g r a v e l  r o o f .  Ten new roof  d r a i n s  w i l l  
be added t o  Bu i ld ing  186 t o  improve t h e  d ra inage  system. The r o o f s  on B u i l d i n g s  156 and 161 are 25 y e a r s  o l d ;  
they  have exceeded t h e i r  u s e f u l  l i f e ,  are badly  d e t e r i o r a t e d  and should  be r ep laced  now. The roof  on Bu i ld ing  
186 was covered wi th  u re thane  foam i n  1973 t o  provide  p r o t e c t i o n  f o r  t h e  d e t e r i o r a t e d  b u i l t- u p  roof  and t o  
e l i m i n a t e  excess ive  ponding of wa te r .  The u re thane  foam system has  f a i l e d .  Bu i ld ing  248 s u s t a i n e d  s e v e r e  
damage from o i l  s p i l l e d  dur ing  a s o l a r  energy experiment.  

D .  J o h n s o n e  Center  (JSC) .................................................................. 1.730.000 

1 .  Repair  of Roofs, Various Bu i ld ing  ....................................................... 315,000 

T h i s  p r o j e c t  is Phase I11 of  a m u l t i y e a r  program t o  repair  t h e  r o o f s  of v a r i o u s  b u i l d i n g s  at  JSC. T h i s  
I n  g e n e r a l ,  t h e  work w i l l  c o n s i s t  of  removing and r e p l a c i n g  phase p rov ides  f o r  work on B u i l d i n g s  16 ,  24,  and 32. 

r o o f i n g  material a t  b l i s t e r s ,  r o o f i n g  i n s u l a t i o n  board and f l a s h i n g ,  and r e s e a l i n g  and cau lk ing  pe r ime te r  
f l a s h i n g .  Moisture re l ie f  v e n t s  w i l l  be provided where i n s p e c t i o n s  have revea led  t h a t  e x c e s s i v e  mois tu re  
c o l l e c t s .  Approximately 40,000 square  feet (3,700 s q u a r e  me te r s )  of  r o o f i n g ,  3,500 s q u a r e  feet  (325 s q u a r e  
me te r s )  of i n s u l a t i n g  board ,  and 1,100 l i n e a r  feet  (335 m e t e r s )  of pe r ime te r  f l a s h i n g  w i l l  be r e p l a c e d  on 
Bu i ld ing  16.  On Bui ld ing  32,  approximate ly  20,000 square  f e e t  (1 ,900 square  me te r s )  of r o o f i n g ,  1,500 square  
feet  (140 s q u a r e  meters) of i n s u l a t i n g  board ,  and 900 l i n e a r  f e e t  (275 meters) of pe r ime te r  f l a s h i n g  w i l l  be 
r e p l a c e d .  On Bui ld ing 24 ,  approximate ly  25,600 square  f e e t  (2 ,400 s q u a r e  meters) of r o o f i n g ,  10,200 s q u a r e  
feet  (950 s q u a r e  me te r s )  of  i n s u l a t i o n  board ,  and 750 l i n e a r  feet (230 mete r s )  of  periineter f l a s h i n g  w i l l  be 
r e p l a c e d .  Th i s  p r o j e c t  is e s s e n t i a l  t o  t h e  cont inued o p e r a t i o n  of  t h e s e  JSC fac i l i t i e s .  A r e c e n t  roof  survey 
i n d i c a t e d  t h a t  t h e  r o o f s  of t h e s e  b u i l d i n g s  now r e q u i r e  e x t e n s i v e  r e p a i r .  Over t h e  p a s t  15 y e a r s ,  t h e  normal 
ag ing  p r o c e s s ,  t o g e t h e r  wi th  v a r i o u s  b u i l d i n g  m o d i f i c a t i o n s  a f f e c t i n g  t h e  r o o f s  and t h e  presence  of many roof  
p e n e t r a t i o n s ,  have r e s u l t e d  i n  numerous l e a k s  and mois tu re  accumula t ions  i n  r o o f i n g  m a t e r i a l s .  Th i s  p r o j e c t  
is  needed t o  p rec lude  damage t o  t h e  b u i l d i n g  structures,  as w e l l  as damage t o  i n t e r i o r  c e i l i n g  p a n e l s  and 
equipment. Normal r o u t i n e  maintenance no longer  can keep up wi th  i n c r e a s i n g  rates of roof  d e t e r i o r a t i o n ;  
t h e r e f o r e ,  t h i s  p r o j e c t  is now necessa ry .  
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2.  Repair of  Heat ing ,  V e n t i l a t i n g ,  and Air- condi t ion ing  Systems, Var ious  Bu i ld ings  ......... 475,000 

T h i s  p r o j e c t  is p a r t  of a m u l t i y e a r  program t o  r e p a i r  h e a t i n g  and c o o l i n g  equipment i n  v a r i o u s  b u i l d i n g s  
a t  JSC. The work i n  t h i s  phase i n c l u d e s  t h e  repair  o r  replacement  of  a i r  hand le r  c a s i n g s  and s t r u c t u r e s ,  
compressors ,  condensors ,  c o n t r o l s , >  v a l v e s ,  pumps, condensa te  u n i t s ,  and f a n / s c r o l l  assemblies. I n  a d d i t i o n ,  
t a sks  of c o i l  c l e a n i n g ,  damper and duc t  repair,  suspens ion  rep lacement ,  p ip ing  replacement  o r  repair ,  
i n s t r u m e n t a t i o n  c a l i b r a t i o n ,  i n s u l a t i n g ,  and p a i n t i n g  of  a l l  components and a n c i l l a r y  equipment w i l l  be 
performed. Th i s  work w i l l  be accomplished i n  B u i l d i n g s  1 1 ,  14,  17, 25 ,  32 ,  36,  37 ,  and i n  t h e  200 Area. It 
i n c l u d e s  the repair and/or  replacement  of  96 c h i l l e d  water a i r  h a n d l e r s  and a n c i l l a r y  equipment,  t h e  replacement  
o f  10 d i rec t  expansion a i r  h a n d l e r s  t o t a l l i n g  approximate ly  80 t o n s ,  and t h e  replacement  o f  three water heaters.  
Age, high humidi ty,  and salt/chernicsl c o n t e n t  of t h e  a i r  i n  t h e  JSC r e g i o n  has caused s e r i o u s  d e t e r i o r a t i o n  
o f  t he  c o i l s ,  f a n s ,  and c a s i n g s  of  a i r  hand l ing  u n i t s .  Also,  t h e  v a r i o u s  h e a t i n g  and c o o l i n g  system components 
are approaching t he  end of  t he i r  u s e f u l  l i f e .  

3 .  Repair Steam and C h i l l e d  Water Systems, Bui ld ing  24 Complex ............................. 180,000 

T h i s  p r o j e c t  is p a r t  of  a m u l t i y e a r  program t o  repair  v a r i o u s  components of  t h e  C e n t e r ' s  primary 
u t i l i t i e s  g e n e r a t i o n  and d i s t r i b u t i o n  sys tems which are l o c a t e d  i n  t h e  C e n t r a l  Heat ing  and Cooling P l a n t  
(Bu i ld ing  24)  and i ts  a s s o c i a t e d  f a c i l i t i e s  ( c o o l i n g  tower 24a and t h e  u t i l i t y  t u n n e l  sys tem) .  The work i n  
t h i s  phase i n c l u d e s  t he  r e p a i r  o f  two heat exchangers  and c o n t r o l s .  It a l s o  i n c l u d e s  rep lacement  o f  approximate ly  
10 expans ion  j o i n t s ,  repair  o f  s i x  v a l v e s ,  and t h e  repair  o f  p i p e  i n s u l a t i o n  i n  t h e  u t i l i t y  t u n n e l  steam and 
condensa te  l i n e s .  Work on t h e  c h i l l e d  water system i n c l u d e s  repair of  30 c h i l l e d  water and condenser  water 
v a l v e s  i n  t h e  u t i l t y  t u n n e l  system, replacement  of  i n s u l a t i o n  and repair  o f  one r e f r i g e r a n t  condenser .  The 
p r o j e c t  a l s o  i n c l u d e s  repair  of  three  200-hp condenser  water pumps l o c a t e d  a t  c o o l i n g  tower 24. 
is  e s s e n t i a l  t o  t h e  cont inued  use  and re l iable  o p e r a t i o n  o f  these f a c i l i t i e s  a t  JSC. 

T h i s  p r o j e c t  

4 .  Repair o f  Various F a c i l i t i e s ,  White Sands Test F a c i l i t y  ................................. 315,000 

Repa i r s  w i l l  be made t o  t h e  h e a t i n g ,  v e n t i l a t i n g ,  and a i r- c o n d i t i o n i n g  equipment by r e p l a c i n g  
d e t e r i o r a t e d  coo l ing  towers  a t  B u i l d i n g s  201 and 203 and r e p l a c i n g  d e t e r i o r a t e d  components i n  t h e  hot  and 
c h i l l e d  water sys tems i n  t h e  200 Area. The water d i s t r i b u t i o n  system w i l l  be r e f u r b i s h e d  by r e p l a c i n g  
d e t e r i o r a t e d  water l i n e s  and r e p a i r i n g  t h e  e x t e r i o r  o f  t he  water s t o r a g e  tank .  Also inc luded  is t h e  rep lacement  
of t h e  gates i n  the  9- foot  (2.74 meter) diameter i s o l a t i o n  v a l v e s  a t  Test S t ands  401 and 403 and t h e  i n s t a l l a t i o n  
of a modified seal system. A d d i t i o n a l l y ,  89,300 squa re  ya rds  (74,700 s q u a r e  meters) o f  1- inch (2.54 c e n t i m e t e r )  
t h i c k  a spha l t i c  o v e r l a y  w i l l  be a p p l i e d  t o  the access roadway t h a t  ex t ends  from U.S. Highway 70 t o  t h e  WSTF 
e n t r a n c e  gate. The road w i l l  a lso be r e s t r i p e d .  T h i s  p r o j e c t  is p a r t  o f  a con t inu ing  program t o  repair  
f a c i l i t i e s  and sys tems a t  WSTF. The c o o l i n g  towers  have been i n  c o n s t a n t  s e r v i c e  s i n c e  1970 and are badly  
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d e t e r i o r a t e d .  The h o t  and c h i l l e d  water sys tems have been i n  s e r v i c e  s i n c e  1965 and many o f  t h e  carbon s t e e l  
water l i n e s  r e q u i r e  replacement .  The water t ank  h a s  been i n  s e r v i c e  s i n c e  1964 and r e q u i r e s  e x t e r i o r  r e p a i r .  
Vacuum chamber i s o l a t i o n  v a l v e  gates at  Test S t ands  401 and 403 have warped. T h i s  c o n d i t i o n  r educes  t h e  
e f f e c t i v e n e s s  of  t h e  seal system and makes i t  d i f f i c u l t  t o  ach i eve  t h e  vacuum r e q u i r e d  t o  suppor t  test programs. 
The access road was c o n s t r u c t e d  d u r i n g  1964 and 1965 and was l a s t  sealed i n  1971. These proposed road  r e p a i r s  
are now r e q u i r e d  t o  p reven t  f u r t h e r  d e t e r i o r a t i o n .  

5. Repair  o f  Various F a c i l i t i e s ,  NASA I n d u s t r i a l  P l a n t ,  Downey, C A . . . . . . . . . . . . . . . . . . . . . . . . .  445,000 

These r e s o u r c e s  provide  f o r  t h e  r e p a i r  of  v a r i o u s  b u i l d i n g s  and systems a t  t h e  NASA I n d u s t r i a l  P l a n t ,  
Downey, C a l i f o r n i a .  The work i n c l u d e s  r e p a i r  and/or  replacement  o f  c o i l s ,  condensa te  d r a i n  pans ,  motors ,  
b lowers ,  and c o n t r o l s  of  17 o f  t h e  29 a i r  hand l ing  u n i t s  l o c a t e d  on t h e  roo f  of  Bu i ld ing  006; and the  replacement  
o f  165,000 squa re  feet  (15,300 squa re  meters) o f  t he  saw- toothed p o r t i o n  o f  t h e  Bui ld ing  001 r o o f .  The b u i l d i n g s  
i nc luded  i n  t h i s  p r o j e c t  house S h u t t l e  O r b i t e r  manufacturing f u n c t i o n s .  The a i r  h a n d l e r s  were i n s t a l l e d  i n  
1956 and have been i n  a lmost  con t inuous  o p e r a t i o n  f o r  24 y e a r s .  The c h i l l e d  water c o i l s ,  t h e  c o n t r o l  v a l v e s  
and o p e r a t o r s ,  and t h e  blower shafts are now bad ly  d e t e r i o r a t e d .  Because o f  the  c o n d i t i o n  o f  the  e x i s t i n g  
equipment ,  t h e  e f f i c i e n c y  of  each system is g r e a t l y  reduced ,  and r o u t i n e  maintenance cannot  ach i eve  s a t i s f a c t o r y  
r e s u l t s .  Bu i ld ing  001 was c o n s t r u c t e d  i n  increments  between 1928 and 1940 and has a roo f  system which is a 
combinat ion o f  wood, s t ee l ,  and t r a n s i t e  decking.  This  roo f  has had a h i s t o r y  of  numerous leaks and now 
r e q u i r e s  con t inuous  r e p a i r s  and pa t ch ing .  The c o n d i t i o n  of  t he  roof  has now reached a s t a t e  where, i f  t h i s  
r e p a i r  work is no t  performed,  water from the  leaks  w i l l  cause c o n s i d e r a b l e  damage t o  c e i l i n g s ,  f l o o r s  and 
b u i l d i n g  c o n t e n t s .  

E.  W e d v  SDace C e n W  ( K S C )  .................................................................. 1.6 40.000 

1. Repair  Roofs,  Various Bu i ld ings  ........................................................ 475,000 

These r e s o u r c e s  provide  f o r  t h e  r epa i r / r ep l acemen t  of approximate ly  26,600 squa re  feet  (2,500 squa re  
meters) of  t he  high bay and f i f t h  f l o o r  roo f  of  t h e  Opera t ions  and Checkout Bu i ld ing ,  M7-355; 54,000 squa re  
fee t  (5,000 squa re  meters) o f  t h e  roof  on t he  Supply,  Shipping  and Receiving Bui ld ing  111, M7-505; and 
approximate ly  25,000 s q u a r e  feet (2,300 s q u a r e  meters) of t h e  roo f  on t h e  U t i l i t y  Annex, K6-947. The work 
i n c l u d e s  r e p a i r s  t o  b l i s t e r s ,  c r a c k s ,  and s p l i t s ;  f l a s h i n g  r e p a i r s ;  p i t c h  pocket r e p a i r s ;  and removal and 
rep lacement  of  aggregrate and r e s a t u r a t i o n  w i t h  a spha l t .  Repair  is  r e q u i r e d  due t o  accumulated d e t e r i o r a t i o n  
o f  t h e  b u i l t- u p  roof  systems s i n c e  t h e y  were b u i l t  i n  t h e  mid-1960's. 
r e s u l t  i n  damage t o  c e i l i n g s ,  walls ,  and equipment i n  these b u i l d i n g s .  

F a i l u r e  t o  perform t h i s  r e p a i r  w i l l  
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2. Repair of Hot Water Heat ing  Systems, Various Bu i ld ing  ................................... 445,000 

These r e s o u r c e s  provide  f o r  t he  repai r  of  hot water h e a t i n g  systems i n  f o u r  b u i l d i n g s :  Automotive 
Maintenance and S e r v i c e  Bu i ld ing  M6-688; Supply Warehouse t l ,  Bu i ld ing  M6-794; C e n t r a l  Supply Bu i ld ing  M6-744; 
and Supply Warehouse 112, Bui ld ing  M6-698. The work t o  be performed i n  these f a c i l i t i e s  i n c l u d e s  t h e  replacment  
o f  p i p i n g ,  i n s u l a t i o n ,  and misce l l aneous  plumbing components s e r v i n g  each i n d i v i d u a l  heater; d e s c a l i n g  o f  each 
heater c o r e ;  and t he  p a i n t i n g  of  a l l  heater hous ings .  I n  a d d i t i o n ,  f a n  motors w i l l  be r e p l a c e d  i n  B u i l d i n g s  
M6-744 and M6-698. T h i s  work is neces sa ry  t o  remedy accrued d e t e r i o r a t i o n ' w h i c h  is caus ing  i n c r e a s i n g l y  h igher  
maintenance and u t i l i t y  costs. The h o t  water h e a t i n g  systems are c losed- loops .  For l ong  p e r i o d s  o f  time t h e  
water l a y s  dormant i n  t h e  p ipes .  T h i s  causes  t he  p i p e s  t o  r u s t  i n t e r n a l l y  and a l s o  causes  scale t o  b u i l d  up 
i n  t h e  h e a t i n g  u n i t s .  These sys tems have been i n  o p e r a t i o n  f o r  n i n e  t o  twelve y e a r s  w i thou t  re furb ishment .  
Unless  t h e  corroded and d e t e r i o r a t e d  components are r ep l aced  and t h e  heaters descaled, unscheduled breakdowns 
are i n e v i t a b l e .  

3. Repair  of  Banana River  Bridge ........................................................... 240,000 

These r e s o u r c e s  provide  f o r  s a n d b l a s t i n g  and p a i n t i n g  t he  b a s c u l e  b r i d g e  over  t h e  Banana River .  T h i s  
b r idge  p rov ides  access f o r  motor v e h i c l e s  between Merritt I s l a n d  and Cape Kennedy. It pas ses  ove r  a channel  
f o r  barge t r a f f i c  between t h e  A t l a n t i c  Ocean and Launch Complex 39 v i a  P o r t  Canaveral .  The br idge  is a two- 
l a n e  s t r u c t u r e ,  31 feet  (9.4 meters) wide and 660 feet  (201 meters) long .  It has spans  c o n s i s t i n g  o f  a double 
leaf t runn ion  bascu le  main span of s t r u c t u r a l  s tee l  138 feet  (42.1 meters) long  between two s u p p o r t i n g  b a s c u l e  
p i e r s .  The o t h e r  12 s e c t i o n s  are of p r e s t r e s s e d  c o n c r e t e  pupported by c o n c r e t e  p i l e s .  Approximately 25,000 
s q u a r e  feet  (2,300 squa re  meters) of  s teel  w i l l  be s andb la s t ed  and coa t ed  w i t h  z i n c  r i c h  primer.  A i l  open 
j o i n t s  and s k i p  we lds  w i l l  be caulked  p r i o r  t o  pr iming.  
primer i n  1966, c o r r o s i o n  can now be s een  on t he  s tee l  s u r f a c e s .  
a tmosphere,  w i l l  e v e n t u a l l y  cause  s t r u c t u r a l  damage t o  t h e  b r i d g e .  
affect  access t o  t h e  space  c e n t e r  and t h e  a i r  f o r c e  s t a t i o n  bu t  would affect  barge d e l i v e r y  o f  space hardware 
t o  Launch Complex 39. 

Although t h i s  br idge  was coa ted  w i t h  a z i n c  r i c h  
This  c o r r o s i o n ,  accelerated by t h e  s a l t  

F a i l u r e  of  t h i s  br idge  would n o t  on ly  
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4. Repair of  t h e  I n d i a n  River Bridge ....................................................... 480 , 000 

These r e s o u r c e s  provide  f o r  s a n d b l a s t i n g  and p a i n t i n g  of  t he  I n d i a n  River Bridge which l i n k s  t h e  Merritt 
I s l a n d  I n d u s t r i a l  Area w i t h  t h e  F l o r i d a  mainland. Spanning t h e  I n t r a c o a s t a l  Waterway, t h e  br idge  is a f o u r  
l a n e  s t r u c t u r e  c o n s i s t i n g  of two separate b r i d g e s  each of which is 2,933 feet  (894 meters) long.  It is comprised 
of 55 p r e s t r e s s e d  c o n c r e t e  spans ,  and one double leaf t runn ion  bascu le  main span of s t r u c t u r a l  s t e e l ,  143 feet 
(43.6 me te r s )  l o n g ,  between two s u p p o r t i n g  bascu le  piers.  Approximately 50,000 square  feet  (4 ,650  square  
meters) of s tee l  is t o  be s a n d b l a s t e d  and coated  w i t h  z i n c  r i c h  primer.  A l l  open j o i n t s  and s k i p  welds w i l l  
be caulked p r i o r  t o  priming.  This  br idge was c o n s t r u c t e d  i n  1964 and,  a t  t h a t  t ime ,  a z i n c  r i c h  primer was 
a p p l i e d  f o r  p r o t e c t i o n  of  the  s teel  s u r f a c e s .  The sa l t  atmosphere has d e t e r i o r a t e d  t h i s  c o a t i n g  dur ing  t h i s  
15-year pe r iod  and exposed the  s tee l  s u r f a c e s .  Unless a new c o a t i n g  is p r o p e r l y  a p p l i e d ,  d e t e r i o r a t i o n  w i l l  
e v e n t u a l l y  cause  s t r u c t u r a l  damage. F a i l u r e  of t h i s  b r i d g e  would n o t  on ly  a f f e c t  access t o  t h e  space c e n t e r  
b u t  would a l s o  i n t e r r u p t  I n t r a c o a s t a l  Waterway t raf f ic .  

F. -ResearchCenter ( L a R C )  .............................................................. 1.190.000 

1 .  Repair of  Electrical Power D i s t r i b u t i o n  System, Bu i ld ing  642 ............................ 465,000 

T h i s  p r o j e c t  replaces t h e  outdoor  exposed 2,300 v o l t  llG1l bus  i n  Bu i ld ing  642. Also inc luded  is t h e  
replacement of t he  exposed d i sconnec t  s w i t c h e s ,  o b s o l e t e  2,300 v o l t  swi t chgea r  and a u x i l i a r y  items i n  t h e  
s u b s t a t i o n .  The new swi tchgea r  w i l l  be l o c a t e d  on e l e v a t e d  founda t ions  above t he  storm f l o o d  zone. The 
e x i s t i n g  s u b s t a t i o n ,  which was i n s t a l l e d  i n  1941, is s u b j e c t  t o  f l o o d i n g  and does no t  comply w i t h  c u r r e n t  
s a f e t y  s t a n d a r d s .  

2. Repair of Roof, Bu i ld ing  643 360 , 000 ............................................................ 
These r e s o u r c e s  provide  f o r  replacement of t he  45,000 s q u a r e  f o o t  (4,200 square  me te r )  roof  on t h e  

F u l l  S c a l e  Wind Tunnel ,  Bu i ld ing  643. The co r ruga ted  a s b e s t o s  roof  w i l l  be r ep laced  w i t h  a meta l  roof .  
Downspout and d r a i n s  l o c a t e d  i n  t h e  roof  v a l l e y s  w i l l  be e n l a r g e d ,  and o t h e r  necessa ry  repairs w i l l  be made. 
Most of t h e  roof  on t h i s  b u i l d i n g  is t h e  o r i g i n a l  roof  put  on i n  1931. The roof  pane l s  have become so b r i t t l e  
w i t h  age t h a t  many pane l s  and water  seals have broken. A heavy s n e e t  of r o o f i n g  has a l r eady  broken o f f  i n  
h igh  winds. I n  a d d i t i o n ,  t h e  roof  d r a i n  c a p a c i t y  is inadequa te ,  r e s u l t i n g  i n  water backup and heavy roof  l o a d s  
d u r i n g  s torms.  

CF 10-10 



3. Repai r  of  P o t a b l e  Water L i n e s ,  West Area................................................ 365,000 

These r e s o u r c e s  provide  f o r  rep lacement  of approximate ly  4,000 l i n e a r  feet  (1,220 meters) o f  the 5- 
i n c h  (15 c e n t i m e t e r )  and 8- inch (20 c e n t i m e t e r )  cast i r o n  water main a long  Gregg Road t o  Bu i ld ing  1221, and 
a long  S t r a t t o n  Road t o  Durand Road and Bu i ld ing  1232A. I n  a d d i t i o n ,  t h e  water main from Bu i ld ing  1232A t o  
Bu i ld ing  1231 w i l l  be r ep l aced .  Th i s  cas t  i r o n  p ipe  is un l ined  and has  been i n  t h e  ground i n  e x c e s s  o f  30 
y e a r s .  Corros ion  nodules  have formed w i t h i n  t h e  p ipe .  Drinking water a n a l y s i s  i n d i c a t e s  t h a t  maximum p e r m i s s i b l e  
l e v e l s  of p h y s i c a l  and chemical  contaminants  have been exceeded. Repair  of t h e s e  l i n e s  is  neces sa ry  t o  i n s u r e  
t h a t  t h e  q u a l i t y  of  t h e  d r i n k i n g  water is brought  up t o  r e q u i r e d  s t a n d a r d s .  

G. Lewis Research Center (LeRC) 45.000 1.6 ................................................................ 
1 .  Repair  o f  F l i g h t  Research Bu i ld ing  Apron, Bu i ld ing  Q.................................... 470,000 

T h i s  p r o j e c t  w i l l  r e p a i r  a major p o r t i o n  of an a c t i v e  paved a i r c ra f t  apron on t h e  sou th  s i d e  of t h e  
F l i g h t  Research Bui ld ing .  The work i n c l u d e s  replacement  of approximate ly  6,000 squa re  y a r d s  (5,000 squa re  
meters) of  d e t e r i o r a t e d  pavement w i th  12- inch (31 c e n t i m e t e r )  t h i c k  c o n c r e t e .  Also inc luded  is t h e  i n s t a l l a t i o n  
of new d r a i n a g e  and subdra inage  sys tems which d i s c h a r g e  i n t o  t h e  L e w i s  Research Center's i n d u s t r i a l  waste 
system. 
(7 .6  centimeter) t h i c k  a s p h a l t i c  o v e r l a y  i n s t a l l e d  i n  1960. 
t h i s  pavement t o  f a i l .  Inadequate  f o r  t oday ' s  heavy a i r c ra f t ,  t h e  pavement has  cracked i n  many p l a c e s  and 
water s e e p s  through t o  s a t u r a t e  t h e  subgrade.  
f o r c e s  t h i s  water s a t u r a t e d  subgrade material t o  t h e  pavement s u r f a c e .  
a s a f e t y  hazard .  It can be i n g e s t e d  by a i rc raf t  eng ines  and cause  s e r i o u s  damage. 

The e x i s t i n g  pavement is composed of t h e  o r i g i n a l  c o n c r e t e  pavement i n s t a l l e d  i n  1942 and a 3- inch 
Weather and heavy usage ove r  t h e  y e a r s  have caused 

Aircraft movement on t h e  apron causes  a pumping a c t i o n  which 
T h i s  material and s p a l l e d  pavement is 

I n  a d d i t i o n ,  d e b r i s  blown about  by o p e r a t i n g  a i rcraf t  is hazardous t o  personnel  i n  t h e  immediate v i c i n i t y .  
T h i s  p r o j e c t  w i l l  minimize t h e  d e b r i s  hazard  and provide  an apron capab le  of  accommodating t o d a y ' s  heavy 
a i rcraf t .  

2.  Repair  of  Steam Condensate System, Various Bu i ld ings  .................................... 160,000 

T h i s  p r o j e c t  r e p l a c e s  steam condensa te  p ip ing  i n  t h r e e  b u i l d i n g s .  The work i n c l u d e s  replacement  o f  
v a r i o u s  s i z e s  of  p ipe ,  v a l v e s ,  s t r a i n e r s ,  t r a p s  and condensa te  pumps r ang ing  from t h r e e- q u a r t e r  i n c h  (1.9 
c e n t i m e t e r )  through t h r e e  and one- half  i nch  (8.9 c e n t i m e t e r )  p ipe  s ize .  I n s u l a t i o n  o f  a l l  exposed p ipe  is 
inc luded  t o  p r o t e c t  personnel  from t h e  h o t  p ip ing .  
4 ,  1,600 feet  (490 me te r s )  of  p i p i n g  i n  Bu i ld ing  14 ,  and 900 feet  (275 meters) o f  p ip ing  i n  Bu i ld ing  50 are 
t o  be r ep l aced .  

Approximately 1,300 fee t  (400 meters) o f  p i p i n g  i n  Bu i ld ing  

T h i s  system is p a r t  o f  t h e  Also, a l l  h e a t i n g  equipment no longe r  i n  s e r v i c e  w i l l  be removed. 



steam system f o r  space h e a t i n g  of t h e s e  and o t h e r  b u i l d i n g s  a t  t h e  L e w i s  Research Center .  The p i p i n g  i n  t h e s e  
t h r e e  b u i l d i n g s  has  been i n  s e r v i c e  f o r  ove r  29 y e a r s .  Corros ion  and p lugging  have reduced t h e  i n t e g r i t y  of 
t h i s  p i p i n g  and have s e r i o u s l y  hampered i ts  a b i l i t y  t o  provide  adequate  b u i l d i n g  h e a t i n g .  T h i s  work w i l l  
r educe  maintenance of  t h i s  p i p i n g  and r e s t o r e  r e q u i r e d  o p e r a t i o n a l  c a p a b i l i t y .  

