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NATIONAL AERONALJT tCS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL STATEHENT 

The C o n s t r u c t i o n  of F a c i l i t i e s  (CoF) a p p r o p r i a t i o n  p r o v i d e s  c o n t r a c t u a l  s e r v i c e s  f o r  t h e  r e p a i r ,  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  e x i s t i n g  f a c i l i t i e s ;  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 ;  t h e  a c q u i s i t i o n  of  r e l a ted  
f a c i l i t y  equipment ;  t h e  d e s i g n  o f  f a c i l i t i e s  projects ;  and  advance  p l a n n i n g  r e l a t e d  to  f u t u r e  f a c i l i t i e s  needs .  

The f u n d s  r e q u e s t e d  f o r  1986 p r o v i d e  f o r :  t h e  c o n t i n u a t i o n  o f  p r i o r  y e a r ' s  endeavor s  i n  mee t ing  t h e  
f a c i l i t i e s  r e q u i r e m e n t s  f o r  t h e  Space S h u t t l e ;  Space S h u t t l e  Pay load  s u p p o r t  o p e r a t i o n s ;  m o d i f i c a t i o n  o f  
a e r o n a u t i c a l  r e s e a r c h  and development  f a c i l i t i e s ;  r e p a i r ,  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 o t h e r  f a c i l i t i e s  
t o  m a i n t a i n ,  upgrade  and improve t h e  u s e f u l n e s s  of t h e  NASA p h y s i c a l  p l a n t ;  minor  c o n s t r u c t i o n  of new 
f a c i l i t i e s ;  and  f a c i l i t y  p l a n n i n g  and d e s i g n  a c t i v i t i e s .  

The projects  and amounts  i n  t h e  b u d g e t  estimate r e f l ec t  Space S h u t t l e  and Space S h u t t l e  Pay load  r e q u i r e m e n t s  
t h a t  are t i n e  s e n s i t i v e  t o  meet s p e c i f i c  m i l e s t o n e s .  Other  program r e q u i r e m e n t s  f o r  1986 i n c l u d e  t h e  
c o n s t r u c t i o n  of a d d i t i o n s  t o  t h e  r e s e d r c h  project  l a b o r a t o r y ,  and c o n s t r u c t i o n  o f  a s p a c e c r a f t  sys t ems  
development  and i n t e g r a t i o n  f a c i l i t y  a t  Goddard S p a c e c r a f t  C e n t e r ;  c o n s t r u c t i o n  o f  a m i c r o d e v i c e s  l a b o r a t o r y  a t  
t h e  J e t  P r o p u l s i o n  L a b o r a t o r y ;  ongo ing  c o n s t r u c t i o n  on t h e  n u m e r i c a l  aerodynamic  s i m u l a t i o n  f a c i l i t y  a t  t h e  Aries 
Resea rch  C e n t e r ;  m o d i f i c a t i o n s  t o  t h e  16- foo t  t r a n s o n i c  t u n n e l  fo r  improved p r o d u c t i v i t y  and r e s e a r c h  
c a p a b i l i t y ,  a t  t h e  Lang ley  Resea rch  C e n t e r ;  and  m o d i f i c a t i o n  o f  64-meter a n t e n n a s ,  DSS-14, G o l d s t o n e ,  
C a l i f o r n i a ,  and DSS-43, C a n b e r r a ,  A u s t r a l i a .  

The FY 1986 proyram c o n t i n u e s  t o  meet t h e  o b j e c t i v e s  o f  p r e s e r v i n g  and enhanc ing  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  o f  e x i s t i n g  f a c i l i t i e s  and e n s u r i n g  s a f e  economical  and e f f i c i e n t  u se  o f  t h e  NASA p h y s i c a l  p l a n t .  
T h i s  r e q u e s t  c o n t i n u e s  t h e  n e c e s s a r 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  program begun i n  p r io r  y e a r s  and c o n t i n u e s  
a repair program. The p u r p o s e  of t h e  r e p a i r  program i s  t o  res tore  f a c i l i t i e s  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  d e s i g n e d  c a p a b i l i t y .  The minor c o n s t r u c t i o n  program c o n t i n u e s  t o  p r o v i d e  a m e a n s  
t o  a c c o m p l i s h  smaller f a c i l i t y  projects  which accommodate chanrjes i n  t e c h n i c a l  and  i n s t i t u t i o n a l  r e q u i r e m e n t s .  

Funds r e q u e s t e d  f o r  f a c i l i t y  p l a n n i n g  and d e s i g n  cove r  advance  p l a n n i n g  and d e s i g n  r s q u i r e i n e n t s  f o r  p o t e n t i a l  
f u t u r e  projects ,  m a s t e r  p l a n n i n g ,  f a c i l i t i e s  s t u d i e s ,  e n g i n e e r i n g  reports and s t u d i e s  and t h e  p r e p a r a t i o n  of 
f a c i l i t y  p ro jec t  d e s i g n  drdwings  dnd b i d  s p e c i f i c a t i o n s .  

The r e q u e s t  f o r  F Y  1986 i s  $149,300,000,  a decrease of $700,000 from t h e  a p p r o p r i a t i o n  f o r  FY 1985. O u t l a y s  
are e s t i m a t e d  to be $162,300,000 i n  F Y  1986, a d e c r e a s e  O E  $4,700,000 from t h e  estimate f o r  FY 1985. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

CONSTRUCI-ION OF FACILITIES 
For construction, repair, rehabilitation and modification of facili- 

ties, minor construction of new facilities and additions to existing 
facilities, and for facility planning and design not otherwise provided, 
for the Kational Aeronautics and Space Administration, and for the 
acquisition or condemnation of real property, as authorized by law, 
[Sl50.000.000] $1~9.300.000, to remain available until September 30, 
[ 19871 1986: Provided. That, notwithstanding the limitation on the 
availability of funds appropriated under this heading by this a p p m  
priation 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: Provided further, That no amount appropriated 
pursuant to this or any other Act may be used for the lease or 
construction of a new contractor-funded facility for exclusive use in 
support of a contract or contracts with the National Aeronautics a n d  
Space Administration under which the Administration would be r e  
quired to substantially amortize thmi& p.yment or r e u n b w m t  
such contmcuir- -@-ent, ,unless an appropriafion Act speclfies the 
lease orcontract pursuant to which such facilities are to be constr- 
ucted or leased or such facility is otherwise identified 111 such Act: 
Provided further, That the Administrator mav authorize such facility 
lease orconstructlon, unth [the approval oQ n o k e  to the Commit- 
tees OnAppropriations. if he determines that deferral of such action un- 
til the enactment of the next appropriation Act would be inconsistent 
with the interest of the Kation in aeronautical and space activities [: 
Prouiaed further. That with- funds appropriated under the Research and 
Development account and the Space Flight, Control and Data Com- 
munications account to NASA in this Act, and subsequent appropria- 
tions Acts, NASA may enter into a contract with the California 
lnstitute of Technology to amortize the Central Engineering Building 
over a twelveyear period for a total cost of not to exceed S~ i ,OOO,OOO,  
plus applicable financing costs equal to the prime rate plus 2 percent, 
under the authority panted under Public Law 98-45. The building 
shall be built at the Jet Propulsion Laboratory with title to be vested 
initially in the California Institute of Technology, and to revert to 
NASA upon completion of payments] t b p r t m e n f  of Howcng and 
Urban Development-Independent Agrncies Appropriation Act. 19E5.j 

SUM 2 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 

Program and Financing (in thousands of dollars) 
1984 actual 1985 e s t .  1986 est. _- Identification code 80- 0107- 0- 1- 999 

Program by activities : 
Direct program: 

1. Space transportation systems ............. 46,211 44,767 28,153 
2. Scientific investigations in space....... 2,016 11,954 13,527 
4. Space research and technology ............ --- 1,200 240 
5. Aeronautical research and technology ..... 29,362 42,173 21,999 
7. Supporting activity ...................... 69  , 309 86,197 90,698 

Total direct program..................... 146,898 186,291 154,617 -- 
Reimbursable program........................ 2,860 11,032 12,287 --.-- 

10.00 Total obligations... ................. 149,758 197,323 166,904 

53x 3 



-- Program and Financing ( in thousands of dollars) 
-I__ 

Identification code 80- 0107- 0- 1- 999 1984 actual’- 1985 est. 1986 est. --__--_- I-- 

11.00 Offsetting collections from Federal funds. -3 121 2 - 10,000 -12,500 
Unobligated balance available, start of 
year: For completion of prior year 
budget plans: 

21.40 Appropriation ........................... -116,710 - 128,871 -9 1 ,548 
22.40 Unobligated balance transferred from 

--- --- other accounts.......................... -3 , 450 
Unobligated balance available, end of 
year: For completion of prior year 
budget plan: 

24.40 Appropriation ........................... 128 , 871  9 1  , 548 8 6  , 444  

I- 243 -____ -~ --- --- ............... 25.00 Unobligated balance lapsing 

Budget authority ...................... 155,500 150,000 149,300 
--cIIIx_--p- 

39 00 

Budget authority: 
40.00 Appropriation...... ....................... 155,500 150,000 149,300 --- --- --- 42.00 Transferred from other accounts........... --- 

43 00 Appropriation (adjusted) .............. 155,500 150 , 000 149,300 
Reappropriated ........................ --- --- --- 

--_I --I- 

50 00 

Relation of obligations to outlays: 
71.00 Obligations incurred, net................ 146 , 546 187,323 154,404 
72.40 Obligated balance, start of year......... 107,131 144,893 165,216 
74.40 Obligated balance, end of year........... -144,893 - 165,216 -157,329 --- --- --- 77.00 Adjustments in expired accounts.......... ~~ 

90.00 Outlays... ......................... 108 , 784  167 , 000 162,300 - 

SUM 4 



L o c a t i o n  

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1986 ESTIMATES 

SUMMARY OF THE BUDGET PLAN BY LOCATION 

FY 1984  -- 

George C. M a r s h a l l  Space  F l i g h t  Cen te r . . . . . . . . . . .  
Space T r a n s p o r t a t i o n  F a c i l i t i e s . . . . . . . . . . . . . . . . . .  
Space  S h u t t l e  Pay load  F a c i l i t i e s . . . . . . . . . . . . . . . . .  
Goddard Space  F l i g h t  Cen te r . . . . . . . . . . . . . . . . . . . . . .  
Jet P r o p u l s i o n  Labora to ry . . . . . .  .................. 
Ames Resea rch  Center . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hugh L. Dryden F l i g h t  Resea rch  F a c i l i t y  .......... 
Lang ley  Resea rch  Cen te r . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lewis R e s e a r c h  Center . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Var ious  Locat ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R e h a b i l i t a t i o n  and Modi f i ca t ion . . . . . . . . . . . . . . . . . .  
Minor Cons t ruc t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F a c i l i t y  P l a n n i n g  and Design ..................... 