3. Repair  of  Domestic Water Systems,  Bu i ld ings  5 and 6..................................... 270,000 

T h i s  p r o j e c t  r e p l a c e s  t h e  35-year o l d  domest ic  water p i p i n g  i n  B u i l d i n g s  5 and 6. The work i n c l u d e s  
rep lacement  of  main b u i l d i n g  header  p i p i n g ,  b u i l d i n g  branch p i p i n g ,  and i n d i v i d u a l  room supp ly  p ip ing .  P ip ing  
i n  Bui ld ing  5 w i l l  be r ep l aced  wi th  5,200 feet  (1,585 me te r s )  o f  p ipe  r ang ing  i n  d i ame te r  from I- inch  (2 .5  
c e n t i m e t e r )  t o  8 i n c h e s  (20 c e n t i m e t e r s ) .  P ip ing  i n  Bu i ld ing  6 w i l l  be r ep l aced  wi th  1,300 fee t  (395 me te r s )  
o f  p ipe  r ang ing  i n  d i ame te r  from t h r e e- q u a r t e r s  of  an i n c h  (1.9 c e n t i m e t e r s )  t o  4 i n c h e s  (10 c e n t i m e t e r s ) .  
The e x i s t i n g  p ip ing  is s e v e r e l y  r u s t e d .  Th i s  is p a r t i c u l a r l y  t r u e  where d e t e r i o r a t e d  i n s u l a t i o n  h a s  pe rmi t t ed  
condensa t ion  t o  form on t h e  p ip ing .  Leaks c o n t i n u a l l y  deve lop  and i n  many cases are d i f f i c u l t  t o  r e p a i r  due 
t o  t h e  c o n d i t i o n  of  t h e  p ip ing .  Also, 
scale bui ld- up has  s u b s t a n t i a l l y  reduced t h e  flow c a p a c i t i e s  of  t h e  p i p i n g  t o  be  r ep l aced .  T h i s  p r o j e c t  w i l l  
e l i m i n a t e  t h e  p re sen t  heavy maintenance requi rement  and r e s t o r e  t h e  needed f low c a p a c i t y  t o  t h e s e  domest ic  
water sys tems.  

The new p i p i n g  w i l l  be i n s u l a t e d  t o  minimize t h i s  condensa t ion  problem. 

4 .  Repair  of S e r v i c e  A i r  System ............................................................ 175,000 

T h i s  p r o j e c t  r e p l a c e s  approximate ly  2,200 feet  (671 me te r s )  o f  8- inch (20- cent imeter )  d i ame te r  
underground s e r v i c e  a i r  d i s t r i b u t i o n  p ip ing .  Th i s  p ip ing  s u p p l i e s  c l e a n ,  d r y ,  compressed a i r  a t  125 pounds 
p e r  square  i n c h  (86.2 Newtons per  squa re  c e n t i m e t e r )  t o  more than  20 b u i l d i n g s  a t  t h e  L e w i s  Research Center .  
The s e r v i c e  a i r  system o p e r a t e s  con t inuous ly  t o  provide  a i r  f o r  i n s t r u m e n t s ,  s a f e t y  d e v i c e s ,  c o n t r o l s ,  and 
small endurance t e s t i n g  r e s e a r c h  equipment.  I n s t a l l e d  approximate ly  30 y e a r s  ago,  t h i s  pii>ing is l o c a t e d  
app rox ima te ly  fou r  feet (1 .2  me te r s )  below grade  and is rou ted  benea th  r o a d s ,  dr iveways,  lawns and p l a n t s .  
Corros ion  o f  t h i s  p ip ing  has  g r e a t l y  reduced i ts  i n t e g r i t y  and l e a k s  are common. The weld areas, i n  p a r t i c u l a r ,  
are  d e t e r i o r a t i n g  r a p i d l y .  S i n c e  t h i s  system is always p r e s s u r i z e d ,  l o s s  o f  a i r  through l e a k s  s i g n i f i c a n t l y  
i n c r e a s e s  compressor o p e r a t i o n  and energy consumption. Th i s  p r o j e c t  w i l l  r e s t o r e  t h e  i n t e g r i t y  o f  t h i s  s e r v i c e  
a i r  system p ip ing  and e l i m i n a t e  t h e  i n c r e a s i n g  maintenance d i s r u p t i o n s  t o  t h i s  essent ia l  s e r v i c e .  

5.  Repair  o f  Roofs,  Various B u i l d i n g s  ...................................................... 265,000 

T h i s  p r o j e c t  r e p a i r s  approximate ly  73,500 squa re  feet  (6,800 s q u a r e  me te r s )  o f  roo f  on e i g h t  b u i l d i n g s  
a t  t h e  L e w i s  Research Center .  The work i n c l u d e s  major r e p a i r s  t o  t h e  r o o f s  of  b u i l d i n g s  4 ,  6 ,  15 ,  49 ,  51, 55, 
100,  and 203. Equipment t h a t  is no l o n g e r  i n  s e r v i c e  w i l l  be removed from t h e s e  r o o f s  and neces sa ry  roof 



p e n e t r a t i o n s  w i l l  be brought  up t o  c u r r e n t  s t a n d a r d s .  Unnecessary p e n e t r a t i o n s  w i l l  be removed wherever 
p o s s i b l e .  Roof s u r f a c e s  exposed t o  p e d e s t r i a n  t r a f f i c  w i l l  be p r o t e c t e d  w i t h  roof  walkways. The r o o f s  on 
these b u i l d i n g s  are  over  20 y e a r s  o l d  and r e q u i r e  e x t e n s i v e  maintenance t o  prevent  water from damaging t h e  
b u i l d i n g  s t r u c t u r e  and equipment.  Normal wea the r ing ,  d e t e r i o r a t i o n ,  and p e d e s t r i a n  t r a f f i c  have reduced the  
i n t e g r i t y  of these r o o f s  t o  t he  p o i n t  t h a t  major repairs are now neces sa ry .  

6 .  Repair of R o a d s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,000 

T h i s  p r o j e c t  p rov ides  f o r  t he  repair  of  d e t e r i o r a t e d  road s u r f a c e s  a t  t h e  L e w i s  Research Center  (LeRC) .  
The West Area Road w i l l  be repaired between Walcot t  Road and Guer in  Road. The e x i s t i n g  paved s u r f a c e  o f  t h i s  
two- lane road w i l l  be l e v e l e d ,  a 4- inch ( I O  c e n t i m e t e r )  l i f t  o f  a s p h a l t i c  c o n c r e t e  w i l l  be p l a c e d ,  and 880 
fee t  (270 meters) o f  new subsu r f ace  d r a i n a g e  w i l l  be i n s t a l l e d .  A 2- inch (5- cent imeter )  t h i c k  l a y e r  o f  a s p h a l t i c *  
c o n c r e t e  w i l l  be p laced  on t h e  berms. Walcot t  Road w i l l  be repaired between Bui ld ing  135 and Bu i ld ing  20. 
The work i n c l u d e s  t h e  replacement  of  approximate ly  1,230 l i n e a r  feet  
c u r b s  and sidewalks and a l s o  p r e p a r a t i o n  and r e s u r f a c i n g  of  13,000 squa re  ya rds  (10,900 s q u a r e  meters) o f  
a spha l t i c  c o n c r e t e  pavement. I n  a d d i t i o n ,  pavement i n  t h e  Rocket Labora tory  Complex (35 )  w i l l  be repaired t o  
i n c l u d e  replacement  of  1,000 squa re  ya rds  (840 squa re  meters) of  road base and r e s u r f a c i n g  o f  4,200 squa re  
y a r d s  (3,500 squa re  meters) of  pavement. Normal weather c o n d i t i o n s ,  i n c l u d i n g  w i n t e r  f r e e z i n g  and thawing i n  
t h e  Cleve land ,  Ohio area, are ext remely  damaging t o  roads .  T h i s ,  a long  w i t h  subbase d e t e r i o r a t i o n ,  inadequate  
s u b s u r f a c e  d r a i n g e ,  and normal wear have s e v e r e l y  damaged these 15  t o  20 yea r  o l d  roads .  I n  a d d i t i o n ,  steep 
grades have caused creep type  s l i p p a g e  of t h e  West Area's pavement. Major r e p a i r  of  these roads  is neces sa ry  
a t  t h i s  time t o  prevent  e x t e n s i v e  pavement f a i l u r e  and t o  arrest p r o g r e s s i v e  d e t e r i o r a t i o n  o f  t h e  subbase.  
T h i s  work w i l l  a l s o  improve t he  c o n d i t i o n  of  s idewalks  f o r  safe p e d e s t r i a n  t r a f f i c .  

(375 meters) o f  d e t e r i o r a t e d  c o n c r e t e  

H .  Marshall SDace F l i n h t  Cen te r  (MSFC) ......................................................... 2.110. 000 

1 .  Repair  Overhead P i p i n g ,  Various Bu i ld ings  ............................................... 200,000 

These r e s o u r c e s  provide  f o r  t h e  repair  of  plumbing i n  equipment rooms and a t t i c  areas o f  14 MSFC 
b u i l d i n g s  t o  c o r r e c t  d e t e r i o r a t i n g  c o n d i t i o n s .  The work c o n s i s t s  o f  replacement  and/or  i n s u l a t i o n  o f  overhead 
water l i n e s ,  steam l i n e s ,  condensa te  and sump pump l i n e s .  Bu i ld ings  inc luded  i n  t h i s  p r o j e c t  are 4353, 4471, 
4481, 4485, 4487, 4491, 4493, 4494, 4498, 4499, 4612, 4663, 4707, and 4708. These b u i l d i n g s  have been i n  
con t inuous  o p e r a t i o n  f o r  t h e  p a s t  20 t o  35 y e a r s  and i t  is planned t o  c o n t i n u e  us ing  these b u i l d i n g s  i n  t h e  
f u t u r e .  Normal, r o u t i n e  maintenance can no l o n g e r  keep pace w i t h  neces sa ry  r e p a i r s ;  t h u s ,  t h i s  p r o j e c t  is 
r e q u i r e d .  
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2 .  Repair Heat ing ,  V e n t i l a t i n g  and Ai r- cond i t ion ing  Components ............................. 300,000 

These r e s o u r c e s  provide  f o r  t h e  r e p a i r  o r  replacement of h e a t i n g ,  v e n t i l a t i n g  and a i r - c o n d i t i o n i n g  
( H V A C )  equipment i n  v a r i o u s  MSFC b u i l d i n g s  t o  c o r r e c t  s e v e r e  d e t e r i o r a t i n g  c o n d i t i o n s  now developing.  D e f i c i e n t  
equipment i n c l u d e s  c o o l i n g  towers ,  c o i l s ,  ch i l l e r s ,  pumps, f a n s ,  c o n v e r t e r s  and a b o i l e r  i n  B u i l d i n g s  4200, 
4202, 4491, 4663, and 4567. T h i s  equipment ranges  i n  age from 15 t o  30 years, but  had an o r i g i n a l  des ign  l i f e  
o f  on ly  15 y e a r s .  T h i s  e f f o r t  is being under taken i n  o r d e r  t o  provide  more re l iab le  suppor t  of  program 
requ i rement s ,  t o  minimize non- rout ine  maintenance e f f o r t ,  and t o  conserve  energy.  A l l  of  t h e  a f f e c t e d  f a c i l i t i e s  
d i r e c t l y  suppor t  t h e  Space S h u t t l e  and Spacelab programs and o t h e r  s i g n i f i c a n t  r e s e a r c h  and development programs. 

3. Repairs t o  Roofs, Various Bu i ld ings  ..................................................... 460,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  repairs of r o o f s  on f i v e  b u i l d i n g s  a t  MSFC. Repairs are r e q u i r e d  t o  
r e c t i f y  b l i s t e r s ,  s o f t  s p o t s ,  and g e n e r a l  d e t e r i o r a t i o n .  Repairs i n c l u d e  143,100 square  feet  (13,300 square  
meters) of r o o f i n g ,  150,000 s q u a r e  feet (13,900 square  meters) of  i n s u l a t i o n  and 4,470 l i n e a r  feet (1 ,360 
meters) of damaged f l a s h i n g ;  and r e s a t u r a t i n g  75,500 square  feet (7 ,000 square  me te r s )  of  roof  t o  provide  a 
f i rm, smooth f i n i s h .  Also i nc luded  is t h e  replacement of 2,350 l i n e a r  feet (715 m e t e r s )  of  g u t t e r s  and 
downspouts and t he  replacement of roof  d r a i n s .  The b u i l d i n g s  t o  be repaired a r e  4471, 4643, 4650, 4707, and 
4674. These roof  r e p a i r s  a r e  e s s e n t i a l  t o  prevent  l e a k i n g  and damage t o  b u i l d i n g  systems and equipment. The 
expected  roof  l i f e  a t  MSFC is 15 y e a r s .  I n  r e c e n t  y e a r s ,  normal maintenance has no t  been able t o  keep pace 
w i t h  r a p i d l y  d e t e r i o r a t i n g  c o n d i t i o n s .  Thus, t h i s  p r o j e c t  is u r g e n t l y  needed. 

4 .  Repair  of High Pressure Gas D i s t r i b u t i o n  System ......................................... 450,000 

These r e s o u r c e s  provide  f o r  t he  r epa i r / r ep lacement  and c e r t i f i c a t i o n  of t h e  5,000 pounds per  square  
inch  (34,500,000 Newtons per  square  me te r )  gaseous n i t r o g e n  and 3,500 pounds pe r  square  inch  (24,100,000 Newtons 
pe r  square  meter) air  sys tems s e r v i c i n g  t h e  tes t  and i n d u s t r i a l  areas a t  MSFC. The work w i l l  i n c l u d e  the 
repair o r  replacement of some 50,000 l i n e a r  feet  (15,200 meters) of  1-1/2 t o  3 i n c h  (3 .8  t o  7.6 c e n t i m e t e r )  
h igh  p r e s s u r e  p ip ing  and abandonment of 10,000 l i n e a r  feet  (3 ,050 meters) o f  unneeded p i p i n g  i n  14 b u i l d i n g s .  
Also i nc luded  w i l l  be t he  overhau l  of a pressure reducing s t a t i o n ,  replacement of a manifold and r e p a i r  of 10 
s t o r a g e  batteries.  The sys tems have d e t e r i o r a t e d  through age and heavy c y c l i c  use  and are nea r  t h e  end of 
t h e i r  des ign  l i f e  of twenty y e a r s .  Radiographic i n s p e c t i o n  of the  system has revea led  s e r i o u s  d e t e r i o r a t i o n  
o f  t he  welds .  
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5. Repa i r s  t o  E x t e r i o r s  of  Var ious  B u i l d i n g s  ............................................... 450,000 

These r e s o u r c e s  provide  f o r  t h e  maintenance,  p a i n t i n g ,  and p r e s e r v a t i o n  of  e x t e r i o r  walls and other 
s u r f a c e s  of  selected MSFC b u i l d i n g s  and s t r u c t u r e s .  Work i n c l u d e s  s u r f a c e  p r e p a r a t i o n  and a p p l i c a t i o n  of  a 
p r o t e c t i v e  c o a t i n g  of  h igh- qua l i t y  p a i n t  t o  403,000 squa re  fee t  (37,400 s q u a r e  meters) o f  e x t e r i o r  s u r f a c e s .  
P r i o r i t y  f o r  t h i s  r e p a i r  work h a s  been g iven  t o  t hose  f a c i l i t i e s  determined t o  be i n  greatest  need ,  as i d e n t i f i e d  
by a detai led f i e l d  i n v e s t i g a t i o n .  B u i l d i n g s  inc luded  i n  t h i s  p r o j e c t  are 4481, 4483, 4487, 4704, 4705, 4471, 
and 4712. T h i s  p r o j e c t  is r e q u i r e d  t o  p r o t e c t  MSFC f a c i l i t i e s  a g a i n s t  t h e  cumula t ive  damaging effects  of  wear, 
d e t e r i o r a t i o n  and weather, and t o  p r e s e r v e  t h e  f a c i l i t y  c a p a b i l i t i e s  f o r  cont inued  o p e r a t i o n .  

450,000 6. Repa i r s  t o  Test F a c i l i t i e s  ............................................................. 
T h i s  p r o j e c t  p rov ides  f o r  t h e  r e p a i r ,  p r e s e r v a t i o n  and downmoding of  t h i r t e e n  (13) tes t  f a c i l i t i e s  i n  

t h e  East and West Test Areas of MSFC. Upon complet ion of t h e  S h u t t l e  s t r u c t u r a l  t e s t i n g ,  these t e s t  f a c i l i t i e s  
w i l l  no t  have an immediate f o l l o w  on mis s ion .  However, t he  f a c i l i t i e s  must be preserved  f o r  f u t u r e  p o t e n t i a l  
u s e s .  The f a c i l i t i e s  t o  be downmoded w i l l  range from large (360 feet  h igh  (110 meters) tes t  s t a n d s  t o  small 
i s o l a t e d  hazardous  test ce l l s .  The sys tems inc luded  i n  the  p r e s e r v a t i o n  e f f o r t  are h igh  p r e s s u r e  gas sys tems,  
pumping s t a t i o n s ,  c ryogenic  sys tems,  e l ec t r i ca l  and e l e c t r o n i c  equipment ,  h e a t i n g ,  a i r- c o n d i t i o n i n g  and plumbing 
sys tems,  s p e c i a l  test equipment,  and c o n t r o l  and i n s t r u m e n t a t i o n  systems.  The f a c i l i t i e s  t o  be preserved  are: 
4572, 4573, 4574, 4630, 4667, 4668, 4669, 4670, 4671, 4672, 4673, 4674, and 4599. These f a c i l i t i e s  have a 
p o t e n t i a l  u se  i n  suppor t  of f u t u r e  programs. It w i l l  be neces sa ry  t o  p repa re  them f o r  l o n g  d u r a t i o n  s t o r a g e  
o f  at  least  5 y e a r s  t o  i n s u r e  t h a t  it w i l l  be economica l ly  feasible t o  r e a c t i v a t e  them a t  some f u t u r e  time. 
T h i s  work w i l l  p rovide  f o r  a mixture  of  p r e s e r v i n g  i n  p l a c e ;  d i s c o n n e c t i n g  and abandoning i n  p l a c e ;  and removal 
and s t o r a g e ,  depending on an economic a n a l y s i s  of  t h e  l i f e  c y c l e  p r e s e r v a t i o n  c o s t  ove r  t h i s  f i v e  yea r  pe r iod  
f o r  each system and item of equipment.  Some test f a c i l i t i e s ,  however, must be down-moded i n  such  a manner as 
t o  minimize r e a c t i v a t i o n  time i n  t h e  even t  t h a t  S h u t t l e  i n f l i g h t  anomal ies  n e c e s s i t a t e  t h e i r  u se  f o r  problem 
s o l v i n g .  

. .  I. W o u d  Assemblv Fac- (MAF) ............................................................. 1.470.00Q 

1 .  Repair  Roads and Park ing  Lots........................................................... 240,000 

These r e s o u r c e s  provide  f o r  r e p a i r  of v a r i o u s  roadways and park ing  areas a t  MAF. Work c o n s i s t s  of  
p r e p a r i n g ,  pa t ch ing  and l e v e l i n g ,  and o v e r l a y i n g  approximate ly  58,000 squa re  y a r d s  (48,500 squa re  meters) of  
roadways and park ing  areas w i t h  a 1 1/2 i n c h  (3.8 c e n t i m e t e r )  l a y e r  o f  bi tuminous a s p h a l t i c  conc re t e .  P r i m e  
c o a t s  are t o  be a p p l i e d  t o  a l l  e x i s t i n g  s u r f a c e s  t o  be o v e r l a i d .  Ove r l a id  s u r f a c e s  w i l l  r e c e i v e  a s l u r r y  seal 
c o a t  of sand and a s p h a l t .  Roads and park ing  l o t s  inc luded  i n  t h i s  p r o j e c t  are roadways s o u t h  o f  Bu i ld ing  103 
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from Mars Drive west t o  t h e  t a x i - s t r i p ;  t h e  roadway east o f  Bu i ld ing  420 from S a t u r n  Boulevard t o  Bu i ld ing  
404; and pa rk ing  l o t s  "B", lrH1l, and llN1l. Repair  o f  t h e s e  areas is r e q u i r e d  t o  correct t h e  d e t e r i o r a t e d  c o n d i t i o n  
o f  t h e  bi tuminous surfaces. The u n s t a b l e  s o i l  c o n d i t i o n s  i n  t h e  New Or leans  area have r e s u l t e d  i n  s e t t l e m e n t ,  
ponding of water, p i t t i n g ,  and r o l l s  i n  t h e  roadway. Resur fac ing  and r e p a i r  are neces sa ry  t o  p reven t  f u r t h e r  
d e t e r i o r a t i o n  and more expens ive  r e h a b i l i t a t i o n  r e s u l t i n g  from base f a i l u r e .  

200,000 2 .  Repai rs  t o  Electrical Feede r s  #14 and 15. . . .  ............................................ 
These r e s o u r c e s  provide  for t h e  removal and replacement  o f  e l ec t r i c  f e e d e r s  1\14 and 1/15. The e x i s t i n g  

f e e d e r s  are each composed o f  t h r e e  paper  i n s u l a t e d  l e a d  covered cables. 
from t h e  East Master S u b s t a t i o n  t o  S u b s t a t i o n  1/12 a t  Bu i ld ing  103, and 700 feet  (213 meters) from S u b s t a t i o n  
#12 t o  S u b s t a t i o n s  1/13 and #16 a t  t h e  B o i l e r  P l a n t ,  Bui ld ing  207. The new feeders w i l l  each be t h r e e  e t h y l e n e  
propylene polymer i n s u l a t e d  c a b l e s ,  s h i e l d e d  wi th  a po lyv iny l  c h l o r i d e  j a c k e t .  The work i n c l u d e s  h igh  v o l t a g e  
t e s t i n g  of t h e  completed i n s t a l l a t i o n ,  c l e a n i n g  o f  t h e  underground d u c t s  and r e c o n d i t i o n h g  o f  e i g h t  o i l  
sw i t ches .  
They are c r i t i c a l  t o  e x t e r n a l  t ank  (ET)  p roduct ion  s i n c e  t hey  s e r v i c e  S u b s t a t i o n  1/12 ( c h i l l e d  water pumps) and 
S u b s t a t i o n s  813 and #I6  (condenser  water pumps, coo l ing  tower f a n s ,  r e f r i g e r a t i o n  equipment) .  Each o f  t h e s e  
s u b s t a t i o n s  a i d s  i n  p rov id ing  t h e  e s s e n t i a l  environmental  c o n d i t i o n s  i n s i d e  Bui ld ing  103. F a i l u r e  o f  t h e s e  
feeders r e p r e s e n t s  an unaccep tab l e  r i s k  t o  t h e  ET manufac tur ing  program. 

They extend 800 feet  (244 me te r s )  

Feeders  1/14 and 1/15 are now 36 y e a r s  o l d  and have reached t h e  end of t h e i r  expec ted  u s e f u l  l i f e .  

3. Repair  Sewer Line  i n  Roof T r u s s ,  Manufacturing Bu i ld ing  103 ............................. 440,000 

These r e s o u r c e s  provide  f o r  rep lacement  o f  approximate ly  2,000 l i n e a r  f e e t  (610 me te r s )  of  8- and IO- 
i n c h  (20 and 25 centimeter) d iameter  s tee l  p r e s s u r e  s a n i t a r y  sewer p ipe  l o c a t e d  a t  t h e  40- foot  (12  meter )  l e v e l  
i n  t h e  roof  t r u s s  of  Bu i ld ing  103. This  overhead l i n e  r u n s  between sewer l i f t  s t a t i o n s  No. 4 and 8 i n  a North- 
South d i r e c t i o n  i n  t h e  b u i l d i n g ,  and between sewer l i f t  s t a t i o n  t 6  and t h e  East wall of t h e  b u i l d i n g ,  i n  an 
East-West d i r e c t i o n .  F i t t i n g s ,  hange r s ,  v a l v e s ,  and va lve  boxes w i l l  be r e p l a c e d .  Also,  t h i s  p r o j e c t  i n c l u d e s  
p r e s s u r e  and leakage  t e s t i n g .  The overhead l o c a t i o n  of t h i s  work and t h e  e a s i l y  damaged equipment and space  
hardware below makes t h i s  r e p a i r  work p a r t i c u l a r l y  d i f f i c u l t .  F ive  l e a k s  have been r e p a i r e d  i n  t h i s  l i n e  i n  
t h e  p a s t  y e a r .  During r e c e n t  r e p a i r  e f f o r t s  t h e  s e v e r e l y  d e t e r i o r a t e d  c o n d i t i o n  of  t h e  p i p i n g  was h i g h l i g h t e d .  
T h i s  p ip ing  is l o c a t e d  above c r i t i c a l  E x t e r n a l  Tank product ion  a c t i v i t i e s .  Fu tu re  f a i l u r e s  w i l l  d i s r u p t  work 
a c t i v i t i e s ,  and could  r e s u l t  i n  i n t e r r u p t i o n  o f  product ion  schedu le s  and contaminat ion  of t h e  manufac tur ing  
p a r t s .  
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4. Repairs t o  F i r e  Water P i p i n g  ............................................................ 410,000 

T h i s  p r o j e c t  is t h e  i n i t i a l  phase o f  r e p a i r  f o r  t h e  underground f i r e  water p i p i n g  network a t  MAF. 
Phase I provides  f o r  t h e  r e p a i r  o f  12,700 l i n e a r  feet  (3,870 meters) o f  p ipe .  I n s t a l l e d  i n  1943, t he  f i r e  
p r o t e c t i o n  system c o n s i s t s  of  8 ,  I O ,  12 ,  and 16 inch  (20 ,  25,  30 ,  and 41 c e n t i m e t e r )  d iameter  p ipe .  A l l  
underground p ipe  o u t s i d e  b u i l d i n g  walls is s tee l  p ipe  w i t h  f l e x i b l e  coup l ings .  
i s  encased i n  a 12- inch (30- cen t ime te r )  i n s i d e  diameter wood s t a v e  p ipe .  
p i p i n g  is 2.5 feet  (0.76 meters). 
c o n c r e t e  t h r u s t  b locks  a t  t h e  i n t e r s e c t i o n s  and c o r n e r s  of  t h e  underground loop  main. Numerous leaks  have 
been r e p a i r e d  i n  t h e  underground p i p i n g  network over  t h e  p a s t  s e v e r a l  y e a r s .  A l l  b u i l d i n g s  a t  MAF are p r o t e c t e d  
by t h i s  system, w i t h  t h e  excep t ion  of  B u i l d i n g s  320, 350, and 404. The b u i l d i n g s  s e r v e  N A S A ' s  E x t e r n a l  Tank 
c o n t r a c t o r  pe r sonne l ,  equipment ,  hardware, materials, and t e n a n t  government agenc i e s .  System f a i l u r e  du r ing  
a f i r e  could  r e s u l t  i n  l o s s  of l i v e s  and e x t e n s i v e  damage t o  b u i l d i n g s ,  equipment and hardware. 

P ipe  l a i d  under r a i l r o a d  tracks 
Minimum cover  ove r  t h e  underground 

The p r o j e c t  i n c l u d e s  renewing and r e b o l t i n g  p ipe  and r e h a b i l i t a t i o n  of 

5. Repairs t o  Michoud S l i p  Channe l . . . . . . . . . . . . . . . . .  ........................................ 180,000 

T h i s  p r o j e c t  p rov ides  f o r  dredging  t he  Michoud S l i p  Channel t o  a uniform dep th  o f  22 fee t  (6.7 meters) 
below mean sea l e v e l .  Work i n c l u d e s  a sounding s t u d y  t o  de te rmine  the volume of s p o i l  t o  be removed, removal 
o f  subsu r f ace  material ldebris,  and d i s p o s a l  of  excavated  material t o  s p o i l  areas on t h e  MAF s i t e .  Also i nc luded  
i s  the removal from MAF of  a l l  d e b r i s  r e s u l t i n g  from the  dredging  o p e r a t i o n s .  The Michoud S l i p  Channel was 
l a s t  dredged i n  1966. S ince  t h a t  time, s i l t  and d e b r i s  from t h e  a d j a c e n t  I n t r a c o a s t a l  Waterway has g r a d u a l l y  
been depos i t ed  i n  t h e  s l i p ,  t h e r e b y  reducing  water d e p t h s .  MAF barge movement w i l l  be  res tr ic ted i n  t h e  n e a r  
f u t u r e  i f  t h i s  depos i t ed  material i s  permi t t ed  t o  con t inue  t o  a c c u m u l a t e .  The des ign  s l i p  d e p t h  is r e q u i r e d  
t o  accommodate sea going  v e s s e l s  t r a n s p o r t i n g  t h e  Ex te rna l  Tank, materials,  and hardware. 

J .  National SDace T e w l o n v  J . abo ra to r i e s  (NSTL) ............................................... 870.000 

1 .  Repair  o f  High P r e s s u r e  Gas System Components ........................................... 470,000 

Th i s  p r o j e c t  p rov ides  f o r  t h e  removal,  replacement  and/or  repair  of  selected c r i t i c a l  components of 
t h e  NSTL h igh  p re s su re  gas sys tems.  These sys tems se rve  t h e  Space S h u t t l e  Main Engine (SSME) test complex as 
w e l l  as base f a c i l i t i e s  which are r e q u i r e d  t o  suppor t  the  S h u t t l e  program. To be r e p l a c e d  o r  r e p a i r e d  d u r i n g  
t h e  accomplishment o f  t h i s  project are p r e s s u r e  r e g u l a t o r s ;  b l e e d / d r a i n ,  nanual  and hand v a l v e s ;  and vacuum 
pumps. The a c t i v i t y  is neces sa ry  due t o  t h e  obsolescence  and extreme d e t e r i o r a t i o n  be ing  exper ienced  i n  large 
numbers of high p r e s s u r e  gas sys tems components. The components are 12-13 y e a r s  o l d  and have been s u b j e c t e d  
t o  s eve re  u se  du r ing  t h i s  pe r iod  from p r e s s u r e  c y c l i n g ,  submersion,  e l e c t r o l y t i c  c o r r o s i o n ,  and p e r i o d i c  removal 
f o r  chemical c l e a n i n g  d u r i n g  system maintenance.  These components are s u b j e c t e d ,  i n  t h e i r  o p e r a t i n g  environment ,  
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t o  ext remely  high p r e s s u r e  s e r v i c e  (up  t o  6,000 pounds per square  inch  (41,400,000 Newtons per  s q u a r e  meter), 
and have s u f f e r e d  cont inued d e t e r i o r a t i o n  through normal wear and tear .  T h i s  c o n d i t i o n  c o n s t i t u t e s  a hazard 
t o  personnel  and equipment s a f e t y .  
SSME Program e x i s t s  w i t h  cont inued use of components i n  t h e i r  c u r r e n t  c o n d i t i o n .  

A p o t e n t i a l  f o r  compromise of  t h e  miss ion  as su rance  f o r  suppor t  of t h e  

2 .  Repair of High Temperature Hot Water C i r c u l a t i n g  Pumps .................................. 160,000 

T h i s  p r o j e c t  w i l l  p rov ide  f o r  t h e  replacement o r  ove rhau l  of 13 h igh  tempera ture  ho t  water  (HTHW) 
c i r c u l a t i n g  pumps. These pumps are l o c a t e d  w i t h i n  the  C e n t r a l  Heating P l a n t ,  Bu i ld ing  3204, and t h e  High 
P r e s s u r e  I n d u s t r i a l  Water P l a n t ,  Bu i ld ing  4400. HTHW is c i r c u l a t e d  by these pumps t o  t h e  v a r i o u s  b u i l d i n g s  
f o r  use i n  t h e  h e a t i n g  and ho t  water  a b s o r p t i o n  c o o l i n g  systems.  The pumps w i l l  r e c e i v e  a major ove rhau l  at  
which time i n t e r n a l  r o t a t i n g  pa r t s  w i l l  be replaced. The e l e c t r i c  motor w i l l  be overhauled  or  replaced and 
t h e  b e a r i n g s ,  s l e e v e s ,  s t u f f i n g  box, coup l ing  a l ignment ,  and motor amperage draw w i l l  be checked f o r  compliance 
w i t h  manufacturers '  s p e c i f i c a t i o n s .  These pumps have been i n  o p e r a t i o n  f o r  approximate ly  14  y e a r s  wi th  minor 
ove rhau l  on an as r e q u i r e d  basis .  These pumps supp ly  ho t  water f o r  envi ronmenta l  c o n t r o l  w i t h i n  c r i t i c a l  a r e a s  
i n  both t h e  Test Area and t h e  Base Area. F a i l u r e  o f  t he  pumps w i t h i n  t h e  Tes t  Area would s e v e r e l y  affect  t h e  
Space S h u t t l e  Main Engine (SSME) program g o a l s .  
a f f e c t  t h e  o v e r a l l  goals of t h o s e  o p e r a t i o n s  r e q u i r i n g  cont inuous  envi ronmenta l  c o n t r o l .  Returning these pumps 
t o  peak o p e r a t i n g  c o n d i t i o n  w i l l  improve t h e  e f f i c i e n c y  and r e l i a b i l i t y  of  t h e  sys tems,  r e s u l t i n g  i n  an energy 
s a v i n g s  and p reven t ing  con t inuous  c o s t l y  repair  t o  keep t h e  pumps o p e r a t i o n a l .  

F a i l u r e  of t h e  pumps 'wi th in  t h e  Base Area would s e v e r e l y  

3. Repair of  Absorption Water Chillers..................................................... 240,000 

T h i s  r e p a i r  p rov ides  f o r  the  replacement or  ove rhau l  of n i n e  a b s o r p t i o n  water  c h i l l i n g  sys tems s e r v i n g  
t h e  e n g i n e e r i n g ,  i n d u s t r i a l  and s h u t t l e  tes t  complexes. These sys tems main ta in  t he  envi ronmenta l  c o n t r o l  
w i t h i n  o f f i c e s  and e l e c t r o n i c  equipment areas on a con t inuous  basis. The a b s o r p t i o n  sys tems r e q u i r e  
r e h a b i l i t a t i o n  on a p e r i o d i c  basis. 
t u b e s ,  replacement of  t h e  l i t h i u m  bromide s o l u t i o n  where a n a l y s i s  i n d i c a t e s  i t s  d e t e r i o r a t i o n ,  and pump overhaul .  
Those u n i t s  found t o  be uneconomical t o  ove rhau l  w i l l  be replaced wi th  energy e f f i c i e n t  equipment. These 
a b s o r p t i o n  sys tems were procured and i n s t a l l e d  i n  1963 through 1965. During the  past  three y e a r s  r equ i remen t s  
f o r  c o r r e c t i v e  maintenance and i n c i d e n t s  n e c e s s i t a t i n g  system downtime have i n c r e a s e d  due t o  equipment age. 

Overhaul s h a l l  c o n s i s t  of removal of  t h e  heads, replacement of damaged 
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These sys tems suppor t  t h e  Space S h u t t l e  Main Engine (SSME) and o t h e r  NSTL o p e r a t i o n s .  The re fo re ,  any downtime 
s e v e r e l y  a f fec t s  major NSTL programs. R e h a b i l i t a t i o n  and/or  replacement  w i th  new equipment w i l l  r e s t o r e  t h e  
o p e r a t i n g  e f f i c i e n c y  and r e l i a b i l i t y ,  t h e r e b y  r e s u l t i n g  i n  energy  and maintenance s a v i n g s .  P o t e n t i a l  adve r se  
impact on program a c t i v i t y  a t  NSTL w i l l  be prevented .  

K. &LUODS F l i a h t  Center (WFC) ................................................................. 965.000 

1 .  Repair  o f  A i r f i e l d  Pavement............................................................. 425,000 

These r e s o u r c e s  provide  f o r  urgen ' t ly  needed r e p a i r  of  t h e  a i rcraf t  park ing  and t a x i  ramp from t h e  A- 
1 Tower t o  t h e  E 1 2 9  area. The work w i l l  i n c l u d e  removing and r e p l a c i n g  approximate ly  2,200 s q u a r e  y a r d s  
(1,840 s q u a r e  me te r s )  of f a i l e d  c o n c r e t e  pavement and t h e  placement o f  approximate ly  30,000 s q u a r e  y a r d s  (25,100 
s q u a r e  me te r s )  o f  two-inch (5- cen t ime te r )  bi tuminous c o n c r e t e  o v e r l a y  on t h e  ramp areas. Also inc luded  are 
r e l a t e d  r e p a i r s ,  pa t ch ing ,  c u r b i n g ,  shou lde r  g r a d i n g ,  and seed ing .  Repair  of  t h i s  a i rcraf t  park ing  and t a x i  
ramp is neces sa ry  t o  ma in t a in  an a c c e p t a b l e  s u r f a c e  q u a l i t y  f o r  a i rcraf t  o p e r a t i o n s .  The e x i s t i n g  s u r f a c e  h a s  
f a i l e d  i n  areas and s p a l l i n g  is o c c u r r i n g  throughout .  There is a s e r i o u s  p o t e n t i a l  f o r  damage t o  conven t iona l  
and r e s e a r c h  a i rcraf t .  I f  t h i s  work is de l ayed ,  f u r t h e r  pavement d e t e r i o r a t i o n  w i l l  r e s u l t  i n  more e x t e n s i v e  
and c o s t l y  f u t u r e  r e p a i r s  and w i l l  have an unacceptab le  impact on r e s e a r c h  a i r c ra f t  o p e r a t i o n s .  

2 .  Repair  Roofs, Various B u i l d i n g s  ......................................................... 350,000 

These r e s o u r c e s  provide  f o r  t h e  neces sa ry  r e p a i r  of  t h e  r o o f s  of  B u i l d i n g s  F-1 , F-2, F-4, F-5, M-15, 
M-16, M-20, and o t h e r  smaller b u i l d i n g s .  Repa i r s  i n c l u d e  t h e  removal o f  t h e  d e t e r i o r a t e d  r o o f i n g  material and 
t h e  i n s t a l l a t i o n  o f  new r o o f i n g ,  i n s u l a t i o n ,  and r e l a t e d  work on approximate ly  85,000 squa re  feet  (7,900 s q u a r e  
me te r s )  o f  roof  s u r f a c e .  Th i s  r e p a i r  p roposa l  is t h e  r e s u l t  of  a survey  of  t h e  roof  c o n d i t i o n s  a t  t h e  Center  
which r evea l ed  l e a k s  and c h r o n i c  c r ack ing  and b l i s t e r i n g  of  r o o f i n g  f e l t s .  These 20-year o l d  r o o f s  now r e q u i r e  
e x t e n s i v e  r e p a i r  work t o  r e s t o r e  them t o  s e r v i c e a b l e  c o n d i t i o n .  

3. Repair Paved Surfaces................................................................... 190,000 

T h i s  p r o j e c t  p rov ides  f o r  r e p a i r  of  r o a d s ,  s idewalks ,  and paved areas a t  Wallops F l i g h t  Center  (WFC). 
Inc luded  is t h e  replacement  of  approximate ly  600 squa re  ya rds  (500 s q u a r e  me te r s )  of 8- inch (20- cent imeter )  
c o n c r e t e  r o a d s  t h a t  have f a i l e d  and t h e  replacement  of  approximate ly  500 squa re  y a r d s  (420 s q u a r e  me te r s )  of 
4- inch (10- cent imeter )  c o n c r e t e  s idewalks  on p o r t i o n s  o f  Anderson, O 'Rei ly ,  Bliss, P r i c e ,  R i c k e t t ,  Anglin, and 
Fu l ton  S t r e e t s ;  N-161 Road; and t h e  F-10 park ing  area. I n  a d d i t i o n ,  t h i s  work i n c l u d e s  r e l a t e d  r e p a i r  of t h e  
c u r b s  and s h o u l d e r s  of t h e s e  paved areas and s e a l i n g  of  about  54,000 l i n e a r  feet (16,500 me te r s )  o f  pavement 
j o i n t s  and c r a c k s .  These r e p a i r  requi rements  r e s u l t e d  from a s t u d y  of t h e  pr imary road c o n d i t i o n s  a t  t h e  
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Center  . Since  1959, maintenance o f  t h e  primary heavy t r a f f i c  roads  a t  WFC h a s  been accomplished by s e a l i n g  
and o t h e r  shor t- term measures.  Major repairs are needed at  t h i s  time t o  correct pavement f a i l u r e s  and s e t t l e m e n t ,  
p r o t e c t  t h e  subgrade ,  and provide  adequate  d ra inage .  
pavement d e t e r i o r a t i o n  which would r e s u l t  i n  more e x t e n s i v e  and c o s t l y  r e p a i r s  i n  the f u t u r e .  

$150.000 EBs;K....................................................... ,765.Oo0, 

Accomplishment o f  t h i s  work now w i l l  p r even t  f u r t h e r  

................................................................................................ 15.000.000 

An estimated $12 m i l l i o n  t o  $16 m i l l i o n  each yea r  w i l l  be r e q u i r e d  f o r  t he  c o n t i n u a t i o n  o f  t h i s  repair 
program. 
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CONSTRUCTION OF FACILTTIES 

FISCAL YEAR 1981 ESTIMATES 

I__- 

PROJECT TITLE : 

INSTALLATION: Yar ious  Loca t ions  

FY 1981 CoF ESTIMATE: 

FY 1979: *$15,300,000 FY 1980: $19,790,000 

T INSTALLATIONS/J.OC&CION OF PROJECT: Various Loca t ions  

COGN-ERS OFFICF,: Office o f  t h e  ComDtroller 

PURPOSE AND SCOPFL: 

These r e s o u r c e s  w i l l  p rovide  f o r  t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  o f  f a c i l i t i e s  a t  NASA f i e l d  i n s t a l l a t i o n s  
and Government-owned i n d u s t r i a l  p l a n t s  suppor t ing  NASA a c t i v i t i e s .  Included i n  t h i s  r e q u e s t  are t h o s e  f a c i l i t y  
r e h a b i l i t a t i o n  and m o d i f i c a t i o n  needs  f o r  FY 1981 t h a t  can be fo reseen  a t  t h e  time of  t h e  submission o f  t h e s e  
estimates, and t h a t  are es t imated  no t  t o  exceed $500,000 per  p r o j e c t .  The purpose o f  t h i s  program is t o  r e s t o r e  
o r  enhance t h e  c o n d i t i o n  o f  a f a c i l i t y  so t h a t  it w i l l  a.ccomplish i ts  des igna ted  purpose more e f f e c t i v e l y  o r  
increase its f u n c t i o n a l  c a p a b i l i t y .  

A s  p a r t  o f  t h e  r e h a b i l i t a t i o n  and modi f i ca t ion  work, t h e  Agency c o n t i n u e s  t o  emphasize t h o s e  p r o j e c t s  t h a t  
The energy r e l a t e d  p r o j e c t s  

Each i n i t i a t i v e  h a s  a s imple  payback pe r iod  o f  f i v e  y e a r s  o r  less.  

re la te  d i r e c t l y  t o  t h e  c o n s e r v a t i o n  of energy a t  t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  
c o n s t i t u t e  $2,385,000 of t h e  t o t a l  $20,000,000 reques ted  f o r  FY 1981 and inc lude  both  i n s t i t u t i o n a l  and 
programmatic energy r e d u c t i o n  i n i t i a t i v e s .  

*Author ized,  P.L.  95-401 



PROJECT: 

A t  i t s  i n i t i a l  c o s t ,  t h e  e x i s t i n g  NASA p h y s i c a l  p l a n t  t o t a l s  approximately  $6.4 b i l l i o n  (September 30,  1979).  
A c o n t i n u i n g  program of  r e h a b i l i t a t i o n  and modi f i ca t ion  o f  these f a c i l i t i e s  is r e q u i r e d  t o :  

a .  P r o t e c t  t h e  c a p i t a l  investment  i n  t h e s e  f a c i l i t i e s  by minimizing t h e  cumulative e f fec ts  o f  wear and 
d e t e r i o r a t i o n .  

b .  Ensure t h a t  t h e s e  f a c i l i t i e s  are con t inuous ly  ava i l ab le  and t h a t  t h e y  o p e r a t e  a t  peak e f f i c i e n c y .  

c .  Improve t h e  c a p a b i l i t i e s  and u s e f u l n e s s  of these f a c t l i t i e s  and the reby  mi t iga te  t h e  e f f ec t s  o f  
obso lescence .  

d .  Provide  a bet ter  and safer environment f o r  a l l  pe r sonne l .  

e .  Provide  f o r  s i g n i f i c a n t  r e d u c t i o n s  i n  energy consumption through t h e  i n i t i a t i o n  o f  energy c o n s e r v a t i o n  
p r o j e c t s  i n c l u d i n g  improved u t i l i t y  c o n t r o l  systems.  

T h i s  program i n c l u d e s  on ly  f a c i l i t y  r e h a b i l i t a t i o n  and modi f i ca t ion  work having an estimated c o s t  no t  i n  
e x c e s s  o f  $500,000. 
to-day f a c i l i t y  maintenance o r  by re la ted r o u t i n e  f a c i l i t y  work e f f o r t s  t h a t  are provided f o r  i n  o t h e r  than  
CoF estimates. R e h a b i l i t a t i o n  and m o d i f i c a t i o n  work estimated t o  c o s t  more than  $500,000 is  r e f l e c t e d  as 3 
s e p a r a t e  major p r o j e c t .  

The work is of  such a n a t u r e  and magnitude t h a t  it cannot be accomplished by r o u t i n e  day- 

PROJECT: 

Proposed r e h a b i l i t a t i o n  and m o d i f i c a t i o n  p r o j e c t s  f o r  FY 1981 t o t a l i n g  $20,000,000 are  d e s c r i b e d  under 
"PROJECT COST ESTIMATE.11 Only t h o s e  p r o j e c t s  estimated t o  c o s t  less  t h a n  $150,000 have no t  been i n d i v i d u a l l y  
d e s c r i b e d  o r  i d e n t i f i e d  by c e n t e r .  The t o t a l  c o s t  f o r  t h e s e  misce l l aneous  p r o j e c t s  is  $1,140,000. The 
$~o,OOO,OOO of requirements  h a s  been d i s t i l l e d  from r e q u e s t s  o f  over  $43 m i l l i o n  and r e p r e s e n t s  a modest r e q u e s t  
i n  r e l a t i o n  t o  t h e  c u r r e n t  backlog of t h i s  type  o f  work. Based on r e l a t i v e  urgency and expected r e t u r n  on 
inves tment ,  t h e  p r o j e c t s  which comprise t h i s  r e q u e s t  are considered t o  be o f  t h e  h i g h e s t  p r i o r i t y .  Deferral 
of t h i s  miss ion e s s e n t i a l  work would a d v e r s e l y  impact t h e  a v a i l a b i l i t y  o f  c r i t i c a l  f a c i l i t i e s ,  program schedu les ,  
and energy  c o n s e r v a t i o n  g o a l s .  
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During the course of the year, some rearrangement, of priorities may be necessary. This may force a change 
in some of the items to be accomplished. Any such change, however, will be accomplished within avsilable 
resources. The following broad categories of work are described further in the "PROJECT COST ESTIMATE." 

a. Utility Systems ........................................................................... 4,360,000 

b. Fire Detection/Protection Systems ......................................................... 2,985,000 

c. General Purpose Buildings ................................................................. 3,590,000 

d. Technical Buildings/Structures ............................................................ 8,580,000 

e. Pavements and Drainage .................................................................... 485,000 

A. Research Center (ARC) .................................................................. 950.000 

1. Modification of the Central Computer Facility, N-233 465,000 .................................... 
This project modifies approximately 4,000 square feet (370 square meters) of space in rooms 165 and 

170 of the Central Computer Facility, Building N-233, to accommodate the installation of a new computer system. 
It includes modifications to the heating, ventilating and air-conditioning (HVAC) system, the electrical and 
power conditioning system, and the fire protection systems. Building N-233 houses ARC'S main large scale 
computer, computer support equipment and data communications center. Approved FY 1981 automatic data processing 
(ADP) plans include the acquisition of a new computer. 
computing and data base management services associated with wind tunnel and computational fluid dynamics 
investigatons. 

The new system will provide high speed interactive 

2. Modification of Computer Communication System ........................................... 485,000 

This project modifies the ARC Underground cable complex used for computer data communications. It 
includes the installation of sdditional cables in existing ducts and the installation of additional underground 
communication ducts. The 
main underground duct lines will consist of polyvinyl chloride (PVC) ducts encased in a reinforced concrete 
envelope. The main underground duct lines shall be routed along McCord Avenue, Durand Road and Arnold Avenue. 
Buildings N-207, N-213, N-215, N-221, N-227,N-233, N-239, N-240, and N-242 will be connected to the system by 

Approximately 4,500 linear feet (1,400 meters) of new duct banks will be hstalled. 
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this work. ,The exisiting communications distribution system is not adequate to link all the major users into 
the current large scale computer system. In addition, center ADP plans have been approved for a major new 
large scale computer system for FY 1981. Thus, an expanded communications system is necessary. The existing 
underground cable system is overcrowded and inadequate to meet current and future needs. 

B. Drvden F u h t  R e w c h  Center (DFRC) ........................................................ 750.000 

1. Rehabilitation of Laboratory Building 4800 .............................................. 260,000 

These resources provide for architectural, structural, mechanical, and electrical rehabilitation and 
modification work to approximately 50,000 square feet (4,600 square meters) of space on the first floor in 
Building 4800. The interior work will consist of rehabilitation of floors, walls, ceilings, lighting fixtures 
and miscellaneous hardware. Air-conditioning and ventilation duct work will be modified where required, and 
door hardware will be replaced, mainly on heavy traffic doors. 
provided. A general rehabilitation of the utilities in the building will be accomplished. Exterior work will 
consist of minor rehabilitation of building concrete damage such as sealing cracks, chipped surfaces, etc. and 
rehabilitation and painting of metal sunshades, metal seismic joints, and exterior doors and windbreaks. Also, 
rehabilitation of exterior door concrete entrance walks which have cracked and spalled will be accomplished. 
This building has been in constant use over the past 25 years and with the exception of air-conditioning 
modifications in 1972 has received no major upgrading. 
requires a considerable amount of interior rehabilitation. Additionally, a survey of the attic spaces indicates 
a clear need to upgrade the electrical wiring, ductwork, and piping. 

Weatherstripping of exterior doors will be 

The building appearance reveals years of aging and 

2. Modification of Fire Protection System .................................................. 180,000 

These resources provide for modifications to existing facilities for fire protection and safety. They 
include the installation of wet-pipe sprinklers in the Integrated Support Facility, Building 4825. In addition, 
eight fire hydrants with associated piping will be installed, and a two-hour fire rated separation wall will 
be built between the mezzanine mechanical room and the computer area in the Aircraft Construction and Modification 
Hangar, Building 4801. These facility modifications will improve fire protection systems at DFRC and thereby 
enhance the safety of personnel and the protection of mission essential and high value equipment. A fire 
protection survey of DFRC validated the need for this work. 

310,000 3. Modifications to Various Buildings for Energy Conservation.............................. 

These resources provide for modifications to the heating, ventilating and air-conditioning systems in 
The buildings to be modified include 4800, 4801, 4803, fourteen buildings to improve their energy efficiency. 
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4806, 4807, 4808, 4809, 481 0, 4820, 4823, 4826, 4832, 4833, and 4834. Modifications will include the installation 
of evaporative coolers, night setback controls, automatic temperature controls and building modifications to 
reduce outside air infiltration. This work will result in more efficient use of energy and produce an annual 
savings of 1,900,000 BTU resulting in a simple payback period of approximately 5 years. 

C. W r d  SDace Flinht Cente r (GSFC! .......................................................... 2.230.000 

............. 1. Modification of Meterological Systems Development Laboratory, Building 21.. 480,000 

These resources provide for modifications to approximately 10,500 square feet (975 square meters) of 
space on the ground floor of the Meterological Systems Development Laboratory (21) for the Space Telescope 
Science Operations Center (STSOC). Work will include installation of approximately 6,200 square feet (580 
square meters) of raised flooring for computers. In addition, partitions will be modified and new ceilings 
will be installed. Related modifications to the electrical power, lighting, HVAC, and fire protection systems 
will also be included. These modifications are necessary at this time to support the Space Telescope Program, 
and to provide space for the Spacecraft Operations Control Center, and the Scientific Control Center. 

2 .  Modification of Central Flight Control and Range Operations Laboratory, Building 3 . . . . . .  320,000 

These resources provide for modification of approximately 10,000 square feet (930 square meters) of 
space in the Central Flight Control and Range Operations Laboratory ( 3 ) .  This work will include modifications 
t o  the electrical power and HVAC systems for the installation of a replacement computer system. Also included 
is the installation of an on-hand Uninterruptible Power Supply and related equipment to permit the computers 
to operate from commercial or emergency power systems. Modification of this facility will permit the installation 
of a new, more energy efficient, computer system for flight dynamics control, orbit determination, and spacecraft 
command management. Because the present computer system must continue to support spacecraft missions during 
the activation of the new computer system, duplicate support systems will be required for a six-month period. 
The new computer system requires a continuous electrical power source for reliability essential to the support 
Of spacecraft programs. This project is required at this time to support the installation of this vital mission 
related computer system. 

3. Modification of Data Interpretation Laboratory, Building 23 for I P F . . . . . . . . . . . . . . . . . . . . .  335,000 

This project modifies the Data Interpretation Laboratory (23)  of the Image Processing Facility (IPF). 
Work includes the removal and replacement of approximately 12,700 square feet (1,180 square meters) of 
deteriorated computer flooring on the third floor with vinyl covered panels. The cast iron drainage system 
in the photographic laboratory will be replaced with a polypropylene pipe system. Also, some 6,000 quare 
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feet  (560 square  meters) of damaged f l o o r i n g  i n  t h e  photographic  l a b o r a t o r y  w i l l  be r ep laced  a long  wi th  damaged 
c e i l i n g s  and l i g h t i n g  f i x t u r e s  on t h e  second f l o o r .  The IPF p rov ides  suppor t  f o r  numerous s p a c e c r a f t  programs 
t h a t  have image s e n s o r  exper iments .  
Miss ion ,  M u l t i l i n e a r  Array,  and Cosmic Background Explore r .  The computer area f l o o r i n g  and t h e  f l o o r i n g  system 
i n  t h e  photographic  l a b o r a t o r y  have d e t e r i o r a t e d  through t h e  y e a r s  such t h a t  they  have become a maintenance 
problem. 
r e q u i r e d .  

Some of these programs are Landsa t ,  Nimbus G ,  Heat Capaci ty  Mapping 

S i m i l a r  f l o o r i n g  on t h e  first and second f l o o r  was rep laced  s i x  y e a r s  ago and t h i s  work is  now 
The d r a i n  system i n  t h e  photographic  l a b o r a t o r y  has d e t e r i o r a t e d ,  is l e a k i n g ,  and must be r e p l a c e d .  

4. Modi f i ca t ions  t o  HVAC Systems Three Bui ld ings  ........................................... 265,000 

These r e s o u r c e s  provide  f o r  modifying t h e  h e a t i n g ,  v e n t i l a t i o n  and a i r- c o n d i t i o n i n g  ( H V A C )  sys tems i n  
t h e  Research P r o j e c t s  Laboratory  (21 ,  t h e  Mete ro log ica l  Systems Development Laboratory  ( 211 ,  and t h e  A t t i t u d e  
Cont ro l  Labora to ry  (305) .  These m o d i f i c a t i o n s  are f o r  energy c o n s e r v a t i o n  and provide  f o r  c o n v e r t i n g  cons tan t-  
a i r- f low,  double duc t  sys tems t o  va r iab le- a i r- f low,  s i n g l e  duc t  sys tems c o n t r o l e d  by demand t h e r m o s t a t s .  
Included i n  t h e  work are: f a n  a i r  volume c o n t r o l  sys tems,  and r e l a t e d  equipment and c o n t r o l  t o  va ry  the  a i r  
volume t o  t h e  cond i t ioned  space  based on t h e  coo l ing  or  h e a t i n g  demand. These m o d i f i c a t i o n s  are estimated t o  
r e s u l t  i n  annual s a v i n g s  of 385,000 kWh and 33,000 g a l l o n s  (125,000 l i t e r s )  o f  o i l  w i t h  a payback o f  f i v e  
y e a r s .  

220,000 5. Modif ica t ion  o f  S p a c e c r a f t  Opera t ions  F a c i l i t y  f o r  MSOCC, Bu i ld ing  14 ................... 
T h i s  p r o j e c t  modi f i es  approximately  6,000 square  feet (560 square  meters) o f  space  i n  t h e  S p a c e c r a f t  

Opera t ions  F a c i l i t y  f o r  a M u l t i - S a t e l l i t e  Opera t ions  Cont ro l  Center (MSOCC).  Modi f i ca t ion  work w i l l  i n c l u d e  
t h e  i n s t a l l a t i o n  o f  t e n  miss ion o p e r a t i o n s  rooms o f  about 300 square  feet  (28 square  meters) each a long  the  
west c o r r i d o r  o f  t he  second f l o o r .  The remaining 3,000 square  fee t  (280 square  meters) w i l l  be modified f o r  
t h e  a s s o c i a t e d  d a t a  p rocess ing  equipment. T h i s  work w i l l  i n c l u d e  some m o d i f i c a t i o n s  t o  t h e  p a r t i t i o n s ,  c e i l i n g s ,  
raised f l o o r i n g ,  e lec t r ica l  power, l i g h t i n g ,  HVAC,  and f i r e  p r o t e c t i o n  systems. A l l  s p a c e c r a f t  whose suppor t  
does  no t  demand a Payload Opera t ions  Control  Center devoted e x c l u s i v e l y  t o  t h e  f u l l- t i m e  moni tor ing and s e r v i c i n g  
o f  t h e i r  f l i g h t  w i l l  be served by t h e  MSOCC. 
proven t o  be c o s t  e f f e c t i v e ,  and t h i s  p r o j e c t  w i l l  a l l o w  more e f f i c i e n t  o p e r a t i o n s  and t h e  c a p a c i t y  t o  hand le  
a d d i t i o n a l  s p a c e c r a f t .  The MSOCC is c u r r e n t l y  ass igned  suppor t  r e s p o n s i b i l i t i e s  f o r  12 o p e r a t i o n a l  s p a c e c r a f t ,  
t o g e t h e r  w i t h  launch v e h i c l e  suppor t  f o r  a l l  Delta o p e r a t i o n s .  