Repair. . . . . . . . . . . . . . . . . .  ......................... 

--- 
60,550,000 
12,000,000 

4,300,000 
3,900,000 

8 0 0  , 003 
9,500,000 

10,6OO,OOL\ 
1,450 , 000  

17,500 , 000  
21,500,000 

8,800 , 000 
- 8,600,000 

--- 

T o t a l  P lan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,500,@ 

FY 1 9 8 5  
( I n  Dollars)  

1,600,0003 
31,200,000 

6,700,000 
2,200,000 

12,200 , 000  
1 1 , 500,000 

13,500,000 

13,800,000 
18,000,000 
22,000,000 

5,000,000 
12,000,000 

--- 

--- 

150,000,000 -~ 

F Y  1 9 8 6  

- -- 
29,900,000 

1 , 200,000 
11,800,000 
8,900,000 
8,200,000 

4,900,000 

17,400,000 
22,000,000 
27,000,000 

61000,000 

--- 

--- 

x_- 12 ,000  , 000 

149,300,000 - 

SUM 5 
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XATIONAL AERONAUTICS AND SPACE ADMINISTKAIION 
CONS'C41JC'rION OF F4C CLI'rIES 
FISCAL YEAR 1986 ESTIMATES 

SUMMARY OF ' rm BUDGET PLAN BY LocArIoN 
-luuIIuu-cyI .................... 

Page 
No * - FY 1986 

P W  
FY 1985 

(Thousands of Dollars) 
_.___.-, FY 1984 

--- 
-, 

--- 
_L --- 1,600 --- Repairs to Test Stand 500................................ 4 254 SF 

S PACE TRANS PO RTAT I ON F AC I LIT I ES 

Construction of Orbiter Modification and Refurbishment 

A T - - V ~ ~ - ~ I ~ - ~ , O ~ A ~ ~ ~ ~ ~ ~  P - . . % - - . , - . , - - - - - - w - u - P  

29  900 
---u--, AS FOLLOWS: 60,550 AI-. 3 1  200 L-, 

1 253 SF 
CF 1- 1 
CF 1-0 

Facility (KSC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- 
Construction of Thermal Protection System Facility (KSC) --- 

Stand S-1C (MSFC)...................................... --- 
Testing ( J S C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- 

Modifications to Pad A Payload Change-Out Room (KSC)..... --- 
Modifications to Space Shuttle Main Engine Support 

Systems (NSTL). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- 
Modifications of Site Electrical Substation (JSC)........ --- 
Modifications for Single Testing (NSTL).......... ........ 
Construction of Launch Complex 39 Logistics 
Facility ( K S C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,000 

Construction of Solid Rocket Booster Assembly and 
Refijrbishment Facility (KSC)........................... 10,000 

Modifications for Additional Chillers for Mission 
Control Center (JSC)................................... 2,393 

Modifications to Mobile Launch Platform #3 ( R S Z ) . . . . . . . . .  26,550 
Modification of Msnufdcturing and Final Assembly 
Facilities for Externdl Td?ks (MAF).................... 11,700 

Modifications for Advanced Technology Engine Test 

Modifications for Enhanced Life Support Systems 

--- 

14,000 
3,690 SF 

SF 
1 253 
1 253 

CF 1-15 5,500 

SF 1 253 
CF 1-21 
CF 1-26 

1,190 
2,200 1 253 

1 253 
SF 
SF 

CF 1-32 --- 
3,200 
3,999 

SF 
SF 
SF 

1 253 
1 253 
1 253 

10,930 
SF 1 253 

15,090 
1 253 SF 

SF 
SF 

1 253 
1 253 



SF 2 
SF 2 

AST 2 
SF 2 
SF 2 

SSA 2 
S SA 2 

ST&DS 7 

S SA 7 
SSA 7 
ST&DS 7 
SSA 7 

AST 5 
AST 5 

ST&DS 7 

2 54 
254 

254 
254 
2 54 

254 
2 54 

2 55 

255 
255 
255 
255 

402 
402 

255 

SPACE SHUTTLE PAYLOAD F A C I L T E  IOUS LOCAT',I))-SL 

Construction of Payload Control Rooms (KSC).............. 
Construction of Additions to Cargo Hazardous Servicing 
Facility (KSC)......................................... 

Construction of Biomedical Research Facility (ARC)....... 
Construction of Cargo Hazardous Servicing Facility (KSC! 
Modifications to Spacecraft Assembly and Encapsulatian 

----- _-ll-yI- 

AS FOLLOWS: __.__.-- 

Facility (SAEF-2) for Cargo Processing (KSC)........... 

GODDARD SPACE FLIGHT CENTER 
Construction of Additions to Research Projedts Laboratory 
Construction of Spacecraft Systems Development and 

Construction of Addition to the Network Control Center... 

----------- 

Integration Facility ................................... 

JET PROPULSION LABORATORY 

Construction of Earth and Space Science Laboratory. ...... 
Construction of Frequency Standards Laboratory........... 
Modifications to Space Flight Operations Facility ........ 

u _ w ~ ~ Y u Y ~ y u u I ~ I u u u I - I I I  

Construction of Microdevices taburdtory........ .......... 

AMES RESEARCH CENTER 
Construction of Numerical Aerodynamic Simulation Facility 
Construction of Fluid Mechanics Laboratory...,.......... . 

_1------- 

HUGH L. DRYDEN FLIGHT RESEARCH FACILITY 
P W W  --uIYIIyI.,-wIu ".,.,-..----->---- 

Construction of Aeronautical Tracking Facility....... .... 

NO 
P _II___. - Fy 1e:>6 -- - FY 1984 FY 1985 

(Thousands of Dollars) 

1 200 I 
1,200 CF 2-1 

8,900 
8,900 CF 4-1 

8 233 I 
8,200 CF 5-1 



C 
0 

Page 
NO - FY 1985 FY 1986 FY 1984 

(Thousands of Dollars 
Location a-Preject 

4 900 L 

4,900 CF 6-1 
--- 

13,800 s 5 0 0  LANGLEY RESEARCH CENTER 
Modifications to 16-Foot Transonic Tunnel for 

Modifications to 8-Foot High Temperature Tunnel.......... 
Modifications and Addition for Composite Materials 
Laboratory (1293A)..................................... 

Modificatioins to 30- by 60-Foot Wind Tunnel (643)....... 

Improved Productivity and Research Capability.... ...... AST 5 402 --- 
13,800 AST 

AST 
5 402 
5 402 

5,109 
4,400 5 402 AST 

10 600 L 
7,000 

LEWIS RESEARCH CENTER 
Modifications for Small Engine Component Testing Facility 5 402 

5 402 
AST 
AST 3,699 Modifications to Icing Research Tunnel (ll).............. 

17,400 13,800 VARIOUS LOCATIONS 
Modification of 64-Meter Antenna DSS-14, Goldstone, 7 255 ST&DS 

5,500 CF 7-1 California (JPL)....................................... 
Modification of 64-Meter Antenna DSS-43, Canberra, 
Australia (JPL)........................................ 

Construction of 34-Meter Antenna, Madrid, Spain (JPL).... 
Modifications of 64-Meter Antenna, DSS-63, Madrid, Spain 

Relocation of 26-Meter STDN Antenna, Spain (JPL)......... 
(JPL).. ................................................ 

7 255 ST&DS 

6,003 7 255 
7 255 

ST&DS 
ST&DS 

7,800 --- 
1,450 ST&DS 7 255 --- 

MGMT 7 255 Repair of Facilities at Various Locations, Not in Excess 
OfProject .................................. 17,500 

MGMT 7 255 Rehabilitation and Modification of Facilities at Various 
Locations, Not in E-Pm ......... 21,500 27,000 CF 9-1 

a CF 10-1 

MGMT 7 255 Minor Construction of New Facilities and Additions to 
E-Facil_ities tions, Not- in Excess 
of~)Cl~_qSl~~Pro j ect .................................. 5/ooo 

12,000 

- 15&000 - 

% 800 

12,000 CF 11- 1 MGMT 7 255 Planning............................. - 8,600 
TOTAL.................................................. I 15- 149,300 

__yI 



LOCATION OF MAJOR AND COMPONENT INSTALLATIONS 

LEWIS RESEARCH CENTER (LeRC) AMES RESEARCH 
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WESTERN OPERATIONS 
SUPPORT OFF1 CE 
(WOSPIKSC) 

GODDARD SPACE 
FLIGHT CENTER (GSFCI 

WALLOPS FLI GHT FAC I L 

NASA HEADQUARTERS, D. C. 

OFFICE - 

JET PROPULSION 
LABORATORY (JPL)  
(CONTRACT0 R 

RESEARCH CENTER (LaRC) 

DRYDEN FLIGHT 

I TY 

RESEARCH F A C I L I T Y  1 SPACE I /  \ I KENNEDY SPACE CENTER (KSC) 

M A R S H A L L  SPACE 
FLIGHT CENTER (MSFC) 
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TEST F A C I L I T Y  3L'UtLL 
(W STFIJSC) NATIONAL SPACE TECHNOLOGY 

LABORATORIES (NSTL) 

COMPUTER / < 
COMPLEX M I C H O U D  
(SCCIMSFC) ASSEMBLY 

FAC 1 LI TY 
(MAFIMSFC) 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1986 ESTIMATES 

PROJECT TITLE:  

INSTALLATION : John  F .  Kennedv SDace C e n t e r  

FY 1986 CoF ESTIMATE: $14 .OOO ,000 
- - _ _ _ ~  l___-______l_ 

LOCATION OF PROJECT: John F. Kennedy Space C e n t e r ,  Brevard  County, F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE: Office o f  Space F l i g h t  

FY 1985 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is  re la ted t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t  i o n  

S p e c i f i c  CoF funding ....................................... 992,000 
C a p i t a l i z e d  inves tment . . . .  ................................. N / A  

--- T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... 2 2 u u L  

SUMMARY PURPOSE AND SCOPE: 

T o t a l  

992 .OOO 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  an o r b i t e r  m o d i f i c a t i o n  and re fu rb i shment  f a c i l i t y  a d j a c e n t  
t o  t h e  e x i s t i n g  Orb i t e r  P r o c e s s i n g  F a c i l i t y  (OPF)  ( F i g u r e  2 ) .  
OPF h i g h  bay wi thou t  t h e  s e r v i c e / d e s e r v i c e  sys tems  and equipment.  
f a c i l i t y  f o r  o r b i t e r  m o d i f i c a t i o n s ,  r e h a b i l i t a t i o n ,  and o v e r h a u l .  