T h i s  concept o f  shared r e s o u r c e s  and r e u s e  o f  equipment has 

6 .  Modi f i ca t ions  o f  Var ious  B u i l d i n g s  ...................................................... 450,000 

These r e s o u r c e s  provide  f o r  t h e  i n t e r i o r  m o d i f i c a t i o n  o f  approximately  31,000 square  feet  (2 ,900 square  
meters) o f  space  a t  t h e  Goddard Space F l i g h t  Center .  Modi f i ca t ion  work I n c l u d e s  some new p a r t i t i o n s ,  c e i l i n g s ,  
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and f l o o r i n g .  The e lec t r ica l  power, l i g h t i n g ,  f i r e  p r o t e c t i o n  and HVAC sys tems w i l l  a l s o  be modif ied  as  
necessa ry .  Th i s  m o d i f i c a t i o n  work w i l l  provide  space  f o r  data p rocess ing  and ana . lys i s  equipment,  necessa ry  
suppor t  a c t i v i t i e s ,  and pe rsonne l  t o  meet a p p l i c a t i o n s  suppor t  r equ i rements  i n  t h e  1982 time per iod .  The 
m o d i f i c a t i o n  work is  needed a t  t h i s  time t o  r e l i e v e  crowded c o n d i t i o n s  and t o  e f f e c t i v e l y  u t i l i z e  a v a i l a b l e  
f a c i l i t i e s  t o  suppor t  expanding a p p l i c a t i o n s  programs. 

7 .  R e h a b i l i t a t i o n  o f  E l e v a t o r ,  C e n t r a l  F l i g h t  Control  and Range Opera t ions  Laboratory ,  
B u i l d i n g  3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,000 

These r e s o u r c e s  provide  f o r  t h e  r e h a b i l i t a t i o n  by replacement  o f  t h e  e l e v a t o r  i n  the  C e n t r a l  F l i g h t  
Cont ro l  and Range Opera t ions  Bui ld ing  ( 3 ) .  Work w i l l  i n c l u d e  t h e  replacement  o f t h e  4 ,000 pound (1 ,800 ki logram) 
passenger  e l e v a t o r  wi th  a heavy du ty  e l e v a t o r .  T h i s  r e h a b i l i t i a t i o n  i n c l u d e s  t h e  cab ,  r e l a t e d  equipment, and 
a l l  worn p a r t s .  The e l e v a t o r  i n  Bui ld ing  3 was i n s t a l l e d  when t h e  b u i l d i n g  was c o n s t r u c t e d  i n  1961 and has 
been i n  c o n s t a n t  use  f o r  t r a n s p o r t i n g  both  personnel  and equipment i n  suppor t  o f  miss ion and data o p e r a t i o n s  
i n  t h i s  f a c i l i t y .  Due t o  t h e  unusual  wear i n  t r a n s p o r t i n g  heavy equipment,  t h e  e l e v a t o r  is  f r e q u e n t l y  o u t  of  
s e r v i c e  and downtime i s  e x c e s s i v e  due t o  t h e  d i f f i c u l t y  i n  o b t a i n i n g  p a r t s .  Replacement o f  t h e  e l e v a t o r  is 
n e c e s s a r y  a t  t h i s  time t o  r e s t o r e  proper  s e r v i c e  and e l i m i n a t e  t h e  impact t o  t h e  o p e r a t i o n s  of t h e  v a r i o u s  
miss ion  c o n t r o l  c e n t e r s  and computing f a c i l i t i e s  i n  t h e  b u i l d i n g ,  c u r r e n t l y  r e s u l t i n g  from t h e  c o n d i t i o n  o f  
t h e  e x i s t i n g  e l e v a t o r .  

D .  Jet  ProDulsion Laboratorv  ( J P L )  ............................................................. 1 . 1  10.000 

1 .  Modi f i ca t ions  i n  25-Foot Space S imula to r  Bui ld ing  150 ................................... 310,000 

These r e s o u r c e s  provide  f o r  r e l o c a t i o n  of t h e  500-horsepower (373 KW) a x i a l  compressor from wind t u n n e l  
s e r v i c e  i n  Compressor Bui ld ing  58 t o  t h e  25-FOOt Space S imula to r ,  Bu i ld ing  150,  t o  provide  pumpdown o f  a 25- 
f o o t  (7 .6  meter) vacuum sphere  from atmospher ic  p r e s s u r e  t o  F; millimeters o f  mercury (670 Newtons p e r  square  
meter). 
a u x i l i a r y  equipment such as swi tchgear  and c o n t r o l s ;  connect ion t o  t he  main vacuum p i p i n g  header ;  replacement  
of an e x i s t i n g  worn o u t  m u f f l e r ;  i n s t a l l a t i o n  o f  n e w m o i s t u r e t r a p s ,  v a l v e s ,  d r a i n s  and p ip ing ;  and,  m o d i f i c a t i o n s  
t o  t h e  o p e r a t i o n a l  conso le .  A complete f a c t o r y  s e r v i c e  maintenance check o f  t h e  d ismant led a x i a l  compressor 
i s  a l s o  t o  be performed. Included i n  t h i s  vacuun pumping system m o d i f i c a t i o n  is t h e  purchase o f  two new 
mechanical  vacuum pumps, cryogenic  ba f f l es  and all necessa ry  p i p i n g ,  v a l v e s ,  e l ec t r i ca l  power and c o n t r o l s .  

The new pumpdown per iod  w i l l  be two hours  o r  less. The p r o j e c t  w i l l  a l s o  inc lude :  r e l o c a t i o n  of 

A t  p r e s e n t ,  t h e  rough pumping p o r t i o n  of a i r  evacua t ion  p rocess  f o r  t he  25-Foot Space S imula to r  u s e s  
t h e  11,000 horsepower (8,200 k i l o w a t t )  wind t u n n e l  compressor p l a n t  i n  Bui ld ing  58. The wind t u n n e l  compressor 
p l a n t  is  be ing  phased o u t  of  s e r v i c e  l e a v i n g  t h e  25-FOOt Space S imula to r  wi thou t  adequate  rough pumpingcapaci ty .  
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Lacking t h e  pumping c a p a b i l i t y  o f  t h e  compressor p l a n t ,  t he  pumpdown time of  t h e  Space S imula to r  w i l l  i n c r e a s e  
from 70 minutes  t o  12 hours ,  which w i l l  exceed t h e  test  a r t ic les '  o p e r a t i n g  time l i m i t .  4 r e d u c t i o n  i n  
horsepower used f o r  pumpdown w i l l  s i g n i f i c a n t l y  reduce t h e  e lec t r ica l  demand charge. These mechanical  pumps 
t o g e t h e r  w i t h  t h e  axial compressor w i l l  p rovide  t h e  f u l l  evacua t ion  c a p a b i l i t y .  

2 .  Modi f i ca t ion  t o  a 10-Foot S o l a r  S imula to r  f o r  Cryogenic Pumping, Bui lding 248 ........... 350,000 

These r e s o u r c e s  provide  f o r  replacement of three d i f f u s i o n  pumps, p r e s e n t l y  used t o  evacua te  the  10- 
f o o t  (3.1 meter) diameter space  s i m u l a t o r ,  w i t h  three 36- inch (0.91 meter) diameter cryogenic  pumps and w i l l  
e l i m i n a t e  t h e  need f o r  t he  high vacuum va lve  and cryogenic  baff le  assembly. The vacuum v a l v e  body w i l l  be  
conver ted  i n t o  a plenum and t h e  35- inch (0.88 meter) bottom f l a n g e  w i l l  be inc reased  t o  36 inches .  
vacuum cryogenic  s l i d e  gate w i l l  be attached t o  the  wide r  f l a n g e .  
below t h e  new valve .  The cryogenic  pump w i l l  be o f  a two-stage c losed  loop  gaseous helium type w i t h  a l i q u i d  
n i t r o g e n  shroud and remote compressor. The helium compressor w i l l  be an a i r  cooled u n i t .  E lec t r ica l  power, 
c o n t r o l s ,  and cryogenic  p i p i n g  f o r  i n s t a l l a t i o n  of t he  cryogenic  pumps is  a l s o  included.  I n  t h e  10- foot 
s i m u l a t o r ,  t h e  f i n a l  stage of  evacua t ion  is  done w i t h  three s t a n d a r d  o i l  d i f f u s i o n  pumps which have t h e  i n h e r e n t  
problem of o i l  vapor back s t reaming .  The back s t reaming o f  o i l  vapors  causes  Contamination and d i s r u p t i o n  o f  
t e s t s  which is c o s t l y  i n  time and manpower. To provide  i n c r e a s e d  u t i l i z a t i o n  a t  greater c l e a n l i n e s s  l e v e l s ,  
t h e  e x i s t i n g  f a c i l i t y  must be updated w i t h  equipment f o r  c l e a n ,  h igh  vacuum. T h i s  r e q u i r e s  changing from 
d i f f u s i o n  pumps t o  cryogenic  pumps. 

A new 
The cryogenic  pump w i l l  t h e n  be at tached 

3. Modi f i ca t ions  t o  F i r e  P r o t e c t i o n  System !E-22 and E-321, ETS. . . . .  ....................... 165,000 

This  p r o j e c t  c o n t i n u e s  implementation o f  the  f i r e  s a f e t y  p lan  t h a t  was i n i t i a t e d  a t  JPL in 197211973. 
The p r o j e c t  p rov ides  new f i r e  p r o t e c t i o n  sys tems f o r  Admin i s t ra t ion  and Shop Bui lding E-32, and Cont ro l  and 
Recording Cen te r ,  Bu i ld ing  E-22, a t  t h e  Edwards Test S t a t i o n  (JPL- ETS) .  
system w i l l  be added and t h e  d e t e c t i o n  system modif ied .  The complete system w i l l  i n c l u d e  v a l v e s ,  p i p i n g ,  
alarms, f i r e  department connec t ions ,  and a f i r e  s e r v i c e  main. The computer u n d e r f l o o r  area is  t o  be f u r t h e r  
p r o t e c t e d  by a modular, Halon 1301 System, which is  t o  be a c t u a t e d  by c r o s s  zoned i o n i z a t i o n  d e t e c t i o n .  I n  
Bui ld ing  E-32, a new wet s p r i n k l e r  system w i l l  be i n s t a l l e d .  The extreme f i r e  hazard created by t h e  h a n d l i n g ,  
s t o r a g e  and t e s t i n g  o f  v a r i o u s  t y p e s  of p r o p e l l a n t s  makes f i r e  p r o t e c t i o n  a p a r t i c u a l r l y  important  i s s u e  a t  
JPL-ETS. The f i r e- f i g h t i n g  c a p a b i l i t y  a t  JPL ETS is  provided by f i r e  f i g h t i n g  teams a t  Edwards AFB which is  
approx imate ly  10 minutes away. Bui ld ing  E-22 houses expensive  e l e c t r o n i c  computing and r e c o r d i n g  equipment 
and is l o c a t e d  very  c l o s e  t o  tes t  s t a n d s .  Bu i ld ing  E-32 houses t h e  e n t i r e  a d m i n i s t r a t i v e  s ta f f  and f i l e s  o f  
t h e  JPL-ETS a c t i v i t y .  The proposed f i r e  s p r i n k l e r  systems w i l l  p rov ide  p r o t e c t i o n  t o  both  b u i l d i n g s .  

I n  Bui ld ing  E-22, a wet s p r i n k l e r  
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485,000 4. Rehabilitation of Central Section Utility Tunnel, E T S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

This project provides for the rehabilitation of the central section ofthe utility tunnel at the Edwards 
Test Station which is badly deteriorated and too small to accommodate future requirements. 
include the removal of the corrugated metal pipe (CMP) utility tunnel and the installation of approximately 
150 feet (46 meters) of 8 x 10 feet (2.4 x 3.1 meters) waterproof concrete utility tunnel from the Control and 
Recorder Building E-22 to the north-south main utility tunnel. The rehabilitated tunnel will carry all present 
and projected utility services required in this area. Cable trays will be installed on one side of the tunnel 
and utilities will be accommodated on the other side. A new "T" at the east end of the new tunnel will be 
designed to facilitate the crossover of the cables and utilities as they enter the main north-south tunnel and 
continue in both directions. 

This work will 

E. Sohnson Soace Center (JSC) .................................................................. 2.645.000 

1. Modifications for Air-conditioning System, Photographic Technology Laboratory, 
Building 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475,000 

These resources provide for modifications to the mechanical equipment room in Building 8 for replacement 
of equipment and to eliminate overcrowding of this equipment. This project includes construction of a 2,350- 
square foot (220 square meter) penthouse mechanical room to be located above the existing mechanical room. 
Also included is the replacement of six air handlers with two new air handlers which will be located in the 
new mechanical room. All controls, ductwork, insulation and drain lines will be modified or rehabilitated as 
required. Also included is the replacement of two small air handlers located above rooms 274 and 275. The 
primary activity in this building is photographic processing which requires continuous air-conditioning. The 
photo processing operations create a corrosive and high humidity condition that causes rapid deterioration of 
the air-conditioning system. As a result, the existing air handlers, which are generally inaccessable for 
repair in their present location, are in need of replacement. Additional space provided by the new mechanical 
room will permit easy access to the air handlers so that all of the air-conditioning equipment can be easily 
maintained in the future. If this project is not approved, there will be a continued increase in maintenance 
costs and more frequent and lengthy building outages. 

2. Modification of Air-conditioning System, Electronic Systems Compatibility Facility, 
Building 44 ............................................................................. 165,000 

These resources provide for modifications to the air-conditioning system in the Checkout Systems Laboratory 
(CSL) located in the high bay wing of the Electronic Systems Compatability Facility, Building 44. The work 
consists of isolating the CSL from the high bay area to allow controlling of conditions in this area with an 
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independent coo l ing  system. The CSL c o n t r o l  room is no t  p r e s e n t l y  a i r- condi t ioned  and t h i s  w i l l  be inc luded .  
Three e x i s t i n g  IO-ton (35 KW) d i r e c t  expansion a i r- c o n d i t i o n i n g  u n i t s  and a coo l ing  tower w i l l  be removed and 
rep laced  by one 10-ton (35 KW) c h i l l e d  water u n i t .  I n  a d d i t i o n ,  two a i r  hand l ing  u n i t s  t o t a l l i n g  63 t o n s  (220 
KW) w i l l  be rep laced .  The e x i s t i n g  a i r- c o n d i t i o n i n g  system s e r v i n g  t h e  CSL was o r i g i n a l l y  des igned t o  provide  
u n d e r f l o o r  cond i t ioned  a i r  f o r  a large computer load t h a t  h a s  s i n c e  been removed. I n  t h e  p r e s e n t  c o n f i g u r a t i o n  
t h e  small area cooled by t h i s  large c a p a c i t y  system r e s u l t s  i n  s h o r t  i n t e r m i t t e n t  cooldown p e r i o d s  and 
unaccep tab ly  h igh  humidity c o n d i t i o n s  i n  t h e  l a b o r a t o r y .  Implementation o f  these m o d i f i c a t i o n s  w i l l  ach ieve  
p roper  c o n t r o l  o f  temperature  and humidity i n  t h e  CSL and reduce energy consumption. 

3. R e h a b i l i t a t i o n  o f  U t i l i t y  Cont ro l  System ................................................ 490,000 

T h i s  p r o j e c t  is Phase I1 o f  a m u l t i y e a r  program t o  r e p l a c e  o b s o l e t e  equipment i n  t h e  d a t a  a c q u i s i t i o n  
p o r t i o n  o f  t he  JSC U t i l i t y  Cont ro l  System (UCS)  w i t h  s t a t e- o f- t h e- a r t  remote t e r m i n a l  u n i t s .  The work i n  t h i s  
phase i n c l u d e s  t h e  replacement of t h e  d a t a  a c q u i s i t i o n  t e r m i n a l s  i n  9 b u i l d i n g s  w i t h  new t e r m i n a l  u n i t s  t h a t  
have improved data a c q u i s i t i o n  and c o n t r o l  c a p a b i l i t y .  Also inc luded  is t h e  connect ion o f  t e r m i n a l  u n i t s  t o  
t h e  e x i s t i n g  UCS computer and t o  t h e  e x i s t i n g  s e n s o r s  i n  each b u i l d i n g .  The e x i s t i n g  UCS data  a c q u i s i t i o n  
u n i t s  provide  marginal  performance,  wi th  f r e q u e n t  f a i l u r e s  r e s u l t i n g  i n  c o n s i d e r a b l e  downtime. T h i s  low 
r e l i a b i l i t y  r e s u l t s  i n  a c o n s i d e r a b l e  amount o f  l o s t  d a t a  which impedes energy conserva t ion  e f f o r t s .  The 
e x i s t i n g  models are no longer  being manufactured,  and replacement e l e c t r o n i c  p r i n t e d  c i r c u i t  c a r d s  must be 
manufactured in-house a t  h igh  c o s t s .  
similar t o  t h e  e x i s t i n g  u n i t s .  

The proposed new u n i t s  w i l l  be o f  s t a t e- o f- t h e- a r t  d e s i q n  but  f u n c t i o n a l l y  

485,000 4. Modi f i ca t ions  t o  C e n t r a l  Cafeteria,  Bui ld ing  3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

These r e s o u r c e s  provide  f o r  m o d i f i c a t i o n s  t o  t he  C e n t r a l  Cafeteria. The work i n c l u d e s  r e c o n f i g u r a t i o n  
o f  t he  s e r v i n g  area t o  i n c o r p o r a t e  a "scramble" system and w i l l  i nvo lve  removing o l d  equipment; i n s t a l l i n g  new 
s e r v i n g  equipment; modifying t h e  walls; reworking u t i l i t y  connec t ions ;  modifying s t a i n l e s s  s t ee l  c o u n t e r s  and 
c a b i n e t s ;  and a l t e r i n g  l i g h t i n g ,  a i r- c o n d i t i o n i n g ,  and exhaust  systems. I n  a d d i t i o n ,  t h e  e x i s t i n g  d i s h  conveyor 
system w i l l  be rep laced  by p o r t a b l e  ca r t s  t o  r e t u r n  s o i l e d  d ishes  t o  t h e  dishwashing area. The e x i s t i n g  
equipment is o l d  and o b s o l e t e ,  and must be rep laced  i n  t h e  nea r  f u t u r e .  Also, t h e  c u r r e n t  s e r v i n g  area 
c o n f i g u r a t i o n  is  extremely w a s t e f u l  i n  terms of manpower u t i l i t i z a t i o n .  The proposed new c o n f i g u r a t i o n  w i l l  
a l l o w  an es t imated  36- percent r e d u c t i o n  i n  personnel  from 14 t o  9 i n  t h e  s e r v i n g  area wi th  a 10- percent r e d u c t i o n  
i n  c o s t s  t o  be passed a long  t o  t h e  customer.  F u r t h e r  t h e  llscramblcll system w i l l  i n c r e a s e  c a p a c i t y  (20-25 
p e r c e n t )  and w i l l  reduce employee s e r v i n g  time dur ing  t h e  congested lunch pe r iod .  The cafeter ia  equipment h a s  
been i n  use  f o r  13 o r  more y e a r s  a t  JSC, and is e s s e n t i a l l y  o f  1950 v i n t a g e .  Replacement p a r t s  are  c o s t l y  and 
ex t remely  d i f f i c u l t  t o  o b t a i n .  The proposed m o d i f i c a t i o n s  w i l l  r e s u l t  i n  a much needed r e o r g a n i z a t i o n  i n  t h e  
cafe ter ia ' s  o p e r a t i o n ,  g r e a t l y  improving t h e  q u a l i t y  o f  s e r v i c e .  I n  r e c e n t  y e a r s ,  t h e  i n e f f i c i e n t  o p e r a t i o n  
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has resulted i n  d e c l i n i n g  use of the  f a c i l i t y .  The c a f e t e r i a s  a t  JSC provide  t h e  primary source  f o r  feed ing  
both employees and v i s i t o r s  and t h e r e f o r e  should be modified t o  provide s u i t a b l e  s e r v i c e .  

5 .  Modi f ica t ions  t o  Various Bu i ld ings  ...................................................... 485,000 

Th i s  p r o j e c t  p rov ides  f o r  mod i f i ca t i ons  t o  s e v e r a l  h e a t i n g ,  v e n t i l a t i n g  and a i r- c o n d i t i o n i n g  (HVAC)  
systems a t  t he  Johnson Space Center  (JSC) t o  reduce energy consumption. The e x i s t i n g  systems were i n s t a l l e d  
dur ing  1964-1967 when energy was p l e n t i f u l  and inexpens ive .  With energy s u p p l i e s  now very  c r i t i c a l  and c o s t l y ,  
t h e  e f f i c i e n c y  of such systems must be improved. The work r equ i r ed  c o n s i s t s  o f :  
e x i s t i n g  HVAC systems t o  v a r i a b l e  a i r  volume ( V A V )  o p e r a t i o n s  i n  Bu i ld ings  37 ( L i f e  Sc i ences  Labora tory)  and 
45 ( P r o j e c t  Engineer ing F a c i l i t y ) ;  ( 2 )  mod i f i ca t i ons  of a i r - c o n d i t i o n i n g  systems i n  Bui ld ings  9 (Technica l  
S e r v i c e s  F a c i l i t y )  and 32 (Space Environmental S imula t ion  Labora tory)  t o  provide economizer c y c l e  o p e r a t i o n s ;  
and ( 3 )  modi f i ca t i on  of computer environmental  suppor t  systems i n  Bu i ld ings  17 (Engineer ing Bui ld ing)  and 29 
(Water Immersion F a c i l i t y )  t o  reduce energy consumption. Modi f ica t ion  t o  provide VAV systems reduce t h e  amount 
o f  energy consumed by a u t o m a t i c a l l y  a d j u s t i n g  t h e  a i r  handle r  horsepower t o  match t h e  a c t u a l  sir volume r e q u i r e d .  
These VAV mod i f i ca t i ons  have a p r o j e c t  payback per iod  of 2 .6  yea r s .  
o p e r a t i o n  of HVAC systems uses o u t s i d e  a i r  when t h e  en tha lpy  ( tempera ture  and humid i ty )  o f  t h e  o u t s i d e  a i r  
makes i t  s u i t a b l e  f o r  d i r e c t  cool ing .  
energy sav ings  i n i t i a t i v e  because 24-hour ope ra t i on  p e r m i t s  f r equen t  o p p o r t u n i t i e s  t o  draw i n  o u t s i d e  a i r  when 
i t s  tempera ture  and humidity a r e  sensed t o  be accep t ab l e  f o r  t h e  condi t ioned  space.  T h i s  mod i f i ca t i on  has a 
payback per iod  of 4 . 4  yea r s .  Modi f ica t ion  of t h e  environmental  suppor t  systems i n  computer a r e a s  w i l l  e l i m i n a t e  
i n f i l t r a t i o n  of heat and humidity i n t o  condi t ioned  a r e a s ,  r e s u l t i n g  i n  energy sav ings .  
i n  these b u i l d i n g s  are envi ronmenta l ly  c o n t r o l l e d  by s e p a r a t e  systems t h a t  provide condi t ioned  a i r  unde r f loo r  
d i r e c t l y  t o  t h e  computers and overhead d i s t r i b u t e d  a i r  f o r  personne l  comfort .  
achieved by s e p a r a t i n g  t h e  c o n t r o l  of t h e  two types  of a i r .  By o p e r a t i n g  t h e  personnel  a i r  on ly  when needed, 
and st i l l  supply ing  cont inuous coo l ing  t o  t h e  computers,  a r educ t ion  i n  t o t a l  energy is  achieved.  The systems 
w i l l  a l s o  be modified t o  l i m i t  reheat f o r  t h e  c o n t r o l  of humidity from a s e p a r a t e  energy sou rce ,  i n s t e a d  t h e  
heat from t h e  computers w i l l  be used f o r  humidity c o n t r o l .  
w i l l  r e s u l t  i n  a payback of less than  1/2 yea r .  

( 1 )  t h e  mod i f i ca t i on  of  

Economizer cyc l e  ( en tha lpy  c o n t r o l )  

Modi f ica t ions  t o  provide economizer c y c l e s  are e s p e c i a l l y  a t t r a c t i v e  

Computer f a c i l i t i e s  

4 d d i t i o n a l  s av ings  can be 

These mod i f i ca t i ons  t o  t he  computer f a c i l i t i e s  

6 .  Modi f ica t ions  f o r  U t i l i t i e s  Meter ing,  Various Bu i ld ings  ................................. 165,000 

T h i s  p r o j e c t  is Phase I1 of  a two year  program t o  provide  t h e  i n d i v i d u a l  b u i l d i n g  u t i l i t i e s  meter ing  
neces sa ry  t o  o b t a i n  needed energy management in format ion .  T h i s  p r o j e c t  p rov ides  f o r  t h e  replacement of t h e  
pr imary c h i l l e d  water flow dev ice s  a t  33 b u i l d i n g s  which are l i nked  t o  t h e  U t i l i t y  Cont ro l  System ( U C S ) .  The 
work i n c l u d e s  replacement of f low dev ice s  and p ip ing  mod i f i ca t i ons  t o  i n c r e a s e  t h e  accuracy of  meter ing from 
t h e  p re sen t  66 percen t  of t h e  t o t a l  f low range t o  approximately 90 pe rcen t  of t h e  t o t a l  f low range.  Flow 
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d e v i c e s  and p ip ing  i n  t h e  p r e s e n t  c o n f i g u r a t i o n  do no t  provide  t h e  c a p a b i l i t y  t o  f u l l y  meter f lows.  Accurate,  
dependable ,  energy consumption data moni tor ing r e q u i r e s  upgrading of the  e x i s t i n g  equipment. T h i s  p r o j e c t  is 
necessa ry  f o r  a n a l y s i s  o f  energy consumption t o  improve energy usage a t  JSC. 

7 .  R e h a b i l i t a t i o n  o f  A i r  Compressors, C e n t r a l  Heating and Cooling P l a n t ,  Bu i ld ing  24 380,000 ....... 
T h i s  p r o j e c t  is  Phase I of a two-year program t o  rehabi l i t a te  the  a i r  compressors i n  Bui ld ing  24. 

The p r o j e c t  i n c l u d e s  removal o f  t h e  two 1,024 cfm (483 l i t e r s / s e c o n d )  

Th i s  
phase p rov ides  f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  u t i l i t y  a i r  supp ly  system by r e p l a c i n g  two r e c i p r o c a t i n g  compressors 
w i t h  one c e n t r i f u g a l  compressor. 
r e c i p r o c a t i n g  compressors and i n s t a l l i n g  one new 2,600 cfm (1,300 l i t e r s / s e c o n d )  C e n t r i f u g a l  compressor,  and 
its a s s o c i a t e d  p i p i n g ,  a i r  i n t a k e  f i l t e r s ,  e lec t r ica l  m o d i f i c a t i o n s ,  and r e q u i r e d  c o n t r o l s .  The e x i s t i n g  
compressors are r e c i p r o c a t i n g  t y p e  w i t h  t e f l o n  p i s t o n  r i n g s .  These u n i t s  r e q u i r e  e x c e s s i v e  maintenance r e s u l t i n g  
i n  large manhour e x p e n d i t u r e s  and h igh  replacement p a r t s  c o s t s .  By comparison,  t h e  proposed c e n t r i f u g a l  a i r  
compressors r e q u i r e  l i t t l e  maintenance.  A d d i t i o n a l l y ,  t h e  c e n t r i f u g a l  compressors w i l l  produce a lower n o i s e  
l e v e l ,  p a r t i a l l y  a l l e v i a t i n g  t h e  e x i s t i n g  n o i s e  problem i n  t h e  p l a n t .  

.................................................................. 820.000 

1 .  R e h a b i l i t a t i o n  o f  t he  Fender System, Haulover Canal Bridge .............................. 405,000 

This  p r o j e c t  is t o  r e p l a c e  the Haulover Canal Bridge timber p i l e  f ender  sys tems i n c l u d i n g  t h e  wooden 
wales, walkways and h a n d r a i l s .  The b r idge ,  which p rov ides  access t o  KSC from t h e  n o r t h ,  is a t w o- l a n e  s t r u c t u r e  
approximately  30 feet  (9 .1  meters) wide and 225 feet  (69 meters) long .  It has three spans  c o n s i s t i n g  o f  a 
double  leaf t runn ion  bascu le  main span w i t h  two s tee l  g i rder  f l a n k i n g  spans .  The c lear  channel  d i s t a n c e  between 
the  fender  sys tems is 90 feet (27 meters). The two fender  sys tems a long  t h e  channel  c o n s i s t  o f  132 t reated 
t imber  p i l e s ,  (66 p i l e s  each system) 40 feet  (12 meters) l o n g ,  rough c u t  treated timber wales, walkways and 
h a n d r a i l s .  Each fender  system is approximately  160 feet  (49 meters) long .  The fender  sys tems are t o  be 
complete ly  rep laced  us ing  c o n c r e t e  p r e s t r e s s e d  p i l i n g  and roughcut treated timber wales, walkways and h a n d r a i l s .  
A r e c e n t  underwater i n s p e c t i o n  o f  t h e  Haulover Canal Bridge fender  systems revea led  t h a t  t h e  t imber p i l e s  have 
been s e v e r e l y  damaged by shipworms. P i l i n g  had an average s e c t i o n  l o s s  o f  30 t o  60 p e r c e n t  w i t h  approximately  
20 pe rcen t  of  t he  p i l i n g  having a s e c t i o n  l o s s  o f  between 60 and 90 p e r c e n t .  The fender  system p r o t e c t s  t h e  
br idge  p i e r s  from boat  and barge t r a f f i c .  Damage t o  t h i s  b r idge  would n o t  on ly  affect  access t o  KSC b u t  would 
a l s o  i n t e r r u p t  I n t r a c o a s t a l  Waterway t r a f f i c .  