T h i s  s t r u c t u r e  w i l l  be similar t o  an e x i s t i n g  
It is r e q u i r e d  t o  p rov ide  an o f f - l i n e  



TIFI  A T I O N :  

With t h r e e  o r b i t e r s  permanent ly  l o c a t e d  a t  KSC,  a t h i r d  OPF h i g h  bay is  needed t o  perform major r e p a i r  work 
o f f - l i n e  so t h a t  t h e  o p e r a t i o n a l  f low o f  o r b i t e r  p r o c e s s i n g  f o r  t h e  n e x t  l aunch  is n o t  delayed o r  d i s r u p t e d .  

Earlier p lann ing  assumed t h a t  t h e  e x i s t i n g  two bays o f  t h e  OPF cou ld  a d e q u a t e l y  accommodate a t h r e e- o r b i t e r  
f l ee t  a t  KSC. T h i s  was based on two o r b i t e r s  being i n  t h e  OPF bays and t h e  t h i r d  o r b i t e r  being e i t h e r  i n  t h e  
Vehicle Assembly Bui ld ing  ( V A B )  , on a l aunch  pad,  o r  f l y i n g  a miss ion .  A s  t he  f l i g h t  r a t e  i n c r e a s e s  and 
tu rna round  times approach 28 days ,  it is now clear t h a t  t h e  t h r e e  o r b i t e r s  a t  KSC w i l l  comple te ly  occupy t h e  
two bays  o f  t h e  OPF f o r  e s s e n t i a l  p r o c e s s i n g  i n  p r e p a r a t i o n  f o r  l aunch .  Should an o r b i t e r  r e q u i r e  r e f u r b i s h m e n t ,  
r e p a i r ,  o r  s t o r a g e ,  t h e  o n l y  s u i t a b l e  p l a c e  f o r  doing t h i s  work o r  a c t i v i t y  is the  OPF Bays. However, no 
t i m e l i n e  a l l o c a t i o n  was planned f o r  t h e  p o s s i b i l i t y  t h a t  an o r b i t e r  might have t o  be r e t u r n e d  t o  t h e  OPF a f t e r  
d e l i v e r y  t o  t he  l aunch  pad.  Thus,  u s i n g  an OPF Bay f o r  t h i s  purpose  would s e r i o u s l y  d i s r u p t  t h e  o p e r a t i o n a l  
l a u n c h  s c h e d u l e  because  o n l y  one OPF bay would be a v a i l a b l e  f o r  l aunch  p r o c e s s i n g .  T h i s  would e f f e c t i v e l y  
reduce t h e  o r b i t e r  p r o c e s s i n g  c a p a b i l i t y  by 50 p e r c e n t .  

No o t h e r  f a c i l i t i e s  are a v a i l a b l e  a t  KSC f o r  o f f - l i n e  o r b i t e r  maintenance a c t i v i t y .  The VAB cou ld  be used 

The .on-going hazardous  o p e r a t i o n s  w i t h i n  t h e  VAB a s s o c i a t e d  wi th  p r o c e s s i n g  and s t a c k i n g  o f  S o l i d  
T h i s  p r o j e c t  is  r e q u i r e d  t o  m a i n t a i n  t h e  i n t e g r i t y  

f o r  temporary  o r b i t e r  s t o r a g e  when f o u r  o r b i t e r s  are o n- s i t e ,  b u t  t h e  f a c i l i t y  is  no t  s u i t a b l e  for o r b i t e r  
maintenance.  
Rocket Motors ( S R M )  p r e c l u d e  i t s  u s e  a s  a maintenance area. 
o f  t h e  Space T r a n s p o r t a t i o n  System. 

IMPACT OF DELAY: 

The s h u t t l e  m a n i f e s t  and o p e r a t i o n a l  s c h e d u l e s  are dependent upon t h e  con t inued  d e d i c a t i o n  o f  both  OPF h i g h  
bays  t o  S h u t t l e  tu rna round  a c t i v i t y .  A major  m o d i f i c a t i o n  or major scheduled maintenance or re fu rb i shment  o f  
a n  o r b i t e r  would t a k e  one o f  t h e s e  h i g h  bays o u t  o f  s e r v i c e  fo r  o p e r a t i o n a l  p r o c e s s i n g  and result i n  s i g n i f i c a n t  
l a u n c h  d e l a y s .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  w i l l  p r o v i d e  a f a c i l i t y  l o c a t e d  n o r t h e a s t  o f  and similar t o  an e x i s t i n g  h i g h  bay of t h e  OPF, 
w i t h o u t  complete  s e r v i c e / d e s e r v i c e  sys tems  and equipment.  The s t r u c t u r e  w i l l  c o n s i s t  of a h i g h  bay maintenance 
area and s u p p o r t i n g  low bay ( F i g u r e  3 ) .  The h i g h  bay w i l l  be 95 fee t  i n  h e i g h t ,  e n c l o s e  approx imate ly  30,000 
s q u a r e  f ee t  and d u p l i c a t e  t h e  materials and dimensions  o f  t h e  two e x i s t i n g  OPF h i g h  bays .  An underground f l o o r  
t r e n c h  system will be provided t o  accommodate u t i l i t y  and s p e c i a l  gaseous  f u e l  sys tems  t h a t  could  be i n s t a l l e d  
l a t e r  i f  n e c e s s a r y .  S i d e  r a i l s ,  crossbeams and a 30- ton b r i d g e  c r a n e  sys tem w i l l  be p rov ided ,  a long  w i t h  p i t s  
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i n  t h e  f l o o r  t o  accommodate t h e  o r b i t e r  f l o o r  l i f t i n g  sys tem.  The f l o o r  l i f t s  themselves  as we l l  as t h e  
works tands ,  are n o t  i n c l u d e d .  The basic u t i l i t y  sys tems ,  i n c l u d i n g  w a t e r ,  e l e c t r i c a l  and l i g h t i n g ,  air-  
c o n d i t i o n i n g ,  and a de luge  f i r e  p r o t e c t i o n  system are  i n c l u d e d  i n  t h i s  p r o j e c t .  The two- story  s u p p o r t i n g  low 
bay w i l l  e n c l o s e  approx imate ly  26,000 s q u a r e  f ee t  and accommodate mechanical  and e l ec t r i ca l  equipment f o r  t h e  
h i g h  bay, and house shop equipment ,  locker  rooms, res t rooms  and e n g i n e e r i n g  space  f o r  t e c h n i c i a n s  and o t h e r  
s u p p o r t  p e r s o n n e l .  The e x i s t i n g  tow way w i l l  be extended t o  t h e  new f a c i l i t y  f o r  o r b i t e r  access. 
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PROJECT COST ESTIMATE: 

T h i s  c o s t  estimate is based on a p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

Uni t  of  Uni t  
Measure Q- c o s t  c o s t  

i s i t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- --- Land Acau 

C.onstruction..................................,...,...... -- - --- --- 14 .OOO .OOO 

High bay ............................................... SF 30,000 220.00 6 ,600,000 

S i t ework  and u t i l i t i e s . . . . . . . . . . . . . . . . . .  ............... LS --- --- 1,500,000 
A i r- c o n d i t i o n i n g  ....................................... LS --- --- 1,050,000 
Emergency exhaus t  system ............................... LS --- --- 850,000 

--- --- 1,500,000 

Low bay ................................................ SF 26,000 80.77 2,100,000 

30-ton b r i d g e  c r a n e  system ............................. LS 

--- --- --- EauiDment ................................................ 
F a l l o u t  s h e l t e r  ( n o t  f e a s i b l e )  ........................... --- --- --- --- 

T o t a l . . . . . . . . . . . . . .  ................................................................... ~ . O O O  

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  Plan 
F i g u r e  2 - S i t e  P lan  
F i g u r e  3 - P e r s p e c t i v e  

OTHER EQUIPMENT SUPNARY: 

No o t h e r  equipment is  r e q u i r e d  t o  coriip3.ete t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TC7 C O W L E I E  ThIS PROJECT: 

F u t u r e  CoF funding may be r e q u i r e d  if t h e  f a c i l i t y  is fully o u t f i t t e d  a s  an o r b i t e r  p r o c e s s i n g  f a c i l i t y .  
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FIGURE 2 
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CONSTRUCTION CF FACILITIES 

FISCAL YEAR 1986 ESTIMATES 

PROJECT TITLE: C o n s t r u c t i o n  o f  Thermal P r o t e c t i o n  System F a c i l i t y  

I INSTALLATION: John F .  Kennedy Space Cente r  I 
FY 1986 CoF ESTIMATE: $3,600,000 

LOCATION OF PROJECT: Kennedy Space Cen te r ,  Brevard County, F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Space F l i g h t  

FY 1985 AND PRIOR YEARS FUNDING: 'Ihe 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 :  

P1 anni  ng 
and Design C o n s t r u c t i o n  T o t a l  

....................................... 370,000 S p e c i f i c  CoF funding 370,000 --- 
--- --- C a p i t a l i z e d  i nves tmen t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370 000 --- 370,000 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  p rov ides  f o r  t h e  r e l o c a t i o n ,  expans ion ,  and c o n s o l i d a t i o n  o f  t h e  p r e s e n t  Space S h u t t l e  o r b i t e r  
Thermal P r o t e c t i o n  System (TPS) a c t i v i t i e s  a t  KSC. To meet i nc r ea sed  f l i g h t  r a t e s  and t h e  p rocess ing  of three 
o r b i t e r s  a t  KSC, g r e a t e r  e f f i c i e n c y  must be achieved by c e n t r a l i z i n g  TPS f u n c t i o n s  i n  an adequa te  f a c i l i t y  
l o c a t e d  a d j a c e n t  t o  o t h e r  o r b i t e r  p roces s ing  a c t i v i t i e s  ( F i g u r e s  1 and 2 ) .  
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PROJECT JUSTIFICATION: 

The present TPS f a c i l i t y  a t  KSC, has  suppor ted  I1s ingle  o r b i t e r "  TPS o p e r a t i o n s  s i n c e  STS-2. During t h i s  
time, t h e r e  has  not  been a need t o  perform TPS work on two o r b i t e r s  s imul taneous ly .  A s  t h e  f l i g h t  schedu le  
i n c r e a s e s ,  however, it w i l l  be n e c e s s a r y  t h a t  two o r b i t e r s  be prepared f o r  back- to-back l aunches .  

The e x i s t i n g  TPS f a c i l i t y  (K6-1095) is  s i t u a t e d  near t h e  O F  b u t  is o f  subs tandard  c o n s t r u c t i o n  m a t e r i a l s  
and is p o o r l y  conf igured  f o r  TPS o p e r a t i o n s .  The b u i l d i n g  i s  n o t  a i r  c o n d i t i o n e d  and t e m p e r a t u r e s  f r e q u e n t l y  
exceed 1000F. Adjacent t r a i l e r s  used t o  supplement t h e  needed space  a r e  r a p i d l y  d e t e r i o r a t i n g  from weather 
and heavy use and t h e y  do not  p rov ide  adequa te  f i r e  p r o t e c t i o n .  Expansion and upgrading of t h e s e  e x i s t i n g  
f a c i l i t i e s  would not  be c o s t - e f f e c t i v e  because  of t h e i r  o b s o l e s c e n c e ,  low q u a l i t y  m a t e r i a l s ,  and poor 
c o n s t r u c t i o n .  A s  f l i g h t  r a t e s  have i n c r e a s e d ,  t h e  need t o  suppor t  c r i t i c a l  TPS f u n c t i o n s  have caused o t h e r  
r e l a t e d  a c t i v i t i e s  t o  be l o c a t e d  i n  t h e  OPF and i n  f a c i l i t i e s  a t  Cape Canaveral  Air Force  S t a t i o n ,  t h e r e b y  
f ragment ing t h e  t o t a l  TPS o p e r a t i o n .  The s i t u a t i o n  will d e t e r i o r a t e  a s  t h e  f l i g h t  r a tes  i n c r e a s e .  A n e w  
c o n s o l i d a t e d  TPS f a c i l i t y  is needed now i n  t h e  immediate p rox imi ty  o f  t h e  OPF where it can e f f i c i e n t l y  s u p p o r t  
t h e  S h u t t l e  program ( F i g u r e  3 ) .  

After d e l i v e r y  o f  t h e  l a s t  o r b i t e r  t o  KSC, it is a n t i c i p a t e d  t h a t  t h e  t i l e  manufactur ing c a p a b i l i t y ,  c u r r e n t l y  
l o c a t e d  i n  C a l i f o r n i a ,  w i l l  be r e l o c a t e d  t o  KSC. 'his w i l l  reduce t h e  time lo s t  i n  sh ipp ing  t i l e s  a c r o s s  
c o u n t r y  f o r  a l l  East Coast l aunches .  The new TPS f a c i l i t y  proposed b y  t h i s  p r o j e c t  w i l l  be des igned t o  
accommodate t h i s  manufactur ing c a p a b i l i t y .  

IMPACT OF DELAY: 

Delay i n  implementing t h i s  p r o j e c t  w i l l  n e c e s s i t a t e  c o s t l y  and i n e f f i c i e n t  a d d i t i o n s / m o d i f i c a t i o n s  t o  e x i s t i n g  
f a c i l i t i e s  t o  accommodate t h e  KSC TPS a c t i v i t y .  With t h e  requ i rements  imposed by reduced o r b i t e r  turnaround 
t i m e l i n e s ,  h igher  f l i g h t  r a t e s ,  and i n c r e a s e d  o r b i t e r  f l e e t  s i z e ,  t h i s  new f a c i l i t y  is c r i t i c a l  t o  p rov ide  
r e s p o n s i v e  suppor t  o f  planned l aunch  s c h e d u l e s .  
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PROJECT DESCRIPTION: 

Th i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a two- story  b u i l d i n g  on t h e  e x i s t i n g  OPF paved parking 
s i t e .  The s tee l  framed s t r u c t u r e  w i l l  e n c l o s e  a t o t a l  a r e a  o f  approx imate ly  42,000 square  f e e t  and p rov ide  
f o r  TPS f a c i l i t y  o p e r a t i o n s  which i n c l u d e  TPS t o o l i n g  and s t o c k  rooins, TPS mackiine shop,  t i l e  r e p a i r  and 
bonding a r e a s ,  and o t h e r  s p e c i a l  t i l e  f a b r i c a t i o n ,  c l e a n i n g  and c o a t i n g  shops .  The b u i l d i n g  w i l l  be 
provided wi th  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 )  ; compressed a i r  s y s t e m ;  n i t r o g e n  system; 
vacuum s y s t e m ;  d u s t  c o l l e c t i o n  s y s t e m ;  s a n i t a r y  waste  c o l l e c t i o n  and storm d r a i n a g e  sys tem;  e l e c t r i c  power; 
t e l e p h o n e ;  f i r e  p r o t e c t i o n  and d e t e c t i o n  s y s t e m .  
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PROJECT COST ESTIMATE: 

This c o s t  e s t i m a t e  is based on a p r e l i m i n a r y  eng inee r ing  r e p o r t .  

U n i t  o f  U n i t  
c o s t  Mea s u r  e Q u a n t i t y  - 

Land A c q u i s i t i o n  ......................................... --- --- --- 
Cons t ruc t ion . . . . . . . . . . . . . . . . . . . . . .  ....................... --- --- --- 

....................................... --- --- S i t e  development LS 
Archi tec tura l / s t ructura l . . . . . . . . .  SF 42,000 19.80 
Mechanical............................................. SF 42,000 16.67 
Electrical............................................. SF 42,000 15.55 
Civil.................................................. LS --- --- 
TPS & OPF paved pa rk ing .  Ls 

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

............................... --- --- 
Equipment ................................................ --- --- --- 
F a l l o u t  S h e l t e r  (no t  f e a s ib l e ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  I- --- --- 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ......................................... 
LIST OF RELATED GRAPHICS: 

F igure  1 - Loca t ion  Plan 
F igu re  2 - S i t e  Plan 
F igure  3 - Floo r  Plan 

OTHER EQUIPMENT SUMMARY: 

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 .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  O F  funding is r e q u i r e d  t o  complete t h i s  p r o j e c t .  

3,600,000 

574,000 
832,000 
700,000 
653,000 
532,000 
309,000 

3,600,000 

CF 1-12 



\ 

FIGURE 2 

COMPRESSOR 

TO LAUNCH 
f l  PADS 

AREA 

CF 1-13 

-1 



95’ 

I 

JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1986 ESTIMATES 

CONSTRUCTION OF THERMAL PROTECTION SYSTEM FACILITY 

4 N  

r - - - - - i  
(MECH. EQ.1 
I MEZZAN I 

FLOOR PLAN 

I I 
FFICE ELEV. 

U 1 

SEALS/ 
GAP FILLERS 

TPS TOOLING 
81 CHUCK STG 

MFG./H EAT 

COAT 

OFF LINE 

TILE REPAIR 1 BONDING 4 1 CLEAN & 

BREAK RM 

I I RECEIVING 

ELEC. 

CONTROL 

5 
SPLASH 
SHOP 

CHUCK 
FAB 

ELEV. 

I TEL. EQ. 

TPS STOCK RM. ri 

340’ 

I - 

=I- - 
I 
7 

SECOND FLOOR FIRST FLOOR 

FIGURE 3 
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CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1986 ESTIMATES 

PROJECT TITLE: M o d i f i c a t i o n s  f o r  Advanced Technology Engine Test S tand  S-IC 

INSTALLATION: George C .  Marsha l l  Space  F l i g h t  C e n t e r  

FY 1986 CoF ESTIMATE: $6,500,000 I 
LOCATION OF PROJECT: Marshal l  Space F l i g h t  Cen te r ,  Madison County, Alabama 

C O G N I Z A N T  HEADQUARTERS OFFICE: Off ice o f  Space F1 i g h t  

FY 1985 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P1 ann i ng 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF funding. .  ..................................... 515,000 --- 515,000 
16.61 5 ,000 C a p i t a l  i zed inves tment  ..................................... N /A 16,615,000 

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

SUMMARY PURPOSE A N D  SCOPE: 

515,000 16,615,000 17.110.000 

Th is  p r o j e c t  modi f i e s  p r o p u l s i o n  tes t  sys tems  t h a t  are e s s e n t i a l  i n  meeting t h e  c o s t  e f f e c t i v e n e s s  and 
extended l i f e  g o a l s  o f  t h e  Space S h u t t l e  Main Engine (SSME). This  w i l l  p r o v i d e  an i n t e g r a t e d  subsystem t e s t  
bed f o r  I f h o t  f i r i n g "  o f  t h e  SSME. M o d i f i c a t i o n s  w i l l  be made t o  t h e  s t r u c t u r a l ,  mechan ica l ,  e l e c t r i c a l ,  and 
p r o p e l l a n t  sys tems  o f  t h e  S-IC Test Stand Complex. l lese m o d i f i c a t i o n s  w i l l  p r o v i d e  a major t o o l  f o r  upda t ing  
and improving t h e  SSME. 
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PROJECT JUSTIFICATION: 

The development of advanced t e chno logy  chemical  p ropu l s i on  sys tems  are e s s e n t i a l  for  t h e  Space S h u t t l e  t o  
a c h i e v e  i ts f u l l  potent ia l  and lowest cost of o p e r a t i o n  i n  p rov id ing  r o u t i n e  access t o  s p a c e .  New m a t e r i a l s  
and f a b r i c a t i o n  t e c h n i q u e s  for  e n g i n e  components a r e  c u r r e n t 1  y be ing  p i j r sued  i n  t h e  t e chno logy  development 
program. The major b a r r i e r  t o  t r a n s f e r r i n g  t h i s  advanced technology  t o  t h e  development and upgrading of t h e  
SSME is t h e  need for t h e  f e a s i b i l i t y  demons t r a t i on  of t h e  complete  e n g i n e  system. An I n t e g r a t e d  Subsystem 
Test Bed (ISTB) of t h e  SSME w i l l  p e r m i t  t h e  i n c o r p o r a t i o n  of major subsys tems  development i n t o  a p r o t o t y p e  
e n g i n e  system for llhot f i re"  t e s t i n g .  The ISTB t e s t  a c t i v i t i e s  w i l l  e x p e r i m e n t a l l y  measure e n g i n e  o p e r a t i n g  
c o n d i t i o n s  wi th  modif ied h i g h  p r e s s u r e  fue l  pumps and r e l a t e d  equipment t h a t  cannot  be a d e q u a t e l y  t e s t e d  
independent1 y. 

Conducting "hot f i re"  t e s t i n g  of t h e  ISTB r e q u i r e s  t h e  mod i f i c a t i on  of t h e  S-IC T e s t  Stand a t  MSFC. Development 
of t h e  I f h o t  f i re"  p-opuls ion  tes t  c a p a b i l i t y  a t  MSFC w i l l  pe rmi t  t h e  i n t e g r a t i o n  of new engine  technology  w i t h  
t h e  SSME w i thou t  impact ing t h e  p r o d u c t i o n ,  development and t e s t i n g  programs a t  San ta  Susana and NSTL which a r e  
n e c e s s a r y  t o  s u p p o r t  SSME f l i g h t  programs. The S-IC T e s t  Stand h a s  been s e l e c t e d  a s  t h e  most e f f e c t i v e  c a n d i d a t e  
for  t h e s e  technology  t e s t  bed development a c t i v i t i e s .  