415,000 2. Modify F i r e  Suppression System, Goddard Unif ied S-Band Opera t ions  Bui ld ing  ............. 
This  p r o j e c t  modif ies  t h e  f i r e  suppress ion  system i n  t h e  e l e c t r o n i c s  areas i n  t h e  Goddard ' Jn i f i ed  S- 

Band Opera t ions  Bui ld ing ,  M5-1494. P r e s e n t l y  t h i s  a r e a  has Halon 1301 f i r e  p r o t e c t i o n .  Halon 1301 systems 
were i n s t a l l e d  a t  t h e  Unif ied "S" Band F a c i l i t y  i n  t h e  e a r l y  p a r t  of 1973. Due t o  t h e  c o n s o l i d a t i o n  of  t h e  
worldwide t r a c k i n g  c a p a b i l i t i e s  t o  t h i s  f a c i l i t y ,  and p r e p a r a t i o n s  f o r  t h e  S h u t t l e  program requi rements ,  t h e  
i n t e r i o r  c o n f i g u r a t i o n  and space u t i l i t i z a t i o n  has changed cons ide rab ly .  Add i t i ona l ly ,  N A S A  s a f e t y  s t anda rds  
have been r e c e n t l y  r ev i sed  t o  e s t a b l i s h  automatic  s p r i n k l e r  systems as t h e  accepted f i r e  suppress ion  system 
f o r  e l e c t r o n i c  equipment o p e r a t i o n s .  These s t a n d a r d s  a l s o  p r o h i b i t  t h e  use of Halon 1301 i n  f a c i l i t i e s  which 
are s u b s t a n t i a l l y  renova ted ,  remodeled, o r  expanded. A l l  areas, o t h e r  than  t h e  Halon 1301 areas, of  t h e  
Opera t ions  Bui ld ing  have au tomat ic  wet p i p e  s p r i n k l e r s  i n s t a l l e d .  These r e sou rces  w i l l  p rov ide  a wet p i p e  
s p r i n k l e r  system i n  t h e  e l e c t r o n i c s  o p e r a t i o n s  areas. Also, new i o n i z a t i o n  d e t e c t o r s  w i l l  be i n s t a l l e d  so  a l l  
e l e c t r o n i c  o p e r a t i o n s  areas w i l l  have an e a r l y  warning system. The e x i s t i n g  Halon c o n t r o l  pane l ,  which c o n t a i n s  
c o n t r o l h o n i t o r  capabi l i t ies  f o r  seven ou t- of- bui ld ing  Halon zones,  w i l l  be r e l o c a t e d  t o  t h e  new c o n t r o l  s t a t i o n  
i n  t h e  Opera t ions  Bui ld ing .  

G .  -lev Research Center  (LaRC) 000 2.115. .............................................................. 
1 .  Modi f ica t ion  t o  .3  Meter Transonic  Cryogenic Tunnel,  Bui ld ing  1242.................... .. 475,000 

Th i s  p r o j e c t  p rov ides  an a c t i v e  boundary layer c o n t r o l  system f o r  t h e  . 3  Meter Transonic  Cryogenic 
Tunnel i n  Bui ld ing  1242. Included i n  t h i s  work is  i n s t a l l a t i o n  of a compressor,  r e i n j e c t o r  p i p i n g ,  and c o n t r o l s  
neces sa ry  f o r  improved t e s t  s e c t i o n  boundary l a y e r  t r ea tmen t .  These new components w i l l  augment t h e  vented 
t e s t  s e c t i o n  by us ing  flow c o n t r o l  va lves  and o t h e r  a s s o c i a t e d  c o n t r o l s  t o  r e i n s e r t  t h e  n i t r o g e n  gas back i n t o  
t h e  t unne l  c i r cu i t .  T h i s  boundary l a y e r  removal system w i l l  suppor t  t h e  advanced a i r f o i l  r e s e a r c h  program, 
which r e q u i r e s  t h e  high q u a l i t y ,  high Reynolds number aerodynamic performance data t o  be provided by t h i s  
mod i f i ca t i on .  Data der ived  from t h i s  tes t  program w i l l  suppor t  development of  t h e  new gene ra t i on  a i r c ra f t  
such as t h e  energy e f f i c i e n t  t r a n s p o r t s  and high c a p a c i t y  cargo  a i r c ra f t .  

2 .  R e h a b i l i t a t i o n  of E l e c t r i c  Power Distribution........................................... 475,000 

T h i s  p r o j e c t  i n c r e a s e s  t h e  capacity of t h e  Taylor  Road S u b s t a t i o n  (Bui ld ing  1147) from 12,000 k i l o v o l t -  
amps ( K V A )  t o  19,500 KVA by adding a 7,500 KVA t r ans fo rmer .  I n  a d d i t i o n ,  a t i e  cable and swi tchgear  w i l l  be 
i n s t a l l e d  between t h e  Taylor  Road S u b s t a t i o n  and Drive Cont ro l  Bui ld ing  1241 which w i l l  i n t e r connec t  t h e  Taylor  
Road S u b s t a t i o n ,  Moffet t  Road S u b s t a t i o n  and A m e s  Road S u b s t a t i o n .  The a d d i t i o n a l  c a p a c i t y  provided f o r  t h e  
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Taylor Road Substation is necessary because the present connected load of existing facilities exceeds 33,000 
KVA. The tie cable is necessary to insure the reliability of the system in case of an equipment failure at 
the Taylor Road Substation by providing an emergency backfeed from the other two substations. 

3. Rehabilitation of Instrument Research Lab, West Wing, Building 1230 ..................... 465,000 

These resources provide for rehabilitation of approximately 43,000 square feet (4,000 square meters) 
of office, shop and laboratory space in the west wing of Building 1230. The work includes the replacement of 
dampers, coils and controls in the heating, ventilating and air-conditioning (HVAC) system. Anodized bronze 
aluminum frame windows, new ceilings, lights, wall and floor finishes are also included in this project. This 
rehabilitation project is necessary to replace the deteriorated components of this 35-year old facility. The 
HVAC system, as an example, is outdated and requires new components of current design to reduce maintenance 
and conserve energy. 

4. Modifications to the Transonic Dynamics Tunnel, Building 648. ........................... 400,000 

This project modifies the freon handling system in Building 648 of the Transonic Dynamics Tunnel to 
reduce the loss of freon to the atmosphere. These modifications include disassembling the two compressors and 
replacing components that are worn out. In addition, the efficiency of the freon recovery system will be 
improved by installing a heat exchanger and condenser. Mixing of freon and air which now occurs in the test 
section during removal and replacement of freon will be minimized by reducing structural pockets in this region. 
These modifications are needed because: (1) the breakdown of one of the freon recovery system compressors 
could cause a lengthy shutdown of the facility; and (2) the loss of freon to the atmosphere is Dresently 88 
tons (80,000 kilograms) per year. This project will reduce the loss to 38 tons (35,000 kilograms) per year. 

300,000 5. Modification for Fire Protection, Buildings 1268 and 1268A .............................. 
This project provides a fire protection sprinkler system for 50,000 square feet (5,600 square meters) 

of the electronic operations areas in Buildings 1268 and 1268A. These buildings house computational equipment 
valued at more than 45 million dollars which provides critical and essential support to on-going research at 
LaRC. 
equipment and these buildings. 

The fire protection system provided by the project will protect the Government's investment in this 
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H. mis Research Center  (LeRC) ................................................................ 1.7 40.000 

1 .  Modi f ica t ion  of Ext rus ion  Press, Materials Process ing  Labora tory  (105)  .................. 350,000 

These r e s o u r c e s  provide mod i f i ca t i ons  t o  t h e  1,000- ton (8,900 Newton) e x t r u s i o n  p r e s s  i n  t h e  Materials 
Process ing  Labora tory ,  Bui ld ing  105, t o  enable  creep forming of high tempera ture  materials. The work i n c l u d e s  
i n s t a l l a t i o n  of a new e l e c t r o- h y d r a u l i c  c o n t r o l  system which slows t h e  low end speed of t h e  h y d r a u l i c  ram. I n  
a d d i t i o n  t o  t h i s  c o n t r o l  system work, an e l e c t r o n i c  data a c q u i s i t i o n  system w i l l  be i n s t a l l e d  t o  r eco rd  v a r i o u s  
e x t r u s i o n  event  c h a r a c t e r i s t i c s  as a func t ion  of t h e  press' ram t r a v e l  and/or  time. The press' e x i s t i n g  water  
h y d r a u l i c  system and pneumatic c o n t r o l  system w i l l  a l s o  be rehab i l i t a ted  f o r  i nc rea sed  r e l i a b i l i t y .  

T h i s  press is b a s i c  metal working equipment f o r  most of t h e  a l l o y  r e s e a r c h  conducted a t  t h e  L e w i s  
Research Center .  It is a l s o  used e x t e n s i v e l y  t o  suppor t  o t h e r  government agenc ies  and c o n t r a c t  programs. 
S ince  i t s  i n s t a l l a t i o n  i n  1959, t h i s  p r e s s  has been used p r i n c i p a l l y  f o r  powder meta l lu rgy  research and e x t r u s i o n  
of  r e f r a c t o r y  metal shapes such as tungs t en  t ub ing .  Current  programs employing t h i s  press i n c l u d e  t h e  development 
of  new composite materials, ceramics ,  and high temperature  a l l o y s  needed f o r  t u r b i n e  b lades  and vanes i n  gas 
t u r b i n e  engines .  Product ion c r eep  forming i n  i n d u s t r y  has  r e s u l t e d  i n  ex t ruded  shapes f o r  t u r b i n e  r o t o r s  and 
b l ad ing  which r e q u i r e  very l i t t l e  machining. Use of t h i s  technology has l e d  t o  produc t ion  c o s t s  which are 
s u b s t a n t i a l l y  lower than  t hose  f o r  producing pa r t s  by more convent iona l  machining methods. The new low speed 
c a p a b i l i t y  provided by t h i s  p r o j e c t  w i l l  enab le  t he  development of c r eep  forming techniques  f o r  some of  t h e  
new h igh  tempera ture  m a t e r i a l s  being developed. 

2. Modif ica t ion  of Drive Speed Cont ro l  f o r  8-Foot x 6-Foot Supersonic  
Wind Tunnel ,  Bui ld ing  53 ................................................................ 460,000 

T h i s  p r o j e c t  p rov ides  f o r  mod i f i ca t i ons  t o  t h e  d r i v e  motor system speed c o n t r o l s  f o r  t h e  8-Foot by 6- 
Foot (2 .4  meter by 1.8 meter )  Supersonic  Wind Tunnel. The o b s o l e t e  c o n t r o l s  on t h i s  87,000 horsepower (65,000 
k i l o w a t t )  d r i v e  motor system were o r i g i n a l l y  designed f o r  adequate  c o n t r o l  over  a speed range of  770 r e v o l u t i o n s  
per  minute t o  880 r e v o l u t i o n s  p e r  minute.  These c o n t r o l s  w i l l  be r ep l aced  w i t h  a new c o n t r o l  system t h a t  w i l l  
enab le  p r e c i s e  c o n t r o l  of t h e  d r i v e  system over  a speed range of 480 r e v o l u t i o n s  per minute t o  580 r e v o l u t i o n s  
per  minute .  The new c o n t r o l s  w i l l  i n c lude  an e l e c t r o n i c  tachometer f o r  s ens ing  r o t a t i o n a l  speed ,  speed set- 
p o i n t  c o n t r o l s ,  power rate- of- change c o n t r o l s ,  and a s s o c i a t e d  w i r ing .  
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Use of  t h i s  30-year o l d  wind t u n n e l  has changed over  t h e  years. Although o r i g i n a l l y  des igned f o r  
o p e r a t i o n  from Mach 1.4 t o  Mach 2 ,  m o d i f i c a t i o n s  have expanded t h e  range t o  i n c l u d e  speeds between Mach 0.4 
and Mach 2.  The e x i s t i n g  
c o n t r o l s  however, are no t  des igned t o  a t t a i n  and p r e c i s e l y  hold t h e  480 r e v o l u t i o n s  pe r  minute d r i v e  motor 
system speed r e q u i r e d  f o r  Mach 0.4 o p e r a t i o n .  

Current  research programs i n  t h i s  t u n n e l  r e q u i r e  many o p e r a t i o n s  nea r  Mach 0.4.  

Because of t h e  age of  t he  e x i s t i n g  c o n t r o l  system, i t s  r e l i a b i l i t y  is  decreas ing  and repair  pa r t s  are 
The m o d i f i c a t i o n s  

Test c o n d i t i o n s  
n o t  a v a i l a b l e .  
provided by t h i s  p r o j e c t  w i l l  g rea t ly  improve t h e  o p e r a t i o n  and r e l i a b i l i t y  o f  t h i s  t u n n e l .  
w i l l  be a t t a i n e d  more r a p i d l y ,  r e s u l t i n g  i n  manpower and energy sav ings .  

Many components are bad ly  worn and the  wi r ing  i n s u l a t i o n  has d e t e r i o r a t e d .  

3. Modi f i ca t ion  of P ropu ls ion  Systems Laboratory ,  Bu i ld ing  125 ............................. 260,000 

T h i s  p r o j e c t  modi f i es  both  t h e  t h r u s t  measurement system i n  t h e  Propu ls ion  Systems Laboratory  Test 
Chamber 4 f o r  2-dimensional measurements and the  medium v o l t a g e  switchgear f o r  t h e  s p r a y  c o o l i n g  water supply  
and r e t u r n  pumps. T h i s  work i n  Bui ld ing  125 is  necessa ry  t o  accommodate changed research requirements .  

The two gas t u r b i n e  engine  tes t  chambers i n  t h i s  f a . c i l i t y ,  Test Chambers 3 and 4 ,  are used f o r  a v a r i e t y  
o f  f u l l  scale o p e r a t i n g  engine  tests. Such tests are i n  suppor t  of  NASA programs and j o i n t  NASA-Department 
of Defense programs. I n  a d d i t i o n  t o  t e s t i n g  t h e  performance and e f f i c i e n c y  o f  eng ines  used i n  conven t iona l  
take- off and l and ing  (CTOL) type  a i r c ra f t ,  these test chambers are used t o  suppor t  work on eng ines  f o r  shor t  
take- off and l a n d i n g  (STOL) t y p e  a i rcraf t .  T h i s  STOL work r e q u i r e s  t h e  t e s t i n g  o f  eng ines  w i t h  exhaust-  
d e f l e c t i n g  n o z z l e s  which have t h r u s t  components i n  two d i r e c t i o n s .  
t h r u s t  measuring system inc luded  i n  t h i s  p r o j e c t  w i l l  p rovide  t he  necessa ry  m u l t i- a x i s  t h r u s t  measuring 
c a p a b i l i t y .  

The m o d i f i c a t i o n s  t o  t h e  Test Chamber 4 

T h i s  f a c i l i t y  c o n t a i n s  an engine  exhaust  gas sp ray  c o o l i n g  system. It has two 600 horsepower (450 
k i lowat t )  c o o l i n g  water supp ly  pumps and two 450 horsepower (340 k i l o w a t t )  pumps f o r  r e t u r n i n g  t h e  heated water 
t o  a c o o l i n g  tower. Normal o p e r a t i o n  o f  these pumps r e q u i r e s  t h a t  t h e y  be cyc led  on and o f f  f r e q u e n t l y  d u r i n g  
t e s t  r u n s  t o  provide  t h e  necessa ry  c o o l i n g  water flow. The e x i s t i n g  e lec t r ica l  switchgear be ing  used f o r  t h i s  
purpose c o n s i s t s  o f  four  2,400 v o l t  feeder c i r c u i t  breakers. These u n i t s  are no t  designed f o r  t h e  heavy c y c l i c  
du ty  t h e y  perform and f requen t  maintenance is r e q u i r e d  t o  keep them o p e r a t i o n a l .  A f a i l u r e  o f  any one o f  these 
f o u r  breakers t o  i n t e r r u p t  power d u r i n g  a f a u l t  s i t u a t i o n  would cause  t h e  f a c i l i t y  main breaker t o  i n t e r r u p t  
power t o  t h e  e n t i r e  f a c i l i t y .  Such a d i s r u p t i o n  o f  power is n o t  on ly  u n d e s i r a b l e ,  b u t  is a l s o  p o t e n t i a l l y  
hazardous.  To a s s u r e  i n c r e a s e d  r e l i a b i l i t y ,  t h e  e x i s t i n g  switchgear w i l l  be rep laced  w i t h  2,400 v o l t ,  f u s e d ,  
air-break type  motor starters w i t h  power supp l ied  t o  them by one o f  t h e  e x i s t i n g  motor c i r c u i t  breakers. 
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4 .  Modi f i ca t ion  of L i g h t i n g  Systems, Var ious  Bui ld ings  ..................................... 220,000 

T h i s  p r o j e c t  w i l l  r e p l a c e  incandescent  l i g h t i n g  i n  selected areas of e leven  b u i l d i n g s  a t  t h e  L e w i s  
Research Center .  Energy e f f i c i e n t  h igh  p r e s s u r e  sodium o r  f l o u r e s c e n t  l i g h t i n g  w i l l  be i n s t a l l e d  i n  B u i l d i n g s  
5 ,  16 ,  49,  85, 86 ,  88, 90,  92 ,  114, 500, and 501. D e t e r i o r a t e d  rubber  i n s u l a t e d  wi r ing  w i l l  be rep laced  t o  
e l i m i n a t e  the p o t e n t i a l  f i r e  hazard it p r e s e n t s .  T h i s  c o s t- e f f e c t i v e  work w i l l  a s s u r e  adequate  i l l u m i n a t i o n  
l e v e l s  i n  these areas, and save  approximately  625,000 k i l o w a t t  hours  o f  energy annua l ly .  I n  a d d i t i o n ,  t he  new 
lamps have a much longer  l i f e  expectancy than  t h e  incandescent  lamps which r e s u l t s  i n  reduced maintenance 
manpower requirements  and enhanced s a f e t y .  The estimated payback per iod  f o r  t h i s  work is less t h a n  5 y e a r s .  

5. Modi f i ca t ions  of Electr ical  S u b s t a t i o n  B,  Bu i ld ing  13 ................................... 450,000 

T h i s  p r o j e c t  p rov ides  m o d i f i c a t i o n s  t o  medium v o l t a g e  e lec t r ica l  switchgear known as t h e  Emergency Bus 
Switchgear and t o  t h e  B2 2,400 v o l t  e lectr ical  d i s t r i b u t i o n  system a t  L e w i s  Research C e n t e r ' s  (LeRC) Electr ical  
S u b s t a t i o n  B (13) .  The 35-year o l d  2,400 v o l t  Emergency Bus Switchgear c o n s i s t s  o f  s i x  sets  o f  three i n d i v i d u a l l y  
opera ted  no-load break type  fused d i sconnec t  switches. T h i s  manually opera ted  swi tchgear  p rov ides  a p o r t i o n  
o f  t h e  2,400 v o l t  power supp l ied  t o  every  f a c i l i t y  a t  LeRC b u i l t  b e f o r e  1952. Operat ion is  hazardous  because 
a switchman must open t h e  switchgear c a b i n e t  doors  and manually open o r  c l o s e  t h e  three d i s c o n n e c t  switches 
one a t  a time. T h i s  o b s o l e t e  switchgear w i l l  be rep laced  w i t h  gang o p e r a t e  fused switchgear t h a t  can be 
opera ted  w i t h  t h e  c a b i n e t  doors c l o s e d .  
power t o  approximately  27 b u i l d i n g s  throughout  t he  Center  and is  t h e  o r i g i n a l  2,400 v o l t  source  o f  power a t  
t h e  Center .  Addi t iona l  s u b s t a t i o n s  have been added and modest c a p a c i t y  t i e  c i r c u i t s  were i n s t a l l e d  between 
t h e  2,400 v o l t  systems.  I n c r e a s e s  i n  l o a d s  connected t o  these sys tems have made t h e  backup sys tems provided 
by these t i e  c i r c u i t s  inadequate .  T h i s  p r o j e c t  p rov ides  an a l t e r n a t e  power source  f o r  t h e  B2 system by the  
i n s t a l l a t i o n  o f  a p p r o p r i a t e  switchgear and t i e  c i r c u i t r y  between t h e  B2 t rans fo rmer  and t h e  nearby l i g h t l y  
loaded B4 t rans fo rmer .  T h i s  t i e  c i r c u i t  w i l l  p rovide  a f u l l  c a p a c i t y  backup f o r  t h e  B2 system. I n  a d d i t i o n ,  
t h e  c a p a c i t y  of t h e  e x i s t i n g  t i e  c i r c u i t  between S u b s t a t i o n s  B and G w i l l  be i n c r e a s e d  and reconnected t o  t h e  
B4 system. T h i s  m o d i f i c a t i o n  w i l l  allow a l l  B2 system l o a d s  t o  be t r a n s f e r r e d  t o  t h e  B4 system wi thou t  load 
shedding.  Overa l l  r e l i a b i l i t y  o f  these e lec t r ica l  power sources  w i l l  be s u b s t a n t i a l l y  i n c r e a s e d .  

The 35-year o l d  B2 2,400 v o l t  e lectr ical  d i s t r i b u t i o n  system s u p p l i e s  

I .  W s h a l l  %ace F l i a h t  Cen te r  (MSFC) ......................................................... 1.575. 000 

1 .  Modi f i ca t ions  t o  Provide  Automation o f  Bui ld ing  Systems Management ...................... 400,000 

T h i s  p r o j e c t  w i l l  i n c r e a s e  t h e  u s e f u l n e s s  and e f f i c i e n c y  o f  t h e  computer-based U t i l i t y  Cont ro l  System 
(UCS) through t h e  a d d i t i o n  of energy c o n s e r v a t i o n  o p t i o n s .  These o p t i o n s ,  such as o u t s i d e  a i r  t empera tu re  
c u t o u t  and rese t ,  t r u e  economizer c y c l e ,  supp ly  a i r  reset,  h igh  t empera tu re  hot  water reset, opt imized ch i l l e r  
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c o n t r o l ,  and damper c l o s u r e ,  w i l l  be implemented through t h e  e x i s t i n g  so f twa re  programs and a d d i t i o n  o f  new 
hardware t o  t he  UCS. The e x i s t i n g  computer-based sys tem was designed t o  accept a d d i t i o n a l  energy- saving o p t i o n s  
and more bu i ld ings .  These a d d i t i o n s  w i l l  not  on ly  provide a more e f f i c i e n t  use of t h e  U t i l i t y  Cont ro l  System 
but  a l so  they  w i l l  g ene ra t e  f o s s i l  fuel sav ings .  T o t a l  annual  s a v i n g s  achieved by t h i s  phase of  work are 
estimated t o  be 1.09 x l o 6  KWH of e l e c t r i c i t y  and 10.8 x l o 6  pounds (4 .9  x lo6  ki lograms)  of steam. 
payback per iod  f o r  t h i s  p r o j e c t  is estimated t o  be 3.3 y e a r s .  

S imple  

2. R e h a b i l i t a t i o n  of Bui ld ing  4487, llCll Wing East . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,000 

These r e sou rces  provide f o r  t h e  i n t e r i o r  and e x t e r i o r  r e h a b i l i t a t i o n  of  approximately 68,000 square 
feet  (6,300 square  meters) of 
The work involves  renova t ion  o r  replacement of h e a t i n g ,  v e n t i l a t i n g  and a i r - c o n d i t i o n i n g  ( H V A C )  sys tems ,  
l i g h t i n g  and power systems,  water and gas d i s t r i b u t i o n  systems,  and repair  of walls, f l o o r s ,  windows, and 
c e i l i n g s .  This  is t h e  l a s t  increment of modi f ica t ion  and r e h a b i l i t a t i o n  p r o j e c t s  f o r  t h i s  bu i ld ing .  Bui ld ing  
4487 was o r i g i n a l l y  cons t ruc t ed  i n  t h e  19501s ,  and normal d e t e r i o r a t i o n  over  more than  20 y e a r s  has  i nc rea sed  
energy  consumption, maintenance c o s t s ,  and bu i ld ing  systems downtime. This  bu i ld ing  is  one of  t h e  primary 
l a b o r a t o r y  f a c i l i t i e s  a t  MSFC. The area t o  be upgraded houses e lements  of the  E l e c t r o n i c s  Development D iv i s ion  
of t h e  E l e c t r o n i c s  and Cont ro l  Laboratory.  These s p e c i a l i z e d  l a b o r a t o r i e s  a r e  used t o  accomplish R&D technology 
o b j e c t i v e s .  Completion of t h i s  p r o j e c t  w i l l  r e s u l t  i n  a r educ t ion  of maintenance c o s t s  and energy consumption, 
and w i l l  provide improved l a b o r a t o r y  suppor t  f o r  NASA programs. 

Wing East, ad j acen t  c o r r i d o r s ,  and a p o r t i o n  of ltBcl Wing East, Bui ld ing  4487. 

3. R e h a b i l i t a t i o n  and Modi f ica t ion  of Cable D i s t r i b u t i o n  System, Communications F a c i l i t y ,  
Bu i ld ing  4207. .......................................................................... 475,000 

These r e sou rces  provide f o r  t h e  r e h a b i l i t a t i o n  and mod i f i ca t i on  of  t h e  Cen t r a l  Communications Cable 
System. S p e c i f i c a l l y ,  t h e  modi f ica t ion  provides  f o r  c o n s t r u c t i o n  of  three manholes, a c r o s s  connect and 
d i s t r i b u t i o n  equipment b u i l d i n g ,  and i n s t a l l a t i o n  of approximately 14,000 f e e t  (4 ,300 meters) of  large diameter  
c a b l e .  The manholes w i l l  be e i g h t  feet ( 2 . 4  meters) deep and s i x  feet (1.8 meters) squa re .  The b u i l d i n g  w i l l  
be 320 squa re  f e e t  (30 squa re  meters) and be provided w i t h  environmental  c o n t r o l ,  15 KW motor gene ra to r  set 
backup power, and racks f o r  mounting e l e c t r o n i c  equipment. The cable t u n n e l s  w i l l  extend from beneath room 
107 of  t h e  p re sen t  communications bu i ld ing  t o  a po in t  a few feet west of t h e  bu i ld ing  and from t h e  c r o s s  connect 
b u i l d i n g  t o  an e x i s t i n g  manhole. The r e h a b i l i t a t i o n  c o n s i s t s  o f  r e p l a c i n g  r u s t e d  s t r u c t u r a l  suppor t s  i n  14 
manholes. Technical  i n t e g r i t y  of t h e  MSFC communication cable p l a n t  must be maintained and t h e  system must  
be modified t o  meet i n c r e a s i n g  requi rements .  The mod i f i ca t i ons  w i l l  p rov ide  a c r o s s  connect c a p a b i l i t y  t h a t  
w i l l  i n c r e a s e  the  cable s e r v i c e  t o  the 4700 a r e a .  R e l i a b i l i t y  w i l l  be i nc rea sed  by t h e  use  of new cable between 
Bui ld ing  4207 and t h e  manhole near  t h e  new c r o s s  connect bu i ld ing .  
has  been e x t e n s i v e l y  r e p a i r e d  twice i n  t h e  p a s t  f i v e  yea r s .  MSFC is  r e s p o n s i b l e  f o r  t h e  N A S A  Voice 

The p re sen t  system has d e t e r i o r a t e d  and 
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Teleconferencing Network which is operated from this facility. It connects all major NASA installations and 
contractor locations, and helps NASA effectively manage its widespread programs. 

4. Modifications to Various Buildings for Energy Conservation.............................. 250,000 

These resources provide for the installation of storm windows in selected areas of five buildings, and 
the installation of sodium vapor lamps in the high bay areas of three buildings at MSFC. The work includes 
the installation of approximately 18,200 square feet (1,690 square meters) of storm windows in building areas 
which require heating, ventilating and air-conditioning 24 hours per day, 365 days per year. These facilities 
are Building 4207 (Communications Facility), Building 4487 (Laboratory and Office Building), Buildings 4491 
(Office and Laboratory Building), Building 461 9 (Structures and Mechanics Laboratory) and Building 4663 (Computer 
Facility). 
ballasts with energy efficient high pressure sodium vapor lamps and ballasts in the high bay areas of Buildings 
461 9 ,  4705 (Fabrication and Machine Shop) and 4708 (Engineering and Development Laboratory). The number of 
lamps will be reduced by approximately 50 percent but will provide the same lighting intensity. This project 
is necessary to reduce energy consumption at MSFC. Utility rates have increased approximately 200 percent in 
the last 5 years and trends indicate similar increases in the future. Delay in accomplishing the work included 
in this project will adversely impact the energy reduction program. The buildings involved will continue to 
support many NASA program such as Space Shuttle, Spacelab, Space Telescope, Space Processing, Large Space 
Structures, Solar Heating and Cooling, and Space Research and Technology. The project payback period is 
estimated to be 4.1 years. 