The m o d i f i c a t i o n s  o f  t h e  S-IC Tes t  Stand a t  MSFC i s  r e q u i r e d  a t  t h i s  time t o  p r o v i d e  t h e  c a p a b i l i t y  t o  
demons t ra te  advanced p r o p u l s i o n  sys tems  for  d e s i g n i n g  improved Space S h u t t l e  e n g i n e s  t o  be a v a i l a b l e  i n  t h i s  
decade.  

IMPACT OF DELAY: 

Delay of t h i s  p r o j e c t  w i l l  p r e v e n t  t i m e l y  development t e s t i n g  of p r o t o t y p e  eng ine  sys tems  f o r  improved Space 
S h u t t l e  Main Engines ,  and will a d v e r s e l y  impact long term Space S h u t t l e  o p e r a t i o n s .  

PROJECT DESCRIPTION: 

The t e s t  s t a n d  s t r u c t u r a l  m o d i f i c a t i o n s  i n c l u d e  removal of t h e  s tee l  s u p p o r t s  and p l a t f o r m  sys tems  and o t h e r  
sys tems  and items of equipment t h a t  were used i n  p r e v i o u s  t e s t  programs. Engine mounting s y s t e m s ,  p r o p e l l a n t  
run t a n k s ,  an a s p i r a t o r ,  and e n g i n e  a c c e s s  p l a t f o r m s  w i l l  be i n s t a l l e d  ( F i g u r e  2 ) .  Mechanical m o d i f i c a t i o n s  
i n c l u d e  t h e  i n s t a l l a t i o n  o f  l i q u i d  hydrogen and oxygen p r o p e l l a n t  s y s t e m s ,  h i g h  p r e s s u r e  gas ,  and h y d r a u l i c  
sys tems ,  c o o l i n g  water  system f o r  t h e  f lame d e f l e c t o r ,  and f irex sys tems .  The e l ec t r i ca l  m o d i f i c a t i o n s  i n c l u d e  
t h e  e l e c t r i c a l  power sys tem,  l i g h t i n g ,  c o n t r o l  v a l v e s ,  communications and i n s t r u m e n t a t i o n  sys tems ,  and an 
u n i n t e r r u p t i b l e  power s y s t e n .  



M
 

c, 
I 

0
 

0
0

0
0

0
0

 
0

0
0

0
0

 
0

0
0

0
0

 
I 

0
 

0
0

0
0

0
0

 
0

0
0

0
0

 
0

0
0

0
0

 
0
 

0
0

0
0

0
0

 
0

0
0

0
0

 
0

0
0

0
0

 
V

 
0
 

0
0

0
0

0
0

 
0

0
0

0
0

 
0

0
0

0
0

 
0
 

0
0

0
0

0
0

 
0

0
0

0
0

 
0

0
0

0
0

 
In
 

c
O

M
t-

=
r

u
3

C
O

 
a

=
r

a
;

r
m

 
r
I
n

r
=

r
r
 

a
m

 
C
Y
-
 

r
 

:I 
I 

m
 

m
a

a
m

m
a

 
a

a
9

.
a

-
 

m
.

.
a

a
m

 

m
a

 
-

a
 

m
 

.d
 

L
 

a, 
a, 
c 

I
O

 
I

O
 

I
O

 

0
 

0
 

In
 

u3 m
 

m
 

.A
 

.d
 c 

r
l 

.d
 

.
a

,
.

 
L
 
..-I 

0
 

*
A

=
 

O
C

Q
E

 
(u

 
h
o
c
 

E
 

c, 
4

-
d

 0
 
0
 

U
U
L
5
 
c, 

m
 

w
4

v
v

 
E 

0
 

.d
 

d
 

7
4

 
C

T
m

 
W

L
4

 

.. 
M

 
S

 
a, 

r
l 

m
 

-c, 
7

0
 

t- 

h
 

r
l 

Q
) 

b m
 

S
 
0
 

a
 Q

) 
V

I 
m 
e
 o 

.d
 

c
,
c
,
 

I 
I 

1
1

1
1

l
1

 
1

1
1

1
1

 
1

1
1

1
1

 
I 

I 

3
v

 
S

I
1

 1
1

1
'1

1
'1

1
 

!
;

!
I

1
 

1
1

1
1

1
 

I 
I 

1
1

1
1

1
1

 
1

1
1

1
I

I
 

I
I

I
I

I
I

 

1
1

1
1

1
1

 
1

1
I

I
I

I
 

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

v
)

.
.

 
.. 

:
E

.. 
'
0
.
.
 

.&
. . 

.
c
,
 . 

.
m
.
.
 

a
d

.
.

 
.
a
.
.
 

.- . . 
.
e
.
.
 

.
m

.
.

 
*
o
.
 

.
c
,
 . . 

.
L
o
.
 

'
O

E
 

*
a
@
 ' 

a
c
,
 o
 

2
 
o

2
t 

*
o
h
s
 

8
 

o
m
 

.. 
.. 

x 

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

V
I

 

:E
 

'
0
 

-6.I 
*
c
,
 

*
m

 
a

r
c

 
.
a
 

e
r

n
 

'
v

)
 

*
a
,
 

'
0

 
-

0
 

.
m
 

*
a
 

*
e
 

.
a
 

*
I
4

 
.

m
 

'
>

 
-
0
 

'
E

 
L
a
,
 

O
L

 
c, 
m
a
,
 

L
C

 
.d

 
.d

 
a

m
 

o
e
 

4
L

d
 

I
I

I
I

I
 

I
I

I
I

I
 

I
I

I
I

I
 

I
I

I
I

I
 

I
I

I
I

I
 

I
I

I
I

I
 

..... 
..... 
..... 
..... 
..... 
..... 
..... 
..... 
..... 
..... 
..... 
..... 
..... 
..... 
. 
.
o
.
.
 

.. 
: :E.. 
. 

.
c
,
.
.
 

.
.
a
 .. 

. 
.
h
 

. 
. 
.
o
.
.
 

.
.

u
 .. 

. 
.
.
d

 .. 
. 

.
r
l
 . . 

. 
.
g
.
.
 

. .
m
.
.
 

. 
.
L
.
.
 

.
a
 .. 

. 
.
h
.
.
 

. .=
. 

. .
a
 .. 

.
.
e
.
.
 

. .
m
.
.
 

-
E

m
 

-
9

 

.
a

m
 

. 
*

c
,

M
L

 

-
o

L
m

E
 

8
 

=
I

%
@

 

r
l

m
a

,
o

h
 

r
l 

m
 

.. .. 

.. .. 
.. 

.. 
:E

@
:: 

:
%
G
o
 0

 

2 L
2

 2 
*;

 

0
t
L

X
e

z
i2

 
a, 

:c
,n

 
c, 

C
o
L
o
 

m
o

tlo
cu

r. 
c, 

s
 
L
 
*.-I 

0
 

Q
) 

r
l 

z
 

W
 I

I
I

I
I

 
1

1
1

1
1

 



LIST OF RELATED GRAPHICS: 

F igure  1 - Locat ion man  
F igu re  2 - Advanced Technology Test Area 

OTHER EOUIPMENT SUMMARY: 

Run t a n k s ,  s p e c i a l  v a l v e s ,  f lowmeters  and c o n t r o l s ,  m o d i f i c a t i o n s  t o  t h e  purge s y s t e m ,  d a t a  systems and 
system a c t i v i t a t i o n  will be provided from R&D f u n d s  a t  an e s t ima ted  c o s t  o f  $4,500,000. 

FUTURE CoF FUNDING REWIRED TO COMPLETE PROJECT: 

No f u t u r e  CoF funding 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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LYNDON B.  JOHNSON SPACE CENTER 
F I S C A L  Y E A 2  1986 ESTIMATES 

MODIFICATIONS FOR ENEIANCED L I F E  SUPPORT SYSTEMS T E S T I N G  

LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1986 ESTIMATES 

TITLE! Mod i f i c a t i ons  f o r  Enhanced L i f e  Suppor t  Systems T e s t i n g  

INSTALLATION: Lyndon B.  Johnson Space Center I 
FY 1986 CoF ESTIMATE: $1,100,000 

LOCATION OF PROJECT: Houston, H a r r i s  County ,  Texas 

COGNIZANT HEADQUARTERS OFFICE t Off i c e  o f  Space F1 i g  h t  

FY 1985 A N D  PRIOR YEARS 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 :  

P1 ann i ng 
T o t a l  - and Design Cons t ruc t i on  

S p e c i f i c  CoF funding ....................................... 96,000 --- 96,000 
C a p i t a l i z e d  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 7,515,571 7 , 5  15,571 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96,000 7,515,571 7,611,571 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  p rov ides  enhanced t e s t i n g  c a p a b i l i t y  f o r  advanced env i ronmen ta l l y  c o n t r o l l e d  l i f e  suppor t  
subsys tems  f o r  s p a c e c r a f t  a p p l i c a t i o n s .  Mod i f i c a t i ons  t o  t h e  t e s t  complex i n  h i l d i n g  7 (F igu re  1 )  a r e  r equ i r ed  
f o r  t h e  development and t e s t i n g  o f  improved envi ronmenta l  c o n t r o l  sys tems  and t o  p rov ide  f o r  t e s t i n g  p re s su re  
and gas composi t ion c o n t r o l  sys tems .  The volume o f  t h e  20-foot a l t i t u d e  chamber w i l l  be i nc r ea sed  and t h e  
chamber c o n t r o l  room w i l l  be upgraded t o  enab l e  more e f f i c i e n t  t e s t i n g  o f  t h e s e  improved envi ronmenta l  c o n t r o l  
sy s t ems  f o r  s p a c e c r a f t  a p p l i c a t i o n s .  