Also included in this project is the replacement of approximately 400 mercury vapor lamps and 

. .  J. w o u d  Assmblv Facilik (MAF) ............................................................. 540.000 

1. Rehabilitation of Steam Boiler, Building 207 ............................................ 335,000 

These resources provide for the replacement of Boiler No. 2, a 60,000-pound per hour (27,200 kilograms 
per hour) steam boiler in the MAF Boiler House, Building 207. The project includes removing 3 portion of the 
Boiler House wall, removal of the boiler, installation of a new 100,000-pound per hour (45,400 kilograms per 
hour) boiler, and modifications to the steam piping, feedwater piping, blowdown piping, and forced draft 
ductwork. The boiler house provides steam to the Main Manufacturing Building as well as other supporting 
buildings for both environmental control and External Tank (ET) production. Increases in ET production rates 
will cause an increase in steam demand which may exceed the capability of the primary boiler. Thus, Boiler 
No. 2 will provide backup capability. The present boiler was installed in 1970, has been out of service since 
1976, and was recently declared uneconomical to repair. Delay of this project could result in interruption 
of External Tank production. 
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2. Modifications for Automation of Building Systems Management ............................. 205,000 

This is Phase I11 of an incrementally funded project to provide for the installation of a utility 
control system (UCS). These resources provide for incorporation of additional hardware, such as temperature 
and pressure sensors, status and alarm points, and start-stop relays into the UCS. This hardware will permit 
expanded use of the UCS computer software by providing more a'ata-collection and automatic control of pumps, 
motors, and other equipment. Also included will be the automated control and monitoring of high bay lighting, 
chillers, parking lot lighting, and security systems. The additions will result in the conservation of energy 
through expanded use of the UCS computer software capability. 
maintenance personnel and increase the efficiency of the plant. 

It will also enable more effective use of 

K. National SDace Techno lonv Laboratories (NSTL) ............................................... 1.395. 000 

1. Modification of Fire Alarm System ....................................................... 300,000 

These resources provide for modification of the Utilities Control System !UCS> to incorporate a fire 
alarm system for 38 buildings and facilities. 
will be removed. New relay panels will be installed and tied into the UCS using new field interface devices 
to interconnect to the UCS Central Processor Unit. Additional memory capability will be provided in the Central 
Processor Unit to accommodate programming of the fire alarm system. Existing smoke detectors will be replaced 
by new detectors. The Fire and Security Dispatch Office will be modified to accommodate the new fire alarm 
sys tern . 

The existing fire alarm system annunciator and relay panels 

The present fire alarm system was installed between 1963 and 1966. During the past year a large number 
of the relays in this system have failed. As a result of these failures, the spare relays available for this 
system have been depleted. Some of these relays, critical to system operation, are no longer manufactured and 
replacements are unobtainable. If the failure rate of these cables and components continues at the current 
rate, portions of the sitewide service will become inoperative in the next five years. The sitewide Utilities 
Control System interconnects all buildings and facilities at NSTL. This modification of the UCS system to 
include fire alarms is economical in that it utilizes existing distribution lines and equipment and eliminates 
the costly replacement and maintenance of a parallel distribution system. 

2 .  Modification of 13.8 KV Electrical Distribution System .................................. 210,000 

This project provides for modification of the 13.8 KV primary distribution system in the base and Space 
Shuttle Test Areas. The modifications will include installation of automatic reclosers, additional fused and 
sectionalizing switches, and fault relays/indicators; provision for automatic load transfer switching equipment 
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in critical areas; and construction of three new manholes to permit the continued use of the existing canal 
submarine cables. In the past several years numerous faults have occurred in the electrical distributlon 
system. These faults have been caused by natural phemomenon (winds, lightning, etc. and equipment failure 
due to aging and fatigue. 
the number of faults and associated electrical disruptions to critical facilities; and (2 )  decrease the 
operational impact of interruptions by greatly reducing the number of facilities/areas affected and thereby 
reducing the time required to restore service to critical facilities. This project will assure the required 
reliability of the electrical system and prevent costly schedule delays and possible equipment damage. 

Improvements to the distribution system will: (1 )  improve reliability by decreasing 

3 .  Modifications to Cooling Towers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,000 

These resources provide for the installation of fire protection sprinklers on 11 wood cooling towers 
and automatic chemical feed and monitoring systems for 20 cooling towers. The sprinkler systems will include 
automatic sprinklers, pressure regulators and manual control valves and will be in conformance with the national 
fire protection codes. The automatic chemical feed systems will include installation of an electronic dissolved 
solids meter, chemical injection pump, interconnecting piping, a drain solenoid valve and corrosion coupon 
within the piping system, and electrical service for each of the cooling towers. A recent safety survey found 
that the 11 wood cooling towers serving NSTL facilities should be provided with an automatic sprinkler system. 
The survey conclusions were that, in the event of a fire, the fire service trucks cannot reach the facility 
location in time to preclude substantial damage to the towers and possibly adjoining facilities. The potential 
property damage and the resulting work interruptions make completion of this work essential. The present 
cooling tower chemical feed systems provide chemicals in amounts not balanced to the requirements for water 
quality control. The excess chemicals cause premature deterioration of cooling towers and an increased cost 
for unneeded chemicals. The proposed automatic system will continuously monitor the chemicals and inject only 
the amounts required, resulting in savings, better protection, and ful1,compliance with EPA requirements. 

4 .  Rehabilitation of Warning and Paging Systems ............................................ 160,000 

This project will replace the oral warning system cable by installation of new cables suitable for 
underground installation. This is the first year 
of a multiyear program for oral warning and paging system cable replacement. The first year program will 
install new cables and pedestals from Building 7001 to Building 1200 including the connection of Building 8100. 
Cables from Building 4995 to Buildings 4400, 4210, 4220, 4110, 4120, and 4122 will also be included in the 
first year effort. The oral warning system was installed in 1965 in underground ducts with interconnecting 
cable splices made in underground manholes. Following heavy rains, the water table is raised and the cables 
are exposed to water. Over the years such exposure to water has caused deterioration, especially at the 
junction where the splices were made. The above ground pedestal type terminations will prevent water from 

Above ground cable termination pedestals will be installed. 

CF 11- 21 



entering at other splice connections. Failure to correct the problem will result in continued interruption 
to the oral warning and paging systems with eventual failure of the system. The loss of this system would 
reduce the effectiveness of the communication system which is required for sitewide notification of hazardous 
test conditions. The paging system also contributes to crowd control during periods of natural disaster when 
disaster victims are sheltered at NSTL. 

5. Modifications of Various Facilities .................................................... 475,000 

This project provides for the modifications of interior and exterior lighting systems in 21 buildings 
and replacement of inefficent electrical motors in 17 buildings. Interior lighting modifications include 
reducing the number of light fixtures consistent with lower illumination standards, replacing inefficient lamps 
with higher efficient lamps that are now available commercially, replacing discolored diffusers, and improving 
control of lighting. Exterior lighting modifications for associated external work areas, parking lots, and 
roads will consist of reducing the number of lighting fixtures and installing high efficiency lamps sufficient 
to maintain the minimum effective area lighting. The project also provides for replacement of low efficiency 
electrical motors with high efficiency motors in 17 buildings. 

These motors are used to drive pump and air-handlings in the 17 buildings and are presently oversized 
or otherwise inefficient for the required loads. Replacement of these motors with sizes that match the equipment 
load and are more efficient will reduce energy. The lighting system modifications provide for reducing 
electrical energy for lighting by 25% - 30%. This reduction will result in a payback of less than 4 years. 
Replacement of inefficient electrical motors is necessary to reduce not only the kilowatt hours consumed but 
also the penalties based on power factor disparity and peak electrical demand loading. The energy saved by 
this element of the project will result in a payback of 2.4 years. 

L. ~ O D S  FLipht Center (WFC) ................................................................. 2.065.000 

1. Rehabilitation of Building F-4 .......................................................... 435,000 

These resources provide for the rehabilitation of 10,200 square feet (950 square meters) of space in 
Building F-4 which is used by visiting launch range users, experimenters and foreign nationals participating 
in research operations. The exterior work includes replacing the doors and windows. Interior rehabilitation 
includes insulation of exterior walls, new wall and floor coverings, new bathroom facilities, and some new 
plumbing, lighting, and wiring. In addition, a new energy efficient central heating, ventilating and air- 
conditioning system will be installed. Building F-4 was constructed in 1945 and is in substandard condition. 
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Rehabilitation of this facility is required to correct excessive and widespread deterioration, and reduce the 
consumption of energy. 

2 .  Modification of HVAC Systems, Various Buildings ......................................... 390,000 

This project modifies the heating, ventilating and air-conditioning (HVAC) systems of Buildings E-104 
through E-108 and N-159 for more effective utilization of chilled water capacity. This work will include the 
installation of 2,000 linear feet (600 meters) of insulated chilled water pipe from the existing large capacity 
oversized chiller in Building N-159 to Buildings E-104 through E-108. The chillers from BuildIngs E-106 and 
E-108 will be relocated to Building N-159. The relocation of these chillers to more effectively utilize 
available chiller equipment and conserve energy was defined by an energy conservation study accomplished at 
the Center. 

3. Rehabilitation of Buildings F-1 and F-2 485,000 ................................................ 
This project provides for the exterior and interior rehabilitation of Buildings F-1 and F-2. Exterior 

work includes replacement of doors and windows; reductions in window areas; cleaning, tuckpointing, and sealing 
of the brick exteriors; and replacement of roofs. Interior work includes the installation of energy efficient 
variable volume forced-air central heating and cooling systems having economizer cycles, insulation of exterior 
walls complete with new interior surfaces, installation of new plumbing systems, upgrading of lavatories, and 
application of new interior wall and floor finishes. In addition, ventilation will be installed in the 
reproduction area of Building F-1 to conform with current safety standards. These 34-year old buildings, which 
house offices and reproduction areas, have deteriorated to substandard condition throughout and now require 
extensive rehabilitation. The steam heating systems are in poor condition and require frequent repairs to 
control leaks. Temperature controls are no longer adequate. The present window-type air conditioners waste 
energy. This project will restore these buildings to standard condition, protect them against the weather and 
substantially improve their energy efficiently. 

4. Modification of Water and Fire Protection Systems, Mainland and Island Areas............ 300,000 

This project modifies the Mainland and Tsland water supplies and fire protection systems to correct 
serious fire protection deficiencies. Mainland area work includes the provision of a 50,000-gallon storage 
tank, and installation of a 6-inch (15 centimeter) diameter water main along Radar Road from Building U-75 to 
Building U-30. This main, complete with the necegsary pumping capability, will supply water to three existing 
hydrants and to one new hydrant also included in this project. In addition, a sprinkler system and a fire 
detection system will be installed in Building U-70. Radar systems in this building provide essential research 
support of both Wallops Flight Center and Kennedy Space Center missions. Island work includes restoring 
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operation of the existing elevated water tank, Facility V-90; installing an 8-inch (20 centimeter) main in the 
vicinity of Building 2-65 between the Island Road 6-inch (15 centimeter) main and the Launch Area By-Pass Road 
10-inch (25 centimeter) main; and installing a sprinkler system in Building W-20, Blockhouse 3, which is the 
control room for the Scout rocket launch site. The water supply systems in both the Mainland and the Island 
areas have inadequate water flow and pressure capabilities for meeting fire protection requirements in these 
areas. 

5. Modification of Water and Fire Protection Systems in the M and A-41 Areas .............. 455,000 

This project provides modifications to water supply mains and fire protection systems for the M and 
A-41 areas on the Main Base. Included is the installation of a 10-inch (25 centimeter) diameter water main 
routed from the vicinity of aircraft hangar Building D-1, under runway 10-28 and the associated taxiway, to 
the M area. Water will be supplied to the A-41 area by an 8-inch (20 centimeter) diameter branch line extending 
from the 10-inch (25 centimeter) diameter main at the north end of runway 17-35. This system will furnish 
water to four existing hydrants as well as to the three new hydrants and the new sprinkler systems in Buildings 
M-15, M-16, M-20 and A-41 also included in this project. This work is urgently needed to correct serious fire 
protection deficiencies in these areas. The M-area buildings are used for storage, inspection, and handling 
of solid rocket motors. Building A-41 houses the air field radar facilities. Because of the high risks 
associated with a potential fire in the M-area and the serious impact on air field operations of a fire at A- 
41, this work must be accomplished now. 

M. m i o u s  Locat- ........................................................................... 725.000 

335,000 1. Rehabilitation of Gear Box Support on Three 64-Meter Antennas........................... 

These resources provide for the rehabilitation of the gear box supports for three 64-Meter Antennas 
located in Madrid, Spain; Canberra, Australia; and Goldstone, California. The work will include the fabrication 
at all three 64-Meter sites of an active elevation gear box support assembly to continuously maintain the 
alignment of the pinion - bullgear mesh. 
mesh for even gear wear under changing loads. 
rigid support only. 
large expenditures of station time and manpower. 
causing excessive wear on both the bullgear and back-up roller assembly. 
required to insure reliability of the 64-Meter Antennas. 

This assembly will enable the continuous readjustment of the gear 
The existing gear box assembly is a passive system providing 

Major adjustments to compensate for changing conditions require extensive effort with 
The lack of active compensation for changing conditions is 

Replacement of the assembly is 
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2. Modifications to Deep Space Network Power Plants, Goldstone, California................. 390,000 

This project will provide for the remote operation of three manually operated Deep Space Network (DSN) 
power plants at Goldstone, California, to provide for safety, increased reliability and more effective 
utilization of electrical power. 

The power plants will be modified by adding automatic controls and protective devices required for 
remote operation of the power generating equipment. The work will include the installation of automatic 
synchronizers and motor operated controls to adjust generator or bus frequency and voltage for paralleling. 
Relays, current transformers and potential transformers are required to provide sensing and logic switching 
for automatic controls. Additional protective devices will be installed to report operating conditions of 
each engine-generator set, fuel level, fluid leakage, and fault conditions. Signals from each of the new and 
existing protective devices will be available to monitor evaluate and analyze equipment operations to effectively 
support critical mission operations. The addition of automatic controls will reduce the risk of human error. 

With the present system, the operator must perform several manual operations to switch power from 
commercial to generators, or to replace one generator with another. These operations must be performed in a 
specific order and coordinated with data displayed by various instruments. During emergency conditions, when 
reaction time is important, operator errors may be difficult to avoid. The automated controls will accomplish 
these functions in the proper sequence without the need for operator assistance. 

Safety of the equipment will be enhanced by the additional protective devices. Remote alarms will 
indicate pending failure conditions and logic will be provided to determine the proper action required based 
on the current situation and equipment availability. Immediate decisions will be made to replace operating 
equipment before a major problem develops. The automatic controls will allow fast implementation of the actions 
required. 

This project will significantly reduce the potential for loss of power which could result in lost 
tracking data and could jeopardize the mission or even cause loss of a spacecraft. 

OUS PROJECTS LESS THliN $150.000 E A M  .................................................. 1.140.000 

TOTAT, ........................................................................................... 20.000.00q; 

FUTURE CoF ESTIMATED FUNDING TO COMF'LSTE THIS PROJECT: 

An estimated $18 to $22 million per year will be required for the continuation of the facility rehabilitation 
and modification program. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

SUMMARY 
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CON ST RU CT I O N  OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

I 

PROJECT TITLE : Minor Cons t ruc t  i o n  o f  New F a c i l i t i e s  and Addi t ions  t o  E x i s t i n n  F a c i l i t i e s ,  Not i n  Excess of 
I __I $250.000 Per Pro iect ..____- 

INSTALLATION: Var ious  Locat i o n s  - 

FY 1981 CoF ESTIMATE: $4.000.000 

FY 1979: $4,200,000 FY 1980: $3,500,000 
I 

I 

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various Locat ions  

COGNIZANT HEADOUARTERS OFFICE: Office of t h e  Comptroller  

SUMMARY PURPOSE AND SCOPE: 

These r e s o u r c e s  w i l l  p rovide  f o r  minor f a c i l i t y  c o n s t r u c t i o n  a t  NASA f i e l d  i n s t a l l a t i o n s  and Government- 
owned i n d u s t r i a l  p l a n t s  suppor t ing  NASA a c t i v i t i e s .  Each p r o j e c t  inc luded  i n  t h i s  program is e s t i m a t e d  no t  
t o  exceed a c o s t  of $250,000 and i n v o l v e s  e i t h e r  t h e  c o n s t r u c t i o n  o f  new f a c i l i t i e s  or a d d i t i o n s  t o  f a c i l i t i e s .  
The FY 1981 r e q u e s t  o f  $4,000,000 w i l l  improve the u s e f u l n e s s  of NASA l s p h y s i c a l  p l a n t  by changing the  u t i l i z a t i o n  
o f  or  augmenting t h e  c a p a b i l i t i e s  o f  v a r i o u s  f a c i l i t i e s .  Included i n  t h i s  r e q u e s t  are t h o s e  programmatic and 
i n s t i t u t i o n a l  p r o j e c t s  considered e s s e n t i a l  t o  the  accomplishment o f  miss ion o b j e c t i v e s .  

PROJECT JUSTIFICATION: 

The c o n f i g u r a t i o n  of N A S A ' s  p h y s i c a l  p l a n t  n e c e s s a r i l y  responds  t o  changes i n  u t i l i z i t i o n  and a d a p t a t i o n s  
r e q u i r e d  by changes i n  technology or i n  miss ion needs.  A d d i t i o n a l l y ,  demands are genera ted  by research, 
development,  t e s t ,  and similar a c t i v i t i e s .  S p e c i f i c  j u s t i f i c a t i o n  f o r  each minor c o n s t r u c t i o n  p r o j e c t  is 
provided by c e n t e r  under IIPROJECT COST ESTIMATE .I1 
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PROJECT DESCRIPTION: 

Inc luded  i n  t h e  FY 1981 minor c o n s t r u c t i o n  program are those  f a c i l i t y  p r o j e c t s  suppor t i ng  i n s t i t u t i o n a l  o r  
t e c h n i c a l  f a c i l i t y  needs which could be adequately i d e n t i f i e d  a t  t h e  time of submission of t h i s  budget estimate. 
Items of work t o t a l l i n g  $4,000,000 are inc luded  i n  t h i s  r e sou rce  r eques t  and have been d i s t i l l e d  from a l ist  
t o t a l i n g  about $6,000,000. The s e l e c t i o n  was based on the  r e l a t i v e  urgency of each item and t h e  expected 
r e t u r n  on t he  inves tment .  During t h e  course  of t h e  y e a r ,  some rearrangement of p r i o r i t i e s  may ensue ,  r e q u i r i n g  
changes i n  some of t h e  items t o  be accomplished. Such changes w i l l  be accommodated w i th in  t h e  r e sou rces  
a l l o c a t e d .  

These p r o j e c t s  r e p r e s e n t  requi rements  t h a t  must be met i n  t h i s  time frame t o  suppor t  i n s t i t u t i o n a l  g o a l s  and 
programmatic o b j e c t i v e s .  

a.  U t i l i t y  D i s t r i b u t i o n  Systems .............................................................. 240,000 

b.  Technical  Bu i ld ings /S t ruc tu re s  ............................................................ 1,325,000 

c .  General Purpose Bui ld ings  ................................................................. 2,195,000 

d .  Pavements and Drainage .................................................................... 240,000 

PROJECT COST ESTIMATE: 

.................................................................. 400.000 A .  Ames Research Cente r ( A R C )  

.......................................... 1.  Cons t ruc t ion  of Wind Tunnel Blade Sanding Shop 240,000 

These r e sou rces  provide f o r  c o n s t r u c t i o n  of  a 5,000- square  f o o t  (460 squa re  meter) b u i l d i n g  t o  house 
t h e  Wind Tunnel Blade Sanding Shop. This  s teel  frame bu i ld ing  w i l l  be l oca t ed  no r th  of  Bui ld ing  N-229B w i t h  
access from 7 t h  Street .  The Wind Tunnel Blade Sanding Shop is a metal f i n i s h i n g  shop where a l l  of t h e  Cen te r ' s  
wind tunne l  b l a d e s ,  models, and o t h e r  surface c r i t i c a l  r e sea rch  equipment are f i n i s h e d  by c ra f t smen us ing  a 
v a r i e t y  of a b r a s i v e s  and p o l i s h e s ,  The e x i s t i n g  shop is t o t a l l y  inadequa te  f o r  t h i s  func t ion  because it is 
t o o  small and provides  no covered space f o r  s t o r i n g  b lades  dur ing  t h e  f i n i s h i n g  p roces s .  
s t o r e d  o u t s i d e .  Also t h e  e x i s t i n g  shop is i n  a high n o i s e  area r e q u i r i n g  t h e  use of  ear p r o t e c t i o n  dur ing  
wind tunne l  o p e r a t i o n s .  

Blades now must be 
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2. Cons t ruc t i on  of Shop and 2nd Floor  Offices i n  Bui ld ing  N-211............................ 160,000 

These r e sou rces  provide f o r  c o n s t r u c t i o n  of a 1,550- square f o o t  ( I 4 4  square meter)  two- story a d d i t i o n  
w i th in  Bui lding N-211. Room 157, a h i g h  bay area,  w i l l  be converted i n t o  a two- floor s t r u c t u r e .  The first  
f l o o r  w i l l  remain as shop space and w i l l  be r e f i t t e d  w i t h  e l e c t r i c a l  and pneumatic u t i l i t i e s  and an overhead 
c r ane .  The second f l o o r  w i l l  house personnel  from t h e  A i r c r a f t  Maintenance Branch. There is a c r i t i c a l  need 
t o  provide adequate  shop space f o r  a ircraft  component bench-checks and a i r c r a f t  equipment suppor t .  Space i n  
Bui ld ing  N-211 is  p r e s e n t l y  inadequa te  and there is no s u i t a b l e  shop a v a i l a b l e  where a i r c r a f t  components can 
be bench-checked or s e rv i ced .  

B. Drvden F l i g h t  Resea r ch  Center  (DFRC) ........................................................ 245.000 

1 .  Cons t ruc t ion  of Support Shop ............................................................ 245,000 

These r e sou rces  provide f o r  c o n s t r u c t i o n  of a 3,200- square f o o t  (300 square  meter)  pre- engineered metal  
b u i l d i n g  f o r  suppor t  shop o p e r a t i o n s .  The f a c i l i t y  w i l l  be a s i n g l e  s t o r y  s t r u c t u r e  on a conc re t e  f l o o r  s l a b  
w i t h  a 12- foot (3.6 meter )  eave h e i g h t .  Heat ing,  l i g h t i n g ,  a i r - c o n d i t i o n i n g ,  t o i l e t  f a c i l i t i e s  and a wet p ipe  
s p r i n k l e r  system are inc luded  i n  t h i s  p r o j e c t .  The Space Power B a t t e r y  Shop and t h e  Experimental  P r o j e c t s  
F a c i l i t y  p r e s e n t l y  l o c a t e d  i n  a po r t i on  of Shop Building 4806 are i n  d i r e  need of  a d d i t i o n a l  space t o  e f f e c t i v e l y  
suppor t  program requi rements  a s s o c i a t e d  w i t h  Remotely P i l o t e d  Research Vehicle  ( R P R V )  miss ions .  The suppor t  
shop, p r e s e n t l y  l o c a t e d  i n  Bui ld ing  4806, w i l l  be r e l o c a t e d  t o  t h i s  new bu i ld ing  and t h e  vaca ted  space w i l l  
be used f o r  space power b a t t e r y  shop and experimental  p r o j e c t s  f a c i l i t y  expansion. 

C. Goddard SDace F l i g h t  Ce n t e r  (GSFC) .......................................................... 850.000 

1 .  Cons t ruc t ion  of Addi t ion t o  Spacecraft Opera t ions  F a c i l i t y ,  Bui ld ing  14 .  ................ 130,000 

T h i s  p r o j e c t  a d d s  approximately 1,600 square feet (150 squa re  meters)  t o  t h e  west p o r t i o n  of t h e  
Spacecraft Opera t ions  F a c i l i t y ,  Bui ld ing  14 .  
and w i t h  energy e f f i c i e n t  walls f i n i s h e d  t o  match t h e  e x i s t i n g  bu i ld ing .  The work . a l so  i n c l u d e s  e l e c t r i c a l  
power, l i g h t i n g ,  and a WAC system. The a d d i t i o n  is  needed t o  provide an a l l  weather passage f o r  o p e r a t i n g  
and maintenance personne l ,  and improved s e c u r i t y  from Bui ld ing  1 4  t o  t h e  Network Control  Center  ( N C C ) .  Space 
i s  provided f o r  vending food s e r v i c e  f o r  e s s e n t i a l  personnel  who o p e r a t e  t h e s e  two f a c i l i t i e s  three s h i f t s  a 
day, seven days a week, remote from o t h e r  food s e r v i c e  f a c i l i t i e s .  T h i s  f a c i l i t y  is  neces sa ry  a t  t h i s  time 
due t o  the  o p e r a t i o n s  i n  the  NCC and the  inc rea sed  number of personne l  i n  the  area. 

This  a d d i t i o n  w i l l  be one s t o r y  i n  h e i g h t ,  on a conc re t e  s l a b ,  
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2. Cons t ruc t i on  of Addi t ion t o  V i s i t o r  Center ,  Bui ld ing  88 ................................. 240,000 

These r e sou rces  provide f o r  c o n s t r u c t i o n  of a 7,000- square foo t  (650 squa re  meter) a d d i t i o n  t o  t h e  
V i s i t o r  Center (Bui ld ing  88) .  This  a d d i t i o n  w i l l  be of s tee l  frame c o n s t r u c t i o n ,  i n s u l a t e d ,  and w i l l  match 
t h e  e x i s t i n g  bu i ld ing .  Also inc luded  w i l l  be t h e  neces sa ry  e l e c t r i c a l  power, l i g h t i n g ,  and HVAC systems. This  
p r o j e c t  is r equ i r ed  a t  t h i s  time t o  provide  a d d i t i o n a l  indoor  space t o  p r o t e c t  del icate  d i s p l a y  items and an 
assembly area f o r  b r i e f i n g  l a r g e  groups on N A S A ' s  programs. The p re sen t  e x h i b i t  area is  t o o  small f o r  t h e  
a v a i l a b l e  d i s p l a y s  and f o r  t h e  assembly of  large t o u r  groups.  

240,000 3 .  Cons t ruc t ion  of Access Roads............................................................ 

These r e sou rces  w i l l  provide f o r  c o n s t r u c t i o n  of approximately 11,000 l i n e a r  feet  (3,350 meters )  o f  
access roads  f o r  emergency v e h i c l e s  i n  t h e  O p t i c a l  Tracking Ground Plane Fac i l i t i e s  (2001, Magnetic Test 
F a c i l i t y  (3OO), and Propagat ion Test F a c i l i t y  (500)  a r e a s .  Work w i l l  i n c lude  c l e a r i n g ,  g r ad ing ,  d r a inage ,  and 
c o n s t r u c t i o n  of a 6- inch (15 c e n t i m e t e r )  t h i c k ,  12- foot (3.7 meter) wide roadway of crushed run g r a v e l .  The 
p r o j e c t  was recommended by a f i r e  p r o t e c t i o n  survey which i d e n t i f i e d  t h e  need f o r  a d d i t i o n a l  acces s  f o r  emergency 
v e h i c l e s  t o  these remote f a c i l i t i e s  i n  wooded areas. A s  an example, a major f i r e  a t  t h e  Magnetic Test area 
could r e s u l t  i n  a l o s s  of va luab l e  research equipment valued a t  over  a m i l l i o n  d o l l a r s .  

4. Cons t ruc t ion  of Ductbank................................................................ 240,000 

These r e s o u r c e s  provide f o r  c o n s t r u c t i o n  of approximately 4,000 l i n e a r  feet  ( 1,219 meters) of  underground 
12-way ductbank f o r  s i g n a l  and communication cables. The ductbank w i l l  connect Bui ld ings  3/14 w i t h  Bui ld ings  
6 ,  1 1 ,  and 21 and w i l l  be rou ted  a long  Roads 2 ,  l A ,  and 4 .  T h i s  work a l s o  i nc ludes  t h e  c o n s t r u c t i o n  of  masonry 
manholes. Communication d u c t s  connec t ing  these b u i l d i n g s  were cons t ruc t ed  i n  1968 and are now being f u l l y  
u t i l i z e d .  An a d d i t i o n a l  ductbank is r equ i r ed  t o  connect t h e  Space Telescope Science Opera t ions  Center  (STSOC) 
and o t h e r  r e sea rch  f a c i l i t i e s  i n  Bui ld ing  21 t o  Bui ld ings  3/14. The i nc rea sed  use  of  computers and d a t a  
p roces s ing  equipment i n  these b u i l d i n g s  r e q u i r e s  t h e  i n s t a l l a t i o n  of  a d d i t i o n a l  communications d u c t s  f o r  
e f f e c t i v e  use of research equipment. This  p r o j e c t  is r equ i r ed  a t  t h i s  t ime t o  r e l i e v e  t h e  overburdened 
communications network and t o  provide f o r  t h e  planned growth of equipment i n  these f a c i l i t i e s .  

D. Je t  Prom,& ion  Labora tory  ( J P L )  ............................................................. 950.000 

1 .  Cons t ruc t ion  of Addi t ion t o  Space Sc ience  F a c i l i t y  186 230,000 .................................. 
These r e sou rces  provide f o r  t he  c o n s t r u c t i o n  of a 2,400- square f o o t  (220 squa re  meter) a d d i t i o n  t o  

Bui ld ing  186. The a d d i t i o n  w i l l  be cons t ruc t ed  over  a basement which p r e s e n t l y  houses c lo sed  c i r c u i t  t e l e v i s i o n  
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(CCTV) d i s t r i b u t i o n  and video t e rmina l  rooms. The a r c h i t e c t u r e / s t r u c t u r e  w i l l  be similar t o  t h e  ad j acen t  Space 
Sc i ences  Div is ion  Bui lding and w i l l  i nco rpo ra t e  t h e  basement as i ts  foundat ion and mechanical room. Not 
inc luded  i n  t h i s  p r o j e c t  are s p e c i a l  sound c o n t r o l  t rea tment  or equipment and special l i g h t i n g .  A t  p r e sen t  
n e a r l y  a l l  JPL CCTV programming is accomplished i n  t h e  Von Karman Auditorium, Bui ld ing  186, where the  CCTV 
c o n t r o l  room w i t h  a minimum c a p a b i l i t y  l i g h t  s t u d i o  is loca t ed .  Inadequa te  f o r  c o l o r  t e l e v i s i o n  produc t ion  
and t o o  l i m i t e d  i n  space, t h i s  f a c i l i t y  cannot meet growing t e c h n i c a l  requirements .  

V i r t u a l l y  a l l  major JPL l o c a t i o n s  can r e c e i v e  c o l o r  t e l e v i s i o n  programming f o r  p r o j e c t  o p e r a t i o n s ,  
i n fo rma t iona l  programs, t r a i n i n g  and educa t iona l  programs, major announcements, and emergency i n s t r u c t i o n s .  
The proposed new bu i ld ing  a d d i t i o n  w i l l  be t he  c e n t e r  f o r  a l l  such programming a t  JPL. Major f u t u r e  programs 
which may be supported by t h e  use of t h e  CCTV a d d i t i o n  i nc lude  Mariner Jup i t e r /Sa tu rn /Uranus ,  S h u t t l e  mission 
o p e r a t  i o n s ,  and Voyager. 

2. Cons t ruc t ion  of Addi t ion t o  Technica l  S e r v i c e s  F a c i l i t y  E-83, ETS....................... 240,000 

These r e sou rces  provide f o r  c o n s t r u c t i o n  of a 1,530- square foo t  (142 square  meter) a d d i t i o n  t o  t h e  
Technica l  S e r v i c e s  F a c i l i t y  (TSF) a t  Edwards Test S t a t i o n  (ETS) .  The a d d i t i o n  provides  space f o r  c o n s o l i d a t i o n  
o f  t h e  chemical l a b o r a t o r y  f u n c t i o n ,  i n s t rumen ta t i on  c a l i b r a t i o n  and r e p a i r ,  and t r ansduce r  c a l i b r a t i o n  work 
common t o  the  e n t i r e  ETS s i te .  Cons t ruc t ion  i nc ludes  a conc re t e  slab on grade, conc re t e  block walls, t r u s s  
j o i s t  s teel  roof  framing w i t h  i n s u l a t i o n ,  bu i l t- up  roo f ing ,  a i r - c o n d i t i o n i n g  and e l e c t r i c a l  power. Chemical 
and i n s t rumen ta t i on  f u n c t i o n s  a r e  now i n  t r a i l e r s  and World War I1 s t u c c o  sheds scattered about  t h e  ETS s i t e .  
Completion of t h i s  a d d i t i o n  w i l l  r e s u l t  i n  improved c o n t r o l  o f  these f u n c t i o n s  and is  key t o  demol i t ion  o f  o l d  
maintenance i n t e n s i v e  b u i l d i n g s  a t  Edwards Test St  a t  i on .  

3. Cons t ruc t ion  of Warehouse, ETS.......................................................... 240,000 

These r e sou rces  provide f o r  c o n s t r u c t i o n  of a 4,675- square f o o t  (434 square  meter) l i g h t  s tee l  frame 
s t r u c t u r e .  The s t r u c t u r e  w i l l  be used as a warehouse t o  provide gene ra l  and bonded s t o r a g e  f o r  i n t e r m i t t e n t l y  
used t e s t  and launch g e a r ,  s p a c e f l i g h t  components, and backup assemblies f o r  space t e s t i n g  programs. The 
b u i l d i n g  w i l l  have a conc re t e  f l o o r ,  warehouse l i g h t i n g ,  h e a t i n g ,  v e n t i l a t i n g ,  and f i r e  p r o t e c t i o n .  The walls 
and r o o f s  w i l l  be i n s u l a t e d .  A 15-fOOt (4.6 meter) clear he igh t  under the roof  framing w i l l  a l l ow  f o r  s t a c k i n g  
o f  s t o r a g e  r acks  and t h e  use of material handl ing equipment. The b u i l d i n g  is so s i t e d  t h a t  should a d d i t i o n a l  
space  be r e q u i r e d ,  two more bays a t  1,150 square  feet (107 square  meters) pe r  bay could be added. Consol ida t ion  
of t h i s  equipment i n  an indoor  f a c i l i t y  f o r  p r o t e c t i o n  from t h e  weather w i l l  improve e f f i c i e n c y  of f l i g h t  
tes ts .  This equipment is now s t o r e d  i n  o p e r a t i o n a l  b u i l d i n g s  and on t h e  ground i n  o u t s i d e  uncovered areas 
where it is s u b j e c t  t o  damage and d e t e r i o r a t i o n .  
t h e s e  neces sa ry  warehousing needs.  

There is no o the r  b u i l d i n g  a t  ETS t h a t  can e f f e c t i v e l y  provide 
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4. Cons t ruc t ion  of Addi t ion t o  General  Office F a c i l i t y  l l l . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,000 

These r e sou rces  provide  f o r  an i n c r e a s e  i n  t h e  o f f i c e  space c a p a c i t y  of  t h e  first f l o o r ,  east wing, 
o f  Bui ld ing  111 .  A new no r th  wall f o r  t h i s  bu i ld ing  w i l l  be cons t ruc t ed  about 25 fee t  (7.6 meters) no r th  of 
the  e x i s t i n g  f r o n t  wall, enc lo s ing  an a d d i t i o n a l  2,100 square  feet (195 squa re  meters) f o r  needed o f f i c e  space. 
I n  conjunc t ion  w i t h  t h i s ,  1 ,344 squa re  feet  (125 squa re  meters)  o f  e x i s t i n g  o f f i c e  space w i l l  be remodeled t o  
form a t o t a l  open space of 3,444 squa re  f e e t  (320 square  meters)  s u i t a b l e  f o r  use of t h e  f l e x i b l e  " landscape"  
o f f i c e  system. The new r o o f ,  e x t e r i o r  walls and windows are designed t o  be a r c h i t e c t u r a l l y  compat ible  w i t h  
t h e  p re sen t  bu i ld ing .  A separate a i r- cond i t i on ing  system w i l l  be provided as w e l l  as new c e i l i n g s ,  f l o o r i n g s  
and f i n i s h e s  t o  match t h e  e x i s t i n g  bu i ld ing .  The ma jo r i t y  of  t h e  a v a i l a b l e  " o f f i c e  type"  space  on t h e  first 
f l o o r  of t h e  east wing of Bui ld ing  111  is occupied by t h e  Documentation Sec t ion .  T h i s  s e c t i o n  is composed of 
writers, e d i t o r s ,  artists, p u b l i c a t i o n  and reproduc t ion  s p e c i a l i s t s  who are r e spons ib l e  f o r  t h e  p repa ra t i on  
and produc t ion  of a l l  t h e  l a b o r a t o r y ' s  i n t e r n a l  and e x t e r n a l  s c i e n t i f i c  and t e c h n i c a l  in format ion  p roduc t s ,  
i n c l u d i n g  p roposa l s ,  d i s p l a y s ,  r e p o r t s ,  b rochures ,  e t c .  Coordinat ion and layout  space are c r i t i c a l  f a c t o r s  
i n  meeting schedules .  Lack of adequate  space has n e c e s s i t a t e d  housing t e n  e s s e n t i a l  personne l  i n  a remote 
t r a i l e r  i n s t a l l a t i o n  and some 15 o t h e r  w r i t e r s  and e d i t o r s  i n  Bui ld ing  200 a t  t h e  extreme southern  l i m i t s  of 
the  l a b .  T h i s  f a c i l i t y  a d d i t i o n  w i l l  permit  the  conso l ida t i on  of t h e  va r ious  documentation f u n c t i o n s  and 
promote a more e f f i c e n t  ope ra t i on .  

.................................................................. 80.000 

1 .  Cons t ruc t ion  of Addi t ion t o  Life Systems Labora tory ,  Bui ld ing  7...... ................... 80,000 

These r e sou rces  provide a 1,250- square f o o t  (116 squa re  meter)  a d d i t i o n  t o  t h e  e a s t  s i d e  o f  Bui ld ing  
7. The e x i s t i n g  wall of t h e  l i q u i d  oxygen s t o r a g e  area w i l l  be i nc rea sed  i n  he igh t  by approximate ly  5 feet  
(1 .5  meters). A new south  wall ,  approximately 14 f e e t  (4 .3  meters )  h igh  and 38 f e e t  (12 meters) long ,  w i th  a 
10- foot by 14- foot (3 .0 meter by 4.3 meter )  r o l l- up  door f o r  gas t r a i l e r  a c c e s s ,  w i l l  be added. The new area 
w i l l  then  be covered by ex tending  t h e  roof  of t h e  e x i s t i n g  s t o r a g e  area. Ex i s t i ng  wall openings and g a t e s  
w i l l  be blocked t o  provide f o r  p r o t e c t i o n  from t h e  weather. Also, v e n t i l a t i o n  and e lec t r ica l  s e r v i c e  w i l l  be 
provided.  T h i s  a d d i t i o n a l  space is necessary  f o r  a tes t  bu i ldup  working area. Bui ld ing  7 c u r r e n t l y  c o n t a i n s  
three a l t i t u d e  chambers and one ambient p r e s su re  enc losu re .  With t h e  a d d i t i o n  of  t h e  S h u t t l e  Environmental 
Cont ro l  Life Support System (ECLSS) Test Article and t h e  Orbiter A i r lock  S imu la to r ,  there is i n s u f f i c i e n t  
covered area t o  provide f o r  both s t o r a g e  of test  suppor t  hardware and a p l ace  f o r  un in t e r rup t ed  a c c e s s  t o  l a r g e  
tes t  equipment. 
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.............................................................. 640 .OOO F. Lannlev Research Center  ( L a R C )  

........................................... 1 .  Cons t ruc t ion  of an Addi t ion t o  Bui lding 1209. 235 , 000 

These r e sou rces  provide  f o r  c o n s t r u c t i o n  of a one- story a d d i t i o n  on t h e  n o r t h e a s t  s i d e  of  Bui ld ing  
1209. The a d d i t i o n  w i l l  provide approximately 3,600 square  feet (330 squa re  meters)  pf space and w i l l  i n c lude  
t h e  neces sa ry  hea t ing ,  v e n t i l a t i n g  and a i r  cond i t i on ing  (HVAC) and e l e c t r i c a l  requi rements .  E x t e r i o r  f i n i s h  
materials w i l l  match t h e  e x i s t i n g  f a c e  b r i c k  and window des ign .  
fo r  a word process ing  system, t h e  Research F a c i l i t i e s  Engineer ing D iv i s ion  (RFED) Microprocessor  Labora tory ,  
c e n t r a l  engineer ing  f i l e s ,  and engineer ing  p r o j e c t  o f f i c e s .  The word process ing  system is  p r e s e n t l y  l o c a t e d  
i n  t ra i lers .  The RFED Microprocessor Laboratory and c e n t r a l  f i l es  have expanded beyond t h e  space a v a i l a b l e .  
I n  a d d i t i o n ,  small p r o j e c t  o f f i c e s  are needed fo r  personnel  who are t empora r i l y  housed i n  t h i s  b u i l d i n g  f o r  
va r ious  short- term p r o j e c t s .  

T h i s  p r o j e c t  is neces sa ry  t o  provide space 

............................................... 2. Cons t ruc t ion  of Addi t ion t o  Bui lding 1205 170 , 000 

These r e sou rces  provide f o r  c o n s t r u c t i o n  of a new 800-square f o o t  (75 square  meter) a d d i t i o n  on t h e  
east s i d e  of Bui lding 1205. The enclosed b r i c k  s t r u c t u r e  w i l l  house a new 115,000-pound (52,200 k i logram)  
f a t i g u e  t e s t i n g  machine. Three hyd rau l i c  pumps p r e s e n t l y  l o c a t e d  i n  Bui ld ing  1205 and a new 35- gallon pe r  
minute (2.2 l i te rs /per  second) hyd rau l i c  pump w i l l  a l s o  be i n s t a l l e d  i n  t h i s  a d d i t i o n .  The small s i z e  of  t h e  
e x i s t i n g  pump room makes it d i f f i c u l t  t o  s e r v i c e  t h e  pumps. 
u n i t  and f a t i g u e  t e s t i n g  machine. T h i s  f a c i l i t y  w i l l  be used by t h e  S t r u c t u r a l  I n t e g r i t y  Branch t o  tes t  t h e  
f a t i g u e  l i f e  and s t r e n g t h  of composite materials. 

F u r t h e r ,  space does no t  e x i s t  f o r  t h e  new pump 

..................................... 3. Cons t ruc t ion  of Po in t i ng  Cont ro l  Lab,  Bui ld ing  1232 235 , 000 

These r e sou rces  provide f o r  c o n s t r u c t i o n  of approximately 2,700 squa re  f e e t  (250 squa re  meters) of  
space i n  the high bay a r e a  of Bui ld ing  1232. Cons t ruc t ion  w i l l  i n c lude  t h e  a d d i t i o n  of  a tes t  chamber f o r  
s a f e l y  t e s t i n g  high speed r o t a t i o n a l  equipment and t h e  i n s t a l l a t i o n  of  an enclosed v i b r a t i o n  f r e e  tes t  bed. 
The v i b r a t i o n  free test  bed w i l l  be f o r  v e r i f i c a t i o n  t e s t i n g  of  t h e  Annular Suspension and Po in t i ng  System 
(ASPS) and p r e f l i g h t  ground t e s t i n g  of t he  system w i t h  its a t t ached  payload. Mission models f o r  t h e  1980-1990 
time frame i n d i c a t e  t h a t  a s i g n i f i c a n t  number of shu t t l e- borne  experiments  w i l l  r e q u i r e  payload a u x i l i a r y  
p o i n t i n g  systems t o  s a t i s f y  mission requi rements .  These po in t i ng  systems are used t o  a c c u r a t e l y  a l i g n  experiments  
us ing  o b j e c t s  i n  space as a r e f e r e n c e .  A po in t i ng  c o n t r o l  l a b o r a t o r y  is r equ i r ed  t o  develop t h e  advanced 
technology  a s s o c i a t e d  w i t h  these dev ice s .  
o p e r a t i o n  p r i o r  t o  commitment f o r  f l i g h t  o p e r a t i o n s .  

I n  a d d i t i o n ,  it w i l l  permit  f u n c t i o n a l  v e r i f i c a t i o n  of  system 
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G.  Na t iona l  SDace Technoloav Laborato r i es  (NSTL) ............................................... 435.000 

1 .  Cons t ruc t ion  of Addi t ion t o  Cen t r a l  Heat ing P l a n t ,  Bui ld ing  3204 ........................ 200,000 

These r e sou rces  w i l l  p rov ide  f o r  a 3,600- square f o o t  (330 squa re  meter) a d d i t i o n  t o  Bui ld ing  3204 and 
1,790 squa re  yards  (1 ,500  squa re  meters) of paving f o r  parking space ,  access road ,  and driveway t o  c o n s o l i d a t e  
o p e r a t i o n  and maintenance personnel  and equipment f o r  t h e  u t i l i t y  c o n t r o l  system, h igh  tempera ture  ho t  water 
system, and h e a t i n g ,  v e n t i l a t i n g ,  and a i r- c o n d i t i o n i n g  ( H V A C )  system. T h i s  a d d i t i o n  c o n s i s t s  o f  a conc re t e  
slab- on-grade ex t ens ion  of t h e  e x i s t i n g  bu i ld ing  walls and r o o f ,  and i n s t a l l a t i o n  of p a r t i t i o n s  and u t i l i t i e s  
t o  provide  o f f i c e  areas and shop/s torage  space. The parking area w i l l  be a s p h a l t  over  compacted she l l  base. 
T h i s  a d d i t i o n  is neces sa ry  t o  provide f o r  a more e f f e c t i v e  and e f f i c i e n t  HVAC ope ra t i on .  Over t h e  p a s t  few 
years, t h e  NSTL popula t ion  and u t i l i z a t i o n  of f a c i l i t i e s  have i n c r e a s e d ,  r e s u l t i n g  i n  an i n c r e a s e  i n  t h e  number 
o f  s e r v i c e  calls rece ived  d a i l y .  I n  o rde r  t o  accomplish t he  maintenance ope ra t i ons  w i th in  reduced i n s t i t u t i o n a l  
funding ,  a m r e  e f f e c t i v e  management c o n t r o l  of maintenance r e sou rces  is r equ i r ed .  The o p e r a t i o n s  personne l ,  
t o o l s ,  work/shop and s t o r a g e  areas are c u r r e n t l y  s epa ra t ed  i n t o  two b u i l d i n g s ,  one mile apar t .  T h i s  
c e n t r a l i z a t i o n  w i l l  a l low maximum c r o s s  u t i l i z a t i o n  of personnel  and equipment as well as bet ter  o p e r a t i o n a l  
response  t o  t r o u b l e  cal ls .  

2. Cons t ruc t ion  of Addi t ion t o  Data Engineer ing Bui ld ing  l l l o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  235,000 

These r e sou rces  w i l l  provide f o r  an a d d i t i o n  of 4,300 squa re  feet (400 square  meters) t o  Bui ld ing  1110. 
The c o n s t r u c t i o n  w i l l  inc lude  a s l a b  on grade ;  r e i n f o r c e d  conc re t e  e x t e r i o r  pane l s ,  demountable i n t e r i o r  walls 
o f  metal s t u d s ,  and v i n y l  covered plaster board; v i n y l  t i l e  f l o o r ;  h e a t i n g ,  v e n t i l a t i o n ,  and a i r- cond i t i on ing ;  
and e l e c t r i c a l  u t i l i t i e s .  The NSTL Technical  Support  C o n t r a c t o r ' s  computer o p e r a t i o n ,  photographic  s e r v i c e s ,  
and r ep roduc t ion  s e r v i c e s  a r e  c u r r e n t l y  o p e r a t i n g  i n  crowded areas. The computer ope ra t i on  programmer o f f i c e s  
are i n  two t r a i l e r s  w i t h  a t o t a l  of 2 ,000  squa re  f e e t  (190 squa re  meters). These t ra i lers  are over  15 years 
o l d  and thus  i n c r e a s i n g l y  d i f f i c u l t  t o  main ta in .  The roof  l e a k s  on t o  equipment dur ing  f r equen t  r a i n s ,  and 
the  environmental  c o n d i t i o n s  are not  s a t i s f a c t o r y .  The reproduc t ion  s e r v i c e s  p r e s e n t l y  occupy 1,720 squa re  
feet  (160 squa re  meters) of space i n  Bui lding 1105. A r e c e n t  s a f e t y  survey  determined t h a t  t h e  area i s  not  
adequate  t o  accommodate t he  e x i s t i n g  equipment because of dangerously narrow aisles.  The photographic  s e r v i c e s  
c u r r e n t l y  u t i l i z e  540 square f e e t  (50 squa re  meters)  of a hallway f o r  work area. T h i s  a d d i t i o n  w i l l  p rov ide  
f o r  t he  r e l o c a t i o n  of t h e  computer programmers from t ra i l e r s  and t h e  r e l o c a t i o n  of r ep roduc t ion  s e r v i c e s  from 
t h e  crowded, unsa fe ,  and scattered areas. The space vacated i n  Bui ld ing  1105 w i l l  be used by t h e  photography 
s e c t i o n  t o  c l e a r  t he  hallway of equipment and r e s o l v e  t h e  overcrowded c o n d i t i o n s .  T h i s  p r o j e c t  w i l l  c o r r e c t  
e x i s t i n g  s a f e t y  concerns ,  a l l ow  t h e  d i s p o s a l  of two temporary t r a i l e r  u n i t s ,  and provide improved o p e r a t i o n a l  
s u p p o r t ,  e s p e c i a l l y  of t h e  Earth  Resources and Space S h u t t l e  Programs whibh are t h e  primary u s e r s  o f  t h e  
photographic  and reproduc t ion  s e r v i c e s .  

CF 12-8 



H. Wal lom F l i a h t  Center  (WFC) ................................................................. 205.000 

1 .  Cons t ruc t ion  of Aircraft Support  Bui lding ............................................... 125,000 

Th i s  p r o j e c t  p rovides  a 3,200- square f o o t  (297-square meter) i n s u l a t e d  pre- engineered s tee l  bu i ld ing .  
Cons t ruc t i on  work w i l l  i nc lude  t h e  i n s t a l l a t i o n  of a hea t i ng  system, e l e c t r i c a l  power, and l i g h t s .  Also 
inc luded  is t h e  demol i t ion  of  Bui ld ing  D-49, a 28-year o ld  masonry block bu i ld ing  which has  d e t e r i o r a t e d ,  shows 
evidence of s t r u c t u r a l  f a i l u r e  of t h e  foundat ion and walls and would r e q u i r e  ex t ens ive  r e h a b i l i t a t i o n .  The 
new bu i ld ing  w i l l  be l oca t ed  near  a i rcraf t  hangar D-1.  It w i l l  be used f o r  t h e  s t o r a g e  of  a i r c r a f t  p a r t s  used 
i n  suppor t  of r e sea rch  a i r c r a f t  o p e r a t i o n s  and w i l l  provide space f o r  t h e  a i rcraf t  hangar boos te r  f i r e  water 
pump. 

2. Cons t ruc t ion  of Addi t ion t o  Equipment S torage  Bui ld ing  (N-222) .......................... 80,000 

T h i s  p r o j e c t  p rovides  an a d d i t i o n  of approximately 1,200 squa re  f e e t  (110 square  meters) on t h e  west 
s i d e  of t h e  Equipment S torage  Bui ld ing  (N-222). The work w i l l  i n c lude  fou r  ro l l- up  door s ,  e lec t r ica l  power, 
l i g h t s ,  and a hea t ing  system. A n  open s t o r a g e  a d d i t i o n  of 1 ,200 squa re  f e e t  (110 squa re  meters )  on t h e  east 
s i d e  of t h e  bu i ld ing  w i l l  a l s o  be provided. The e x i s t i n g  bu i ld ing  w i l l  be re roofed  and w i l l  have a r o l l - u p  
door i n s t a l l e d .  These a d d i t i o n s  a r e  r equ i r ed  t o  provide s u i t a b l e  s t o r a g e  f o r  l a r g e  r e s e a r c h  equipment. The 
r o l l - u p  door is necessary  t o  improve mechanical equipment o p e r a t i o n s  i n  t h e  e x i s t i n g  bu i ld ing .  Reroofing i s  
r e q u i r e d  due t o  t h e  d e t e r i o r a t i o n  of t h i s  21 yea r  o ld  bu i ld ing .  

I .  Various Loca t io  ns........................................................................... 195,000 

1 .  Cons t ruc t i on  of Addi t ion t o  Opera t ions  Bui lding DSS-43 ................................... 195,000 

These r e sou rces  provide f o r  t h e  c o n s t r u c t i o n  a t  Deep Space S ta t ion-43  (DSS-43) i n  Canberra ,  A u s t r a l i a ,  
o f  a 400-square foo t  (37 squa re  meter) a d d i t i o n  t o  t h e  Opera t ions  Bui ld ing  42/43 t o  house s t a t i o n  frequency 
and t iming  equipment i n  a c o n t r o l l e d ,  h i g h l y  r e l i a b l e  environment.  The bu i ld ing  a d d i t i o n s  w i l l  i n c lude  a 
computer room, HVAC equipment with  e l e c t r o n i c  c o n t r o l s ,  a f i r e  p r o t e c t i o n  system, and an a i r  l o c k  t o  i s o l a t e  
t h e  t iming  room from t h e  main o p e r a t i o n s  bu i ld ing .  The deep space network master frequency s t anda rd  a t  each 
s t a t i o n  c o n s i s t s  of va r ious  cesium or hydrogen masers which r e q u i r e  extremely precise c o n t r o l  o f  t empera ture ,  
a i r  c u r r e n t s ,  a i r  c l e a n l i n e s s ,  magnetic environment,  and v i b r a t i o n .  The p re sen t  hydrogen maser is housed i n  
a basement reproduc t ion  room a t  DSS-43. This  room was designed with s t anda rd  HVAC equipment and e lec t r ica l  
power which is uns t ab l e  and u n r e l i a b l e  f o r  proper performance of  t h e  s t a t i o n ' s  master frequency s t anda rd .  
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TOTAL. .......................................................................................... 4.000.000 

FUTURE C o F  ESTIMATED FUNDING REQUIRED TO COMPLETE T H I S  PROJECT: 

It is estimated tha t  between $3 m i l l i o n  and $5 m i l l i o n  per  year  w i l l  be r equ i red  for t h e  c o n t i n u a t i o n  of 
t h i s  e s s e n t i a l  minor c o n s t r u c t i o n  work. 
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NA'I'lONAL AERONAUTICS AND SPACE ADMlNISTRATlON 

CONSTRUCTlON OF FACILITIES 

FISCAL YEAR 1981 ESTIMATES 

SUMMARY 

J J T Y  PLANNING AN D DESIGN- 

Master Planning ........................................................... 
S u s t a i n i n g  Engineer ing Support  ............................................ 
Pre l imina ry  Engineer ing Reports  and Related S p e c i a l  Engineer ing Support ... 
F i n a l  Design .............................................................. 

Other  Re-: 

Spacelab/Payloads F a c i l i t y  Planning and Design ............................ 
Energy Reduction Analysis  and Support . . .  .................................. 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Amount me No. 

8.400 .OOO 

CF 13-2 300,000 

1,500,000 CF 13-2 

2,450,000 CF 13-5 

4,150,000 CF 13-6 

1.600 .OOO 

650,000 

950,000 

lO.OOO,OOQ 
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CijNST R U  CT 10N OF FACILlT I E S  

FISCAL YEAR 1981 ESTIMATES 

a c i l i t v  Pl-n and Design . .  PROJECT TLTLE; : 

FY 1981 CoF ESTIMATE: $10.000 .ooo 

FY 1979: $10,650,000 FY 1980: $14,000,000 

The funds  reques ted  i n  t h i s  estimate are r equ i r ed  t o  provide f o r  t h e  fo l lowing  advance planning and des ign  
a c t i v i t i e s  r e l a t e d  t o  f a c i l i t i e s  a c t i v i t i e s  and p r o j e c t s .  

a .  The accomplishment of neces sa ry  development and master planning f o r  f i e l d  i n s t a l l a t i o n s  and,  where no t  
o the rwi se  provided f o r ,  t h e  p rov i s ion  of cont inu ing  engineer ing  suppor t  and special engineer ing  management and 
o t h e r  s e r v i c e s .  

b. The p repa ra t i on  of p r e l imina ry  engineer ing  r e p o r t s ,  c o s t  estimates, and des ign  and c o n s t r u c t i o n  
s chedu le s .  

c.  The p r e p a r a t i o n  of f i n a l  c o n s t r u c t i o n  p l ans ,  s p e c i f i c a t i o n s ,  and a s s o c i a t e d  c o s t  estimates and schedules  
t h a t  are r equ i r ed  t o  implement c o n s t r u c t i o n  p r o j e c t s .  

d. The accomplishment of f a c i l i t i e s  s i t i n g  and o t h e r  i n v e s t i g a t i o n s ,  s t u d i e s  and r e p o r t s .  

Regular requi rements  encompass t h e  basic purposes  o u t l i n e d  above. The "Other Requirements , I 1  while  a l s o  i n  
suppor t  of these purposes ,  cover those  s p e c i a l  needs r e l a t e d  t o  large, complex p r o j e c t s  o r  s p e c i f i c  programs 
cons idered  t o  r e p r e s e n t  high p o t e n t i a l  f u t u r e  c o n s t r u c t i o n  requi rements  and f o r  which e a r l y  d e f i n i t i o n  is 
e s s e n t i a l .  The l a r g e  p r o j e c t s  r e q u i r e  more planning and longer  lead time than is normally  involved.  Much of  
t h i s  planning must be completed p r i o r  t o  i n c l u s i o n  of the  p r o j e c t  i n  a budget r e q u e s t .  
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1. REGULAR REQUIR EMENTS 8.400.000 ........................................................................ 
A. Master P l W  ......................................................................... 300.000 

P r o v i d e s  f o r  t he  upda t ing  and further development o f  e x i s t i n g  master p lans  f o r  t h e  f i e l d  i n s t a l l a t i o n s ,  
i n c l u d i n g  f a c i l i t y  s t u d i e s  and s i t e  i n v e s t i g a t i o n s .  Documentation w i l l  d e f i n e  f a c i l i t y  parameters  w i t h i n  which 
subsequent  eng ineer ing  e f f o r t s  w i l l  be based f o r  f u t u r e  development. P rov ides  f o r  t h e  documentation o f  e x i s t i n g  
p l a n s  where a c t i o n s  o r  d e v i a t i o n s  from prev ious  p l a n s  have no t  been recorded f o r  t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

Master p lans  at  the  v a r i o u s  f i e l d  i n s t a l l a t i o n s  are g e n e r a l l y  updated a t  c y c l i c  3-year i n t e r v a l s .  
Approximately one- th i rd  of t h e  f i e l d  i n s t a l l a t i o n s  are involved i n  any one f i sca l  y e a r ,  keeping t h e  l e v e l  o f  
e f f o r t  r e l a t i v e l y  modest and c o n s t a n t .  These p lans  provide  f o r  t h e  o r d e r l y  c o n s i d e r a t i o n  o f  t h e  a l l o c a t i o n ,  
proper  ar rangement ,  and e f f i c i e n t  c o r r e l a t i o n  o f  l and  areas and s t r u c t u r e s  t o  s e r v e  the  purpose o f  t h e  v a r i o u s  
i n s t a l l a t i o n s .  Represen ta t ive  master planning a c t i v i t y  c a n d i d a t e s  f o r  FY 1981 are: 

( 1  Goddard Space F l i g h t  Center  

A major update t o  i n c o r p o r a t e  l and  use i n t e r f a c e s  w i t h  la tes t  A g r i c u l t u r a l  Research Center  p lann ing ,  
proposed c o n s o l i d a t i o n  of tes t  s i t e s ,  and f u t u r e  c o n s t r u c t i o n  p l a n s .  