CF 1-22 



PROJECT JUSTIFICATION: 

T h i s  p r o j e c t  i s  r e q u i r e d  for  more e f f i c i e n t  t e s t i n g  of  advanced l i f e  s u p p o r t  sys t ems  for  s p a c e c r a f t .  
M o d i f i c a t i o n s  t o  t h e  env i ronmen ta l  c o n t r o l  sys tem t e s t  complex a r e  r e q u i r e d  fo r  t h e  deve lopnen t  and improvenent  
o f  envi ronmenta l  c o n t r o l  l i f e  suppor t  sys tem (ECLSS) hardware and fo r  i n c r e a s e d  test  s u p p o r t  e f f i c i e n c y .  
T e s t i n g  of  l i f e  suppor t  sys t ems  for  a i r  r e v i t a l i z a t i o n  and water r e c o v e r y  i n  t h e  s p a c e c r a f t  h a b i t a t  r e q u i r e s  
a good t e s t  module volume f i d e l i t y .  T h i s  p r o j e c t  w i l l  p r o v i d e  t h e  improved f i d e l i t y  and e n a b l e  b e t t e r  t e s t i n g  
o f  more advanced and e f f i c i e n t  ECLSS. Scaled-down sys t ems  have  r e s u l t e d  i n  i n a d e q u a t e  and i n a c c u r a t e  test  
r e s u l t s .  As crew t a s k s  become more complex and numerous, a b e t t e r  ECLSS t e s t  f a c i l i t y  i s  r e q u i r e d  t o  i n s u r e  
improved r e l i a b i l i t y  i n  space .  

M o d i f i c a t i o n s  o f  t h e  20-foot chamber w i l l  r e s u l t  i n  a l a r g e r  test  volume t h a t  w i l l  be used a s  t h e  p r imary  
i n t e g r a t e d  ECLSS t e s t  bed. Rela ted  m o d i f i c a t i o n  of  t h e  u t i l i t y  sys t ems  and t h e  chamber c o n t r o l  room system 
w i l l  p e r m i t  t h e  o p e r a t i o n  of  m u l t i p l e  tes t  s t a n d s  and improve t e s t  mon i to r ing  and o p e r a t i o n a l  e f f i c i e n c y .  

IMPACT OF DELAY: 

Delay of t h i s  p r o j e c t  w i l l  p r e v e n t  t h e  t i m e l y  deve lopnen t  and q u a l i f i c a t i o n  t e s t i n g  of  needed improved l i f e  
s u p p o r t  subsys tems.  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  mod i f i e s  t h e  20-foot d i ame te r  chamber, i n  h i l d i n g  7 ,  t o  i n c l u d e  t h e  i n s e r t i o n  of  a 7 1/2-foot 
h i g h  s p o o l  p i e c e  between t h e  chamber b a s e  and t o p  c l o s u r e  and t h e  r e l o c a t i o n  o f  t h e  diaphragm ( F i g u r e  2) .  The 
c o n t r o l  room will be modif ied  f o r  t h e  i n s t a l l a t i o n  of e l e c t r o n i c  mon i to r ing  and s t a t u s  sys t ems .  The c h i l l e d  
water  and e l e c t r i c a l  power system will be modif ied .  Also i nc luded  i s  t h e  e n c l o s i n g  o f  approxkna te ly  1250 
s q u a r e  feet  o f  a r e a  a d j a c e n t  t o  t h e  e a s t  s i d e  o f  Bu i ld ing  7 and i n s t a l l i n g  e l e c t r i c a l  power, v e n t i l a t i o n ,  and 
l i g h t i n g  sys t ems .  
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PROJECT COST ESTIMATE: 

This  c o s t  e s t i m a t e  is  based on c r i t e r i a  and concepts  on ly .  

U n i t  o f  Un i t  
c o s t  Measure Q u a n t i t y  - 

--- --- --- Land A c q u i s i t i o n  ......................................... 
--- --- --- Cons t ruc t i on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Add spool  piece t o  20- foot chamber --- and a s s o c i a t e d  mod i f i c a t i ons . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 1 
Monitoring and u t i l i t y  sys tems  ......................... LS 1 
Enclose t e s t  a r t i c l e  assembly a r e a . .  ................... SF 1, 250 96.00 

--- --- --- Equipment ................................................ 
F a l l o u t  S h e l t e r  (no t  f e a s i b l e ) . . . .  ....................... 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LIST OF RELATED GRAPHICS: 

F igure  1 - Locat ion Plan 
F igure  2 - 20-Foot Chamber Mod i f i ca t i ons  

OTHER EQUIPMENT SUMMARY: 

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 .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

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

c o s t  - 

1,100,000 

780,000 
200,000 
120 * 000 

1,100,000 
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JOHN F. KENNEDY SPACE CENTER 
FY 1986 CoF ESTIMATES 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1986 ESTIMATES 

, 

PROJECT TITLE: Mod i f i c a t i ons  t o  Pad A Payload Change-Out Room 

INSTALLATION: John F. Kennedy Space Cente r  

FY 1986 CoF ESTIMATE: $2,200,000 

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Space F l i g h t  

FY 1985 AND PRIOR YEARS 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 :  

Planning 
and Design Cons t ruc t i on  T o t a l  

S p e c i f i c  CoF funding ....................................... 132,000 --- 132,000 
C a p i t a l i z e d  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 78,649,744 78,649,744 

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

SUMMARY PURPOSE AND SCOPE: 

132,000 78,649,744 78,781,744 

This  p r o j e c t  p rov ides  f o r  o p e r a t i o n a l  improvements i n  payload p roces s ing  a t  t h e  l aunch  pad by c o n s t r u c t i n g  
an env i ronmen ta l l y  c o n t r o l l e d  ground suppor t  equipment s t o r a g e  room on t h e  130-foot level  o f  t h e  Pad A Rota t ing  
Service S t r u c t u r e  (RSS) a t  LC-39A ( F i g u r e s  1 and 2 ) .  The s t o r a g e  room w i l l  be used t o  s t o r e  and ma in t a in  ( a t  
optimum c l e a n l i n e s s  levels)  s a f e t y  r a i l s ,  handl ing  equipment ,  and o t h e r  t o o l s  r equ i r ed  du r ing  cargo  p roces s ing .  
This  p r o j e c t  a l s o  p r o v i d e s ,  a t  t h e  same leve l ,  a personne l  suppor t  a r e a  wi th  r e s t room,  s e c u r i t y  s t a t i o n ,  and 
a cleanroom c l o t h i n g  issue,  change and l ocke r  a r e a  t o  reduce personne l  f a t i g u e  and work d e l a y s ,  and improve 
s e c u r i t y  . 
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PROJECT JUSTIFICATION: 

The p r o c e s s i n g  of S h u t t l e  pay loads  i n  t h e  Payload Change-out Room ( P C R )  h a s  r e v e a l e d  t h e  requ i rement  fo r  
s t r i n g e n t  environmental  and c l e a n l i n e s s  c o n t r o l s  for  a l l  t o o l s  and s u p p o r t  equipment.  Experience h a s  shown 
t h a t  payload p r o c e s s i n g  r e q u i r e s  a wide v a r i e t y  of t o o l s  and p o r t a b l e  equipment.  C u r r e n t l y  t h i s  equipment is 
t r a n s p o r t e d  from off-pad s t o r a g e  a r e a s  t o  v a r i o u s  l e v e l s  o f  t h e  RSS/PCR f o r  ca rgo  p r o c e s s i n g ,  and r e t u r n e d  t o  
t h e  s t o r a g e  a r e a  a f t e r  t h e  c a r g o  is i n s t a l l e d  i n  t h e  O r b i t e r  c a r g o  bay. Th is  t r a n s f e r  i n  and o u t  of t h e  RSS/PCR 
compromises t h e  c l e a n l i n e s s  of t h e  equipment .  The new s t o r a g e  room w i l l  a l l o w  a l l  t oo l s  and equipment t o  be 
m a i n t a i n e d ,  a t  t h e  r e q u i r e d  c l e a n l i n e s s ,  n e a r  t h e  a r e a  of u s e .  Th is  w i l l  g r e a t l y  reduce p r o c e s s i n g  time by 
p e r m i t t i n g  t i m e l y  deployment of t h e  t o o l s  and equipment t o  t h e  work s t a t i o n s  and will d e c r e a s e  con tamina t ion .  
The a d d i t i o n a l  s t o r a g e  space  w i l l  a l s o  e l i m i n a t e  c l u t t e r e d  work areas and improve p e r s o n n e l  s a f e t y .  

The p r o c e s s i n g  of S h u t t l e  pay loads  i n  t h e  PCR i s  a clean-room a c t i v i t y  r e q u i r i n g  p e r s o n n e l  t o  wear s p e c i a l  
c l o t h i n g  and perform i n t r i c a t e  o p e r a t i o n s .  The p r e s e n t  RSS/PCR f a c i l i t y  d o e s  n o t  p r o v i d e  a restroom and o t h e r  
a m e n i t i e s  n e c e s s a r y  for  s u p p o r t i n g  p e r s o n n e l  i n  t h i s  r e l a t i v e l y  remote o p e r a t i o n .  Th is  r e s u l t s  i n  p e r s o n n e l  
having t o  l e a v e  and r e- e n t e r  t h e  clean-room a r e a  which i n c r e a s e s  t h e  p o s s i b i l i t y  of con tamina t ion  and was tes  
time. The new p e r s o n n e l  s u p p o r t  room will correct  t h i s  s i t u a t i o n  by p r o v i d i n g  adequa te  space  f o r  t h e  i s s u e  
and c o n t r o l  of cleanroom c l o t h i n g ,  n e c e s s a r y  p e r s o n n e l  s e r v i c e s ,  correct  c u r r e n t  s e c u r i t y  moni to r ing  problems 
and e x p e d i t e  e n t r y  and e x i t  o f  app rox ima te ly  60 people  d u r i n g  s h i f t  change. 

IMPACT OF DELAY: 

A d e l a y  i n  t h e  c o n s t r u c t i o n  of t h e  s t o r a g e  room w i l l  i n c r e a s e  t h e  p r o b a b i l i t y  t h a t  a payload being processed 
i n  t h e  PCR/Orbiter could be contaminated or de layed  because o f  equipment t r a n s f e r s .  

The p e r s o n n e l  s u p p o r t  a r e a  is r e q u i r e d  for  con t inued  e f f i c i e n t  o p e r a t i o n s ,  improvement of ca rgo  p r o c e s s i n g ,  
morale of p e r s o n n e l ,  and a g e n e r a l  improvement i n  t h e  q u a l i t y  of work. 

PROJECT DESCRIPTION: 

This  p r o j e c t  w i l l  p r o v i d e  for t h e  c o n s t r u c t i o n  of an app rox ima te ly  1,600- square foot enc losed  s t o r a g e  room 
on t h e  130-foot l e v e l  of t h e  RSS. The s t r u c t u r e  w i l l  be s tee l  beams welded t o  t h e  RSS f a c i l i t y  and covered 
w i t h  i n s u l a t e d  metal  s i d i n g .  F a c i l i t i e s  i n  t h e  s t o r a g e  room w i l l  c o n s i s t  of l i g h t s ,  e lec t r ica l  o u t l e t s ,  
t e l e p h o n e ,  HVAC, paging and a r e a  warning,  f irex and hypergo l  s p i l l ,  smoke and f i r e  a la rms .  A new emergency 
e s c a p e  will be c o n s t r u c t e d  from t h e  s t o r a g e  room t o  a lower l e v e l .  The s t r u c t u r e  w i l l  a lso consis t  of an 
e n c l o s u r e  around t h e  RSS t r u c k  d r i v e  control  c a b i n e t s  which are l o c a t e d  a d j a c e n t  t o  t h e  s t o r a g e  room. 
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This  p r o j e c t  a l s o  p rov ides  f o r  t h e  c o n s t r u c t i o n  o f  an approx imate ly  480-square f o o t ,  f u l l y  enclosed personne l  
suppor t  room a t  t h e  same level .  F a c i l i t i e s  i n  t h e  personne l  suppo r t  room w i l l  c o n s i s t  o f  l i g h t s ,  o p e r a t i o n a l  
in te rcom,  o p e r a t i o n a l  t e l e v i s i o n ,  t e l e p h o n e s ,  a res t room,  d r i n k i n g  f o u n t a i n ,  a i r  c o n d i t i o n i n g ,  paging and a r e a  
warning, f i r e x  and hypergol  s p i l l ,  smoke and f i r e  a la rms .  New ca twa lks  w i l l  be c o n s t r u c t e d  around both t h e  
s t o r a g e  room and t h e  personne l  suppor t  room t o  accommodate t r a n s f e r  o f  a u x i l l i a r y  power u n i t  c a r t s .  
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PROJECT COST ESTIMATE: 

T h i s  cost  i s  based  on an e n g i n e e r i n g  s t u d y  performed b y  an a r c h i t e c t- e n g i n e e r  firm. 

Unit  of  Uni t  
c o s t  - Measure Q u a n t i t y  

--- --- --- Land A c q u i s i t i o n  ......................................... 
Construction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- 

S t o r a g e  room structural . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Personne l  s u p p o r t  room structural. . . . . . . . . . . . . . . . . . . . . .  LS 
APU access p l a t f o r m  structural . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
F i r e x  systems.......................................... LS 
Environmental  c o n t r o l  systems.......................... LS 
P i p i n g  s y s t e m s  (plumbing and vacuum) ................... LS 
Electr ical  and communications sys t ems  .................. LS 

Equipment... ............................................. --- 
F a l l o u t  S h e l t e r  ( n o t  feasible)........................... --- --- -e- 

Total... . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LIST OF RELATED GRAPHICS:  

F i g u r e  1 - Loca t ion  Map 
F i g u r e  2 - F l o o r  Plan 

OTHER EQUIPMENT SUMMARY: 

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

FUTURE CoF ESTIMATED FUNDING R E Q U I R E D  TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding  will be r e q u i r e d  t o  comple te  t h i s  p r o j e c t .  

c o s t  

2.200.000 

529,000 
408,000 
208,000 
122,000 
110,000 
134,000 
689,000 

2.200.000 
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NATIONAL SPACE TECHNOLCGY LABCRATORIES 
FISCAL YEAR 1986 ESTIMATES 

MODIFJCATIONS TO SPACE SHUTTLE MAIN ENGINE SUPPORT SYSTEMS 

LOCATION PLAN 

HIGH PRESSURE GASEOUS 
HYDROGEN GENERATION 
S Y S T E M  

HIGH PRESSURE AIR 
GENERATION SYSTEM 

CF 1-32 
FIGURE 1 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1986 ESTIMATES 

7- I 
PROJECT TITLE: Mod i f i c a t i ons  t o  Space S h u t t l e  Main Engine Suppor t  Systems 

I INSTALLATION: Na t iona l  Space Technology L a b o r a t o r i e s  I 
FY 1986 CoF ESTIMATE: $2,500,000 

1 

LOCATION OF PROJECT: Nat iona l  Space Technology L a b o r a t o r i e s ,  Hancock County, M i s s i s s i p p i  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of Space F l i g h t  

FY 1985 AND PRIOR YEARS 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 :  

Planning 
T o t a l  - and Design C o n s t r u c t i o n  

N / A  166,000 
2,241,200 2,241,200 

S p e c i f i c  CoF funding..  ..................................... 166,000 
Cap it a 1  i zed inv e s  tment ..................................... N /A 

Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166,000 2,241,200 2,407,200 

SUMMARY PURPOSE AND SCOPE: 

Increased  Space Shu t t l e  Main Engine (SSME) tes t  r equ i r emen t s  a t  NSTL n e c e s s i t a t e  more e f f i c i e n t ,  r e l i a b l e  
and c o s t - e f f e c t i v e  h i g h  p r e s s u r e  hydrogen and a i r  gene ra t i ng  systems. Th i s  p r o j e c t  p rov ides  f o r  t h e  i n s t a l l a t i o n  
o f  a gaseous hydrogen gene ra t i on  system t o  conver t  l i q u i d  hydrogen t o  gaseous hydrogen and i n s t a l l a t i o n  o f  a 
h igh  pressure a i r  gene ra t i on  system t o  g e n e r a t e  compressed a i r  t o  suppor t  t h e  SSME t e s t  program a t  NSTL 
( F i g w e  1). 
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PROJECT JUSTIFICATION: 

To s u p p o r t  t h e  SSME t e s t  program, h i g h  p r e s s u r e  hydrogen and a i r  are r e q u i r e d  f o r  p r e s s u r i z a t i o n ,  purging 
and c l e a n i n g ,  and o p e r a t i o n  o f  v a l v e s  i n  t h e  SSME t e s t  complex and suppor t  f a c i l i t i e s .  These gases  a r e  genera ted  
a t  t h e  h i g h  p r e s s u r e  gas  f a c i l i t y  and then  d e l i v e r e d  v i a  c ross- coun t ry  p i p e l i n e s  t o  t h e  test  s t a n d s  and r e l a t e d  
suppor t  f a c i l i t i e s .  

The e x i s t i n g  gaseous  hydrogen g e n e r a t i o n  sys t em e x p e r i e n c e s  hydrogen l o s s e s  i n  excess o f  70 p e r c e n t  due  t o  
pump i n e f f i c i e n c i e s .  The e x i s t i n g  hydrogen pump i s  a one-of-a-kind u n i t  i n s t a l l e d  i n  1966. It f r e q u e n t l y  
l o s e s  prime dur ing  o p e r a t i o n  and r e q u i r e s  con t inuous  o p e r a t o r  a t t e n t i o n  t o  minimize system damage. Due t o  t h e  
c a v i t a t i o n  damage s u s t a i n e d  dur ing  t h e  l a s t  18 y e a r s  of o p e r a t i o n ,  t h e  pump has  a l s o  become a p o t e n t i a l  s a f e t y  
haza rd .  In  a d d i t i o n ,  replacement  p a r t s  f o r  t h e  pump a r e  not  a v a i l a b l e .  Th i s  p r o j e c t  w i l l  r e p l a c e  t h e  e x i s t i n g  
worn o u t  and u n r e l i a b l e  h i g h  p r e s s u r e  gaseous  hydrogen g e n e r a t i o n  system wi th  a new s t a te- of- the- ar t  system 
( F i g u r e  2 )  t h a t  employs h i g h  p r e s s u r e  l i q u i d  s t o r a g e  and s m a l l e r  pumps t h a t  w i l l  produce gaseous  hydrogen wi th  
a l o s s  o f  less than 10 p e r c e n t .  The new system w i l l  a l s o  e l i m i n a t e  t h e  p o t e n t i a l  s a f e t y  hazard  and replacement  
p a r t s  problems. 

The current h i g h  p r e s s u r e  a i r  g e n e r a t i o n  sys t em usage r a t e  r e q u i r e s  o p e r a t i o n  o f  two e x i s t i n g  a i r  compressors  
f o r  12 h o u r s  each day t o  meet p r e s e n t  demands. The two compressors  were i n s t a l l e d  i n  1965 and have been i n  
con t inuous  s e r v i c e  s i n c e  i n s t a l l a t i o n .  The f a i l u r e  o f  e i t h e r  compressor r e q u i r e s  t h a t  t h e  o t h e r  be opera ted  
24 h o u r s  per  day l e a v i n g  no s p a r e  c a p a c i t y .  When t h e  t h i r d  s i n g l e  SSME t e s t  p o s i t i o n  is  added i n  FY 1986, t h e  
requ i rements  f o r  h i g h  p r e s s u r e  a i r  w i l l  i n c r e a s e  50 p e r c e n t  above p r e s e n t  usage.  It is t h e r e f o r e  e s s e n t i a l  
t h a t  a t h i r d  h i g h  p r e s s u r e  a i r  compressor be added t o  t h e  system t o  meet i n c r e a s i n g  demands and p rov ide  f o r  
improved r e l i a b i l i t y .  

IMPACT OF DELAY: 

Delay i n  accomplishment o f  t h i s  p r o j e c t  w i l l  r e s u l t  i n  cont inued expens ive  l o s s e s  o f  hydrogen,  i n a b i l i t y  t o  
c o r r e c t  a p o t e n t i a l  s a f e t y  haza rd ,  and r i s k  an un t imely  f a i l u r e  o f  e i t h e r  of t h e  two e x i s t i n g  a i r  compressors .  
Any of t h e s e  occur rences  would a d v e r s e l y  impact t h e  SSME t e s t  a c t i v i t y  a t  a time when cont inued SSME r e s e a r c h  
is c r i t i c a l .  

PROJECT DESCRIPTION: 

The gaseous  hydrogen g e n e r a t i o n  system w i l l  i n c l u d e  a 20,000 g a l l o n  150 p s i g  r a t e d  l i q u i d  s t o r a g e  t a n k ;  two 
5.2 gpm, 3,500 p s i g  e l ec t r i c  motor d r i v e n  pumps ; s i x  ambient a i r  v a p o r i z e r s  ; i n t e r c o n n e c t i n g  p ip ing ;  e l ec t r i c a l  
power ; and i n s t r u m e n t a t i o n  and c o n t r o l s  f o r  au tomat ic  o p e r a t i o n  o f  t h e  sys tem.  Approximately 1,100 s q u a r e  



feet  of paved access roadway w i l l  also be provided.  ?he h i g h  p r e s s u r e  a i r  g e n e r a t i o n  system w i l l  i n c l u d e  an 
850 SCFM, 2,800 p s i g ,  e l ec t r i c  motor d r i v e n ,  h i g h  p r e s s u r e  a i r  compressor w i t h  p u l s a t i o n  dampers; an  a i r  d ry ing  
and p u r i f i c a t i o n  u n i t  ; two 2,800 p s i g ,  750 cub ic  feet  s t o r a g e  v e s s e l s ;  e lec t r ica l  power, i n s t r u m e n t a t i o n  and 
c o n t r o l s ;  and i n t e r c o n n e c t i n g  p ip ing  and v a l v e s .  A sheet metal shel ter  w i t h  an overhead c r a n e  w i l l  a l s o  be 
provided a d j a c e n t  t o  t h e  e x i s t i n g  h i g h  p r e s s u r e  a i r  f a c i l i t y  t o  house t h e  new compressor.  
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PROJECT COST ESTIMATE: 

This  p r o j e c t  is based on a p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

Unit o f  Unit 
c o s t  - Measure Q u a n t i t y  

--- --- --- Land A c q u i s i t i o n  ......................................... 
Construction............................................. 