( 2 )  Wallops F l i g h t  Center 

A major update  of i n v e n t o r y  base and l a n d / f a c i l i t y  u t i l i z a t i o n  p l a n s  and r e h a b i l i t a t i o n  program 
planning.  

( 3 )  Dryden F l i g h t  Research Center 

An update t o  invo lve  f a c i l i t y  u t i l i z a t i o n  planning f o r  t h e  Dryden f a c i l i t i e s  d u r i n g  the  e a r l y  
o p e r a t i o n a l  pe r iod  of the  S h u t t l e ,  as well as upda t ing  t h e  i n v e n t o r y  data base. 

. .  B. SUSt- En-ina SUDDOrt .......................................................... 1.500.000 

P r o v i s i o n s  f o r  f a c i l i t y  s t u d i e s  and s p e c i f i c  eng ineer ing  suppor t  con t inue  i n  importance as evidenced 
i n  r e c e n t  y e a r s ,  and must be g iven high p r i o r i t y  throughout  FY 1981. These e f f o r t s  are impor tan t  due t o  t h e  
u n p r e d i c t a b l e  cost s i t u a t i o n  which c u r r e n t l y  e x i s t s  and may c o n t i n u e ;  c o s t  t r e n d s  i n  c o n s t r u c t i o n  materials 
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and f u e l s ;  t h e  cont inu ing  importance of energy conserva t ion  and e f f i c i e n c y ;  and t h e  o p e r a t i o n  and maintenance 
c o s t  f o r  the p h y s i c a l  p l a n t .  T h i s  i nc ludes  p rov i s ions  f o r  main ta in ing  a c u r r e n t  eng inee r ing  data base and 
updated c o n s t r u c t i o n  s p e c i f i c a t i o n s  f o r  u t i l i z a t i o n  by t h e  va r ious  f i e l d  i n s t a l l a t i o n s .  

The fo l lowing  items are inc luded  in the FY 1981 requi rements :  

( 1 )  Bui ld ing  Research Advisory Board Support 

Covers annual  suppor t  t o  t he  Federal Cons t ruc t ion  Counc i l ' s  (FCC)  o p e r a t i o n s  and provides  f o r  
special s t u d i e s  t h a t  t h e  Council  w i l l  perform throughout FY 1981 t o  h e l p  advance t h e  s c i e n c e  and technology 
of  Federal Government bu i ld ing  and c o n s t r u c t i o n .  The FCC is a committee of t h e  Bui ld ing  Research Advisory 
Board, Nat iona l  Academy of Sc i ences ,  and i ts  a c t i v i t i e s  are supported by s e v e r a l  Federal Agencies i nc lud ing  
NASA. 

( 2 )  Utilities S e r v i c e d R a t e s  Analysis  

Provides  f o r  cont inuous s e r v i c e s  i n  suppor t  of u t i l i t i e s  procurement and u t i l i t y  systems.  T h i s  
i n c l u d e s  t e c h n i c a l  counse l ing ,  s u r v e i l l a n c e ,  and recommendations w i t h  regard  t o  u t i l i t y  rates, c o n t r a c t  
n e g o t i a t i o n s ,  and systems o p e r a t i o n s  and c o n t r o l .  These s e r v i c e s  are an annual  requirement  and cont inue  t o  
be impor t an t ,  w i t h  con t inu ing  increases i n  energy c o s t s .  

During t he  las t  f i s c a l  y e a r ,  these r e sou rces  have enabled t h e  Agencyto ach ieve  fa i r  and reasonable  
rates in s e v e r a l  major u t i l i t y  c o n t r a c t  n e g o t i a t i o n s .  Valuable t e c h n i c a l  a s s i s t a n c e  from t h e  e x p e r t i s e  t h a t  
these r e sou rces  provided,  a t  Ames Research Center ( A R C )  and Langley Research Center ( L a R C ) ,  r e s u l t e d  i n  
minimizing the  impact of s h a r p l y  higher  u t i l i t y  rates. 

It is a n t i c i p a t e d  that  one o r  two major u t i l i t y  c o n t r a c t s  pe r  year  w i l l  r e q u i r e  such expe r t  
t e c h n i c a l  i npu t  as u t i l i t y  c o n t r a c t  renewals  move through a normal c y c l e  throughout t h e  Agency. During FY 
1981, we expect  c o n t r a c t  n e g o t i a t i o n s  t o  occur  a t  L e w i s  Research Center  (LeRC)  and Michoud Assembly F a c i l i t y  
(MAF). The p o t e n t i a l  i n c r e a s e  i n  n a t u r a l  gas  c o s t s  may r e s u l t  i n  t h e  requirement  f o r  a d d i t i o n a l  c o n t r a c t  
n e g o t i a t i o n s .  

These r e sou rces  w i l l  provide f o r  an updat ing of our system f o r  f o r e c a s t i n g  u t i l i t y  c o s t s  and 
rates,  so t h a t  better and more re l iab le  u t i l i t y  budget requi rements  can be e s t ab l i shed .  The accuracy  and 
c r e d i b i l i t y  of these f o r e c a s t s  impact t he  Agency's planning of o t h e r  r e sou rces .  
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S i g n i f i c a n t  use of these s e r v i c e s  is t h e  t e c h n i c a l  maintenance of NASA's u t i l i t y  c o n t r o l  and 
management sys t em which r e q u i r e s  c l o s e  coo rd ina t i on  and t e c h n i c a l  i npu t  i n  o rde r  t o  i n s u r e  proper  use and 
f u n c t i o n  of t h e  Agency's investment  i n  u t i l i t y  c o n t r o l  and management systems. 

These and o t h e r  similar u t i l i t y  sys tem s e r v i c e s  are provided f o r  by t h e s e  r e s o u r c e s  i n  o r d e r  t o  
p r o p e r l y  manage t h i s  f u n c t i o n .  

( 3 )  Design S p e c i f i c a t i o n s  Update and Support 

Provides  f o r  t h e  con t inua t ion  of engineer ing  s e r v i c e s  t o  update and r e f i n e  the  Agency-wide 
c o n s t r u c t i o n  s p e c i f i c a t i o n  system. This  system combines a c a t a l o g  of preapproved s t anda rd  c o n s t r u c t i o n  
s p e c i f i c a t i o n s ,  and a c o s t  e f f e c t i v e  program f o r  s e l e c t i v e  r e t r i e v a l  and p r i n t o u t  of b id  s p e c i f i c a t i o n s .  These 
s t anda rd  s p e c i f i c a t i o n s  are used by a r ch i t ec t- eng inee r  firms t o  produce b i d  documentation which is uniform 
throughout  the  Agency and e a s i l y  updated. 

( 4 )  F a c i l i t y  Operat ion and Maintenance Analysis  

Provides  f o r  cont inued engineer ing  suppor t  f o r  implementing improvements a t  NASA f i e l d  
i n s t a l l a t i o n s  r e l a t i v e  t o  manpower u t i l i z a t i o n ,  work c o n t r o l  sys tems ,  p r even t ive  maintenance,  f a c i l i t i e s  
management and r e p o r t i n g  systems. 
i n  p r o d u c t i v i t y  are p o s s i b l e  by us ing  ear l ier ,  re l iab le  measurement methods. Included i n  t h i s  a c t i v i t y  are 
f i e l d  surveys t o  be conducted on a p r i o r i t y  basis a t  s e l e c t e d  NASA f i e l d  i n s t a l l a t i o n s  t o  e v a l u a t e  t he  
e f f e c t i v e n e s s  of the o p e r a t i o n s  and maintenance management systems.  

Improvements w i l l  a l s o  involve  t echn iques  t o  i d e n t i f y  where and how i n c r e a s e s  

( 5 )  Value Engineer ing Cost V a l i d a t i o n s  and Analyses 

Provides  f o r  engineer ing  s e r v i c e s  t o  improve c o s t - e f f e c t i v e n e s s  of f a c i l i t y  p r o j e c t s  by s u b j e c t i n g  
p r o j e c t  design c r i t e r i a ,  s p e c i f i c a t i o n s  and working drawings f o r  s p e c i f i c  material components and sys tems  t o  
a d e t a i l e d  independent review by engineer ing  s p e c i a l i s t s  i n  t h e  p a r t i c u l a r  area of involvement.  Also provides  
s e r v i c e s  necessary  t o  a c c u r a t e l y  p r e d i c t  and v a l i d a t e  f a c i l i t y  c o s t s  which w i l l  a i d  i n  r e sou rces  planning f o r  
t h e  va r ious  f i e l d  i n s t a l l a t i o n s .  

(6) F a c i l i t i e s  U t i l i z a t i o n  Analyses 

Provides  f o r  t he  ana lyse s  of Agency-wide f a c i l i t i e s  u t i l i z a t i o n  data cover ing :  ( 1  ) o f f i c e  and 
o t h e r  t ypes  of bu i ld ing  space ;  (2 )  des igna ted  major t e c h n i c a l  f a c i l i t i e s ;  and ( 3 )  s p e c i a l  s t u d i e s  comparing 
the  u t i l i z a t i o n  of t e c h n i c a l  f a c i l i t i e s  which are similar i n  type  o r  c a p a b i l i t y ,  such as wind t u n n e l s .  Such 
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a n a l y s e s  provide  f o r  the  review of data assembled i n  v a r i o u s  fo rmats ,  t h e r e b y  p e r m i t t i n g :  ( 1 )  i n s i g h t s  i n t o  
and development of better methods o f  i d e n t i f y i n g  u n d e r u t i l i z e d  f a c i l i t i e s ;  ( 2 )  improved t echn iques  o f  q u a n t i f y i n g  
l e v e l  of  f a c i l i t i e s  use ;  a n d ,  ( 3 )  a c t i o n s  f o r  improved f a c i l i t i e s  u t i l i z a t i o n .  Work p rov ides  f o r  review o f  
each i n s t a l l a t i o n ' s  i n v e n t o r y  data base i n  suppor t  of  t h e  f a c i l i t i e s  u t i l i z a t i o n  program. Surveys are n e c e s s a r y  
t o  v a l i d a t e  t he  r e p o r t e d  data i n  r e l a t i o n  t o  a specif ic  problem o r  need,  and t o  assist i n  p rov id ing  a credible  
founda t ion  f o r  p lans  t o  improve the  u t i l i z a t i o n  o f  f a c i l i t i e s .  

( 7 )  Engineer ing Handbook Update 

Prov ides  guidance t o  f i e l d  i n s t a l l a t i o n s  on a s t a n d a r d i z e d  approach t o  f a c i l i t i e s  eng ineer ing .  
The handbook is used as a source  of basic p o l i c y  and cr i ter ia  f o r  in-house eng ineer ing  and work performed by 
a r c h i t e c t- e n g i n e e r  firms. N e w  c r i t e r i a  is c o n t i n u a l l y  being developed and/or r e v i s e d .  The Handbook must be 
modified on a p r o g r e s s i v e  basis. 

( 8 )  Environmental  S t u d i e s  

Prov ides  f o r  t he  i d e n t i f i c a t i o n  o f  p o t e n t i a l  environmental  problems o r  t h e  qu ick  r e s o l u t i o n  o f  
any related c o n t r o v e r s i e s  a t  the  NASA f i e l d  i n s t a l l a t i o n s .  These c o n d i t i o n s  may be brought about by: 

- New F e d e r a l ,  s t a t e  and l o c a l  environmental  r e g u l a t i o n s ,  emission s t a n d a r d s  and environmental  
management p lanning programs t h a t  must be cons ide red  a t  v a r i o u s  i n s t a l l a t i o n s ;  

- Changes r e s u l t i n g  from new o r  expanded program a c t i v i t i e s ,  new f a c i l i t i e s ,  o r  major s i t e  
expansions  a t  NASA i n s t a l l a t i o n s ;  and ,  

- Changes t h a t  take place i n  t h e  e x t e r n a l  environmental  c o n d i t i o n s  a t  NASA i n s t a l l a t i o n s .  

E a r l y  i d e n t i f i c a t i o n  of p o t e n t i a l  environmental  problems and quick r e s o l u t i o n  o f  these and related 
c o n t r o v e r s i e s  at  t h e  i n s t a l l a t i o n s  are impor tan t .  P r o j e c t  managers and f a c i l i t y  p l a n n e r s  r e q u i r e  up- to- date,  
a c c u r a t e  in fo rmat ion  t o  comply w i t h  legal and r e g u l a t o r y  requ i rements .  

C .  Pre-arv EnRineer i n n  R e D O r t S  and Related SDec i a l  Engineer ing  S u D o r t  ................. 
( 1 )  P re l iminary  Engineer ing Repor ts  (PER 'S )  ............................................ (1 ,700 ,000)  

2.450.000 

P r e p a r a t i o n  o f  PER'S, i n v e s t i g a t i o n s ,  and p r o j e c t  s t u d i e s  related t o  proposed f a c i l i t y  p r o j e c t s  
These r e p o r t s  i n  t he  FY 1983 and FY 1584 Cons t ruc t ion  of F a c i l i t i e s  programs are provided f o r  by t h i s  estimate. 
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are r e q u i r e d  t o  permit  t h e  e a r l y  and t i m e l y  development of t h e  most s u i t a b l e  p r o j e c t  t o  meet t h e  s t a t e d  
f u n c t i o n a l  need. Reports provide  b a s i c  d a t a ,  c o s t  estimates and schedu les  r e l a t i n g  t o  f u t u r e  budgetary  
p roposa l s .  
i n  llOther Requirements" (Paragraph 2 )  f o r  Spacelab/Payload.  
f o r  an es t imated  $20-25 m i l l i o n  of c o n s t r u c t i o n .  
$34-40 m i l l i o n .  

This  r e q u e s t  p rov ides  fc?r PER work a s s o c i a t e d  wi th  proposed c o n s t r u c t i o n  except  as provided f o r  
I n  t h e  FY 1983 program, updated PER'S  are r e q u i r e d  

PER'S are r e q u i r e d  f o r  new p r o j e c t s  e s t ima ted  a t  approximately  
The es t imated  c o s t  f o r  t h e  FY 1983 PER e f f o r t  is $1,700,000. 

An a d d i t i o n a l  $750,000 h a s  been included i n  t h i s  l i n e  f o r  t h e  completion o f  new PER'S  f o r  
approximately  $35-40 m i l l i o n  of c o n s t r u c t i o n  p r o j e c t s  which w i l l  be h igh  p r i o r i t y  c a n d i d a t e s  f o r  i n c l u s i o n  i n  
t h e  FY 1984 Cons t ruc t ion  of F a c i l i t i e s  program. The a c t i v i t y  a s s o c i a t e d  wi th  FY 1984 w i l l  be conf ined t o  t h e  
most urgent  and c l e a r- c u t  p r i o r i t y  c a n d i d a t e s ,  and w i l l  be under taken on a l i m i t e d  b a s i s  i n  an  a t t empt  t o  
o b t a i n  earlier and b e t t e r  d e f i n i t i o n  of programs. It is f e l t  t h a t  t h i s  w i l l  permit  b e t t e r  budget estimates, 
ear l ie r  des ign  completion and,  t h e r e b y ,  r e s u l t  i n  b e t t e r  and less c o s t l y  p r o j e c t s .  S u b j e c t  t o  v a l i d a t i o n  o f  
t h e  success  of t h i s  endeavor ,  w e  p lan  t o  i n c r e a s e  t h e  l e v e l  of  e a r l y  d e t a i l e d  review of  such c a n d i d a t e  p r o j e c t s  
i n  f u t u r e  yea rs .  Th i s  a c t i v i t y  is made e s s e n t i a l  by t h e  e x t e n s i v e  l e a d  time now a s s o c i a t e d  wi th  PER work and 
t h e  more l i m i t e d  Center c a p a b i l i t i e s  t o  manage such work on t h e  compressed schedule  we have adhered t o  i n  t h e  
p a s t .  This  e a r l y  i n i t i a t i o n  of PER e f f o r t  was first provided f o r  i n  t h e  FY 1980 Budget. It is  expected t h a t  
t h r e e  t o  f o u r  y e a r s  exper ience  w i l l  be needed t o  f u l l y  assess i ts  e f f e c t i v e n e s s .  

............................................... ( 2 )  Rela ted S p e c i a l  Engineer ing Support  (750,000) 

I n v e s t i g a t i o n s  and p r o j e c t  s t u d i e s  r e l a t e d  t o  proposed f a c i l i t y  p r o j e c t s  t o  be inc luded  i n  t h e  
subsequent Cons t ruc t ion  of F a c i l i t i e s  programs are provided f o r  by t h i s  e s t i m a t e .  Such s t u d i e s  have taken on 
an  inc reased  importance i n  r e c e n t  y e a r s  and involve  documentation and v a l i d a t i o n  o f  "as b u i l t "  c o n d i t i o n s ,  
su rvey / s tudy  of p r e s e n t  c o n d i t i o n  of such items as r o o f i n g  and c o o l i n g  towers ,  u t i l i t y  p l a n t  c o n d i t i o n  and 
o p e r a t i o n a l  modes, a n a l y s i s  and suppor t  of  environmental  impact a ssessments  and s t a t e m e n t s  and o t h e r  l i k e  
s t u d i e s .  These s t u d i e s  are r e q u i r e d  t o  a l l o w  f o r  t h e  t i m e l y  development of p r o j e c t s  t o  meet t h e  s t a t e d  
f u n c t i o n a l  needs  and t o  provide  basic d a t a ,  c o s t  estimates and schedu les  f o r  r e l a t e d  f u t u r e  budgetary  p r o p o s a l s .  

D .  f i n a l  Desi= ............................................................................ 4,150.000 

The anount r eques ted  w i l l  p rovide  f o r  t h e  p r e p a r a t i o n  of' d e s i g n s ,  p l a n s ,  drawings ,  and s p e c i f i c a t i o n s  
n e c e s s a r y  f o r  t h e  accomplish men^ of p r o j e c t s  o t h e r  than Spaceiab and Payloads .  Amounts r e q u i r e d  f o r  those  
e f f o r t s  are included urder llOther Requirements" (Paragraph 2 ) .  P r o j e c t s  involved are planned f o r  i n c l u s i o n  
i n  t h e  FY 1982 and FY 1983 programs. This  is  i n  accordance wi th  t h e  o v e r a l l  p lan  d i scussed  ea r l i e r  i n  t h e  
" Pre l iminary  Engineering Reports"  s e c t i o n  t o  o b t a i n  b e t t e r  f a c i l i t i e s  on l i n e  ea r l ie r  a t  a lower c o s t .  
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The r e q u e s t  w i l l  p rovide  f o r  f i n a l  des ign  work a s s o c i a t e d  wi th  c o n s t r u c t i o n  proposed f o r  t h e  FY 1982 
Program, es t ima ted  t o  c o s t  $45 t o  $55 m i l l i o n ,  and f o r  $15 t o  $20 m i l l i o n  of h igh  p o t e n t i a l  p r o j e c t s  proposed 
f o r  t h e  FY 1983 program. The amount inc luded  f o r  FY 1982 c a n d i d a t e s  and f o r  r e s i d u a l  r equ i rements  o f  t h i s  
n a t u r e  which have accumulated from p r i o r  yea r s '  f i n a l  des ign  a c t i v i t i e s  is $4,200,000. For FY 1983, $1,150,000 
i s  inc luded  and t h e  suppor t ing  r a t i o n a l e  is much t h e  same as t h a t  s e t  o u t  i n  t h e  PER estimate. 

2. OTHER R ~ O V I R E M E N T S  .......................................................................... 1.600.000 

Other  f a c i l i t i e s  planning and des ign  requirements  are genera ted  by p o t e n t i a l  f u t u r e  p r o j e c t s ,  large i n  
s i ze  and of a complex n a t u r e .  Those i n  t h i s  p a r t i c u l a r  r e q u e s t  are p r i m a r i l y  a s s o c i a t e d  wi th  f u t u r e  space  
programs which r e q u i r e  a long planning c y c l e .  E a r l y  and p r o g r e s s i v e  des ign  work is  e s s e n t i a l  t o  u l t i m a t e l y  
ensure  t h e  bes t  d e s i g n ,  c o s t  estimate and schedu le .  These p r o j e c t s  then r e q u i r e  p lanning e f f o r t  and a s s o c i a t e d  
d e s i g n  l ead  time well beyond t h a t  normal ly  a s s o c i a t e d  wi th  g e n e r a l  type  f a c i l i t y  p r o j e c t s .  These requirements  
must be provided f o r  beyond t h e  r e g u l a r  and most r e c u r r e n t  f a c i l i t y  p lanning and des ign  needs.  

A.  SDacelaW Pavload F a a i t v  P lann ina  and Desia n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.000 

The requirement is f o r  t h e  p r e p a r a t i o n  o f  P re l iminary  Engineer ing Repor ts  ( P E R ' S ) ,  f a c i l i t y  s i t e  
i n v e s t i g a t i o n s ,  des ign  of f a c i l i t y  p r o j e c t s ,  and s t u d i e s  t o  determine f a c i l i t y  c a p a b i l i t i e s  r e q u i r e d  t o  suppor t  
t h e  o p e r a t i o n a l  phase of t h e  Space S h u t t l e  T r a n s p o r t a t i o n  System p e r t a i n i n g  t o  Spacelab/payloads .  Included 
are f a c i l i t y  requirements  f o r  t h e  i n t e g r a t i o n  and checkout o f  Spacelab/payloads ,  upper stage v e h i c l e s ,  and 
housing and maintenance of a s s o c i a t e d  f l i g h t  and suppor t  equipment. P r o j e c t s  f o r e c a s t  f o r  FY 1982 i n c l u d e  a 
f a c i l i t y  t o  house and mainta in  t h e  payload c a n i s t e r  and t r a n s p o r t e r ,  replacement  of payload ground communications 
c a b l i n g ,  p o s s i b l y  a hydrazine  p r o p e l l a n t  load ing  c a p a b i l i t y ,  and a d d i t i o n a l  payload use r  suppor t  c a p a b i l i t i e s .  

B. Enernv R educ t i o n  Ana lvs i s  and SuDDort ................................................... 950.000 

Prov ides  resources  for  t h e  t h i r d  phase of requirements  f o r  energy management and r e d u c t i o n  a n a l y s i s  
i n  response  t o  a con t inu ing  e f f o r t  t o  reduce energy consumption. Many r e c e n t  n a t i o n a l  energy developments and 
c o n s i d e r a t i o n s  con t inue  t o  in t roduce  a need t o  improve t h e  management of t h e  Agency's energy r e s o u r c e s ,  such 
as ( 1 )  t h e  inc reased  need znd urgency t o  conserve  energy as an e s s e n t i a l  element o f  good b u s i n e s s  and economic 
v i a b i l i t y ;  ( 2 )  the con t inu ing  focus  and emphasis accorded t o  energy r e d u c t i o n  i n  b u i l d i n g  and f a c i l i t i e s  as 
an  outgrowth of t h e  requirements  of Executive Order No. 72003 and t h e  Na t iona l  Energy Conservat ion P o l i c y  Act 
(NEPCA); and ,  ( 3 )  t h e  c c n t i n u i n g  emphasis on t h e s e  requirements  as mandated by Execut ive  Orders  and by t h e  
n a t i o n a l  energy s i t u a t i o n .  This  FP&D requirement  covers  those  s p e c i a l  needs  which are r e l a t e d  t o  complex 
f a c i l i t y  s t u d i e s ,  a n a l y s e s ,  a r d  o t h e r  p re l iminary  a c t i v i t i e s  l e a d i n g  t o  t h e  b e t t e r  i d e n t i f i c a t i o n  o f  c o s t  and 
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energy  e f f e c t i v e  f a c i l i t y  p r o j e c t s  and improved energy  management. These p re l imina ry  a c t i v i t i e s  are e s s e n t i a l  
and v i t a l  t o  t h e  t o t a l  e f f o r t  of e f f e c t i v e  f u t u r e  energy  r e d u c t i o n ,  and must be undertaken on a p r i o r i t y  bas is  
i f  near- term and long- term energy  r e d u c t i o n  goals and improved energy  management are t o  be a t t a i n e d .  

NASA has  con t inuous ly  i n t e n s i f i e d  i t s  e f f o r t s  t o  i d e n t i f y ,  s t u d y  and develop new energy  r e d u c t i o n  
i n i t i a t i v e s  and improved energy  management techniques  which have r e s u l t e d  i n  sound and e f f e c t i v e  f a c i l i t y  
p r o j e c t s ,  improved f a c i l i t y  c p e r a t i o n s  and b e t t e r  energy awareness.  It is a n t i c i p a t e d  t h a t  t h e  r e s u l t a n t  
p r o j e c t s  and ope ra t i on  changes w i l l  reduce and/or- l i m i t  f u t u r e  energy  consumption through improved e f f i c i e n c y  
a n d ,  a t  t h e  sane  t ime,  rcinimize the impact of  r a p i d l y  r i s i n g  energy  c o s t s .  Experience t o  d a t e ,  c o n t i n u e s  t o  
demonst ra te  tha t  these  p lanning  r e s o u r c e s  ear. lead LQ a p p r e c i a b l e  energy  r e d u c t i o n s  and can d i r e c t  l i m i t e d  
Frivestment r e s o u r c e s  toward t h e  most prudent  w.d cost, e f f e c t i v e  mod i f i ca t ions  t o  f a c i l i t i e s  on a p r i o r i t y  
basis. An a i i t i c i p a t e d  add i t iona l .  7 pe rcen t  t o  19 pe rcen t  r educ t ion  i n  NASA's t o t a l  energy consumption can be 
achieved  w i t n  i n  an estimated a d d i t i o n a l  u t i l i t y  cos t  s a v i n g s  o f  bet,ween $7-$10 m i l l i o n  per  yea r  i n  terms o f  
average  FY 1979 energy  c o s t s .  These r e s o u r c e s  are  e s s e n t i a l  and con t inue  t o  be t h e  key t o  t i m e l y  i d e n t i f i c a t i o n  
of f u t u r e  f a c i l i t y  inves tments .  If n o t  accomplished i n  a t i m e l y  manner, a d d i t i o n a l  u t i l i t i e s  c o s t s  and o t h e r  
c o s t s  w i l l  be r equ i r ed  i n  f u t u r e  y e a r s .  

( 1 )  Provides  f o r  eng inee r ing  s u p p o r t ,  s t u d i e s  and a n a l y s e s  t o  update  energy c r i t e r i a  and des ign  
methodologies ,  o p e r a t i o n  ana maintenance procedures ,  research t e s t i n g  procedures ,  f a c i l i t y  energy  impacts  of 
new programs, ana t h e  evaluat iof i  of t h e  energy e f f e c t i v e n e s s  of p r i o r  inves tments .  Th i s  i s  e s s e n t i a l  i n  
ma in t a in ing  t h e  Agency's energy  r educ t ion  mode arid i n s u r i n g  t h e  v a l i d i t y  o f  energy r e d u c t i o n  e f f o r t s .  These 
r e s o u r c e s  w i l l  a l so  p r sv ide  fo r  r e s i d u a l  e f f o r t s  md complet ion of' s t u d i e s  a l r e a d y  underway. 

( 2  j P rovides  Cor. Leccnica l  s e r v i c e s ,  s t u d i e s ,  a n a l y s e s ,  and p lanning  f o r  t h e  use  of a l t e r n a t e  energy 
sources t o  s u b s t i t u t e  for. t n ~ .  scarcer  fossil f ' u e l s .  A s  a v a i l a b i l i t y  o f  some forms of f o s s i l  f u e l  becomes 
5 i f Z i c u l t  and  more cC;stly t o  2 : ~ q ~ i r e ~  t h e  s u b s t i t u t i c n  cf' these  f u e l s  w i t h  waste p roduc t s ,  s o l a r ,  wind, biomass,  
c t c .  The ir izreased ut i .1 i .za t ion of c o a l  i n  an energy e f f i c i e n t  and 
p o l l u t i o n  a c c e p t a b l e  marinzi" is z . l x  inc luded  i n  t h e  e f f o r t  These a l t e r n a t e  sou rce s  of energy r e q u i r e  de l ibe ra te  
ana c a r e f u l  planning and a n a l y s i s  i f  prudent  and r ea sonab le  f u t u r e  inves tments  are t o  be made. 

TOTAL......................................~..................~................................. 10.000.000 

becomes: more esseri t iai  and c o s t  e f f e c t i v e .  
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