Gaseous hydrogen g e n e r a t i o n  system... . . . . . . . . . . . . . . . . . .  I- --- --- 
Liquid hydrogen s t o r a g e  t a n k ,  hydrogen 

S i t e  work, power, i n s t r u m e n t a t i o n  
-- - --- pumps and v a p o r i z e r s  ................................. LS 

c o n t r o l s  and p i p i n g .  ................................. LS --- --- 
--- --- --- High p r e s s u r e  a i r  g e n e r a t i o n  system.. .................. --- --- Compressor and p u l s a t i o n  damper.. .................... Ls 

A i r  d r y e r  and p u r i f i c a t i o n  u n i t  ...................... Ls 

Electrical  power, i n s t r u m e n t a t i o n  and c o n t r o l s . . . . . . .  Ls 
Piping and valves.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L9 
Compressor founda t ion  and s h e l t e r . .  .................. Ls 

--- --- 
Air s t o r a g e  vessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EA 2 240,000 --- --- 

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

-- --- --- Equipment. ............................................... 
F a l l o u t  S h e l t e r  ( n o t  feas ible) . . . . . . . . . . . . . . . . . . . . . . . . . . .  I- --- --- 

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

LIST OF RELATED GRAPHICS: 

cost  

2.500.000 

1,060,000 

(963,000 1 

(97,000) 

1,440,000 
(599,000) 
(123,000) 
(480,000) 

(88,000) 
(75,000) 
(75,000) 

Figure  1 - Locat ion Plan 
F igure  2 - S i t e  Plan/System I s o m e t r i c s  
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OTHER EQUIPMENT SUMMARY: 

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 .  

FUTURE CoF FUNDING REQUIRED TO COMPLETE PROJECT: 

No f u t u r e  CoF funding 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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NATIONAL SPACE TECHNOLOGY LABORATORIES 
F I S C A L  YEAR 1986 ESTIMATES 

M O D I F I C A T I O N S  TO S P A C E  SHUTTLE MAIN ENGINE SUPPORT SYSTEMS 

S I T E  PLAN/SYSTEM I S O M E T R I C S  

F I G U R E  2 CF 1-38 
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CONSTRUCTION CF FACILITIES 

FISCAL Y E A R  1986 ESTIMATES 

I 1 1 PROJECT TITLE: C o n s t r u c t i o n  o f  Payload C o n t r o l  Rooms - 

INSTALLATION: John F. Kennedy Space C e n t e r  

FY 1986 CoF ESTIMATE: $1,200,000 

LOCATION OF PROJECT: John F. Kennedy Space Cen te r ,  Brevard County, F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of Space F l i g h t  

FY 1985 AND PRIOR YEARS 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 :  

Planning 
and Design C o n s t r u c t i o n  T o t a l  

111,000 --- 111,000 S p e c i f i c  CoF funding ....................................... 
C a p i t a l  i zed i n v e s t m e n t  ..................................... N /A 1,025,562 1,025,562 

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

SUMMARY PURPOSE AND SCOPE: 

11 1 ,000 1,025,562 

Th is  p r o j e c t  p rov ides  an a d d i t i o n  t o  Wli ld ing Mi'-1061, l o c a t e d  i n  t h e  KSC I n d u s t r i a l  Area, f o r  Space 
T r a n s p o r t a t i o n  System (STS) payload p r o c e s s i n g  ( F i g u r e  2).  A pre- engineered metal b u i l d i n g  wi th  two u s e r  
payload c o n t r o l  rooms, o f f i c e  and e n g i n e e r i n g  space  and a communications t e r m i n a l  room w i l l  be c o n s t r u c t e d .  
Th i s  f a c i l i t y  is r e q u i r e d  f o r  u s e  by payload user p e r s o n n e l  dur ing  haza rdous  pre- launch payload p r o c e s s i n g  i n  
t h e  S p a c e c r a f t  Assembly and Ehcapsu la t ion  F a c i l i t y  (SAEF-2). U n t i l  t h e s e  payload c o n t r o l  rooms a r e  a v a i l a b l e  
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f o r  use, payload users w i l l  c o n t i n u e  t o  be l o c a t e d  i n  t h e  hazardous SAEF-2 h i g h  bay a r e a .  Th is  p r o j e c t  w i l l  
free t h e  h i g h  bay area of SAEF-2 fo r  follow-on payload p r o c e s s i n g  and p r o v i d e  a s a f e  a r e a  for  p e r s o n n e l  d u r i n g  
hazardous  p r o c e s s i n g  o p e r a t i o n s .  

PROJECT JUSTIFICATION: 

P r e s e n t l y ,  t h e  number of pay loads  mani fes ted  for launch  i n  1986 and subsequent  y e a r s  exceeds t h e  hazardous  
p r o c e s s i n g  c a p a c i t y  of t h e  SAEF-2 f a c i l i t y .  T h i s  c a p a c i t y  is c o n s t r a i n e d  because  communications and c o n t r o l  
equipment must be set up and c a l i b r a t e d  w i t h i n  t h e  SAEF4 h i g h  bay area for  payload p r o c e s s i n g  and t h e n  remain 
i n  SAEF-2 t o  c o n t i n u o u s l y  m a i n t a i n  c o n f i g u r a t i o n  c o n t r o l  of  t h e  payload t h rough  launch .  Th is  r e s u l t s  i n  
i n s u f f i c i e n t  space  i n  SAEF-;! for  follow-on pay loads  t o  be p r o c e s s e d ,  t h e r e b y  c r e a t i n g  a b o t t l e n e c k  i n  t h e  
payload hazardous  p r o c e s s i n g  flow, and ex posing payload use r  communications personne l  t o  t h e  hazardous  p r o c e s s i n g  
environment .  In  a d d i t i o n ,  a s s o c i a t e d  e n g i n e e r i n g  p e r s o n n e l  r e q u i r e  workspace which is  n o t  now a v a i l a b l e  i n  
t h e  SAEF-2 area.  

IMPACT OF DELAY: 

F a i l u r e  t o  p r o v i d e  t h i s  f a c i l i t y  w i l l  r e s u l t  i n  p r o c e s s i n g  s c h e d u l e  b o t t l e n e c k s  i n  t h e  u s e  of SAEF-2. This  
w i l l  s e v e r e l y  impact K S C ' s  a b i l i t y  t o  a d e q u a t e l y  s u p p o r t  t h e  FLEETSATCOM and INTELSAT, a s  well as o t h e r  f u t u r e  
customers. 

PROJECT DESCRIPTION: 

This  project p r o v i d e s  a pre- engineered meta l  a d d i t i o n  t o  Bui ld ing  M7-1061 w i t h  two 30 x 60 fee t  u s e r  payload 
cont ro l  rooms, each  w i t h  e l e c t r i c a l l y  o p e r a t e d  r o l l- u p  doors, 20 f ee t  wide by 8 feet  h i g h  ( F i g u r e s  3 and 4 ) .  
The control  rooms w i l l  be connected by  a 20 feet  wide by 8 fee t  h i g h  i n t e r i o r  r o l l u p  door t o  a l l o w  t h e  u s e  of 
both rooms by one user i f  r e q u i r e d .  Re a i r  c o n d i t i o n e d  b u i l d i n g  w i l l  be app rox ima te ly  5,200 s q u a r e  feet  i n  
s i z e  and w i l l  c o n t a i n  e n g i n e e r i n g  s u p p o r t  areas which may be conver ted  t o  c o n t r o l  rooms i f  t h e  work load  exceeds  
t h e  c a p a b i l i t y  of t h e  two u s e r  payload cont ro l  rooms. A r a i s e d  f loor  i n  t h e  user payload c o n t r o l  rooms w i l l  
f a c i l i t a t e  c a b l e  r o u t i n g  from an a d j o i n i n g  t e r m i n a l  room. Ut i l i t ies  and o t h e r  s e r v i c e s  w i l l  be extended from 
t h e  e x i s t i n g  b u i l d i n g .  

CF 2-3 



PROJECT COST ESTIMATE: 

This  c o s t  estimate is based on a p r e l i m i n a r y  eng inee r ing  r e p o r t .  

U n i t  o f  
Measure Q u a n t i t y  

Unit 
cos t  - 

I- --- --- Land Acquis i . t ion ......................................... 
Construction............................................. --- e-- --- 

Wlilding. . . .  ........................................... SF 5,200 46.92 
Si tework and cableway... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Mechanical............................................. SF 5,200 36.15 
Electrical............................................. SF 5,200 38.46 
Spec i a l  f e a t u r e s  ( r a i s e d  f loor) . . . . . . . . . . . . . . . . . . . . . . . .  SF 2,160 22.22 

--- --- 

Equipment.... -- --- ............................................ 
F a l l o u t  S h e l t e r  (not feas ib le ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

LIST OF RELATED GRAPHICS: 

F i g w e  1 - Locat ion Plan 
F igure  2 - S i t e  Plan 
F i g w e  3 - P e r s p e c t i v e  
F i g w e  4 - Floor Plan 

cost  

1,200,000 

244,000 
520,000 
188,000 
200,000 

48,000 

1.200.000 
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OTHER EQUIPMENT SUMMARY: 

Equipment t o  be funded wi th  R&D r e s o u r c e s  w i l l  consist p r i n c i p a l l y  o f  d a t a  t r a n s m i s s i o n  and communications 
t e r m i n a l  and i n t e r f a c e  items. The e s t i m a t e d  c o s t  is $400,000. 

FUTURE CoF FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding 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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SITE PLAN 
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FIGURE 3 
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NATIONAL AERONAUTICS AND SPACE ADflINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1986 ESTIMATES 

SUMMARY 

GODDARD SPACE FLIGHT CENTER 
~ _ I _  - 

O f f i c e  of Space Sc ience  -- and A p p l i c a t i o n s :  -__ Amount Page No. 

Cons t ruc t ion  o f  Addi t ions  t o  Research P r o j e c t s  Labora to ry . .  .................... 3,800,000 CF 3-1 

CF 3-9 Cons t ruc t ion  o f  S p a c e c r a f t  Systems Development and I n t e g r a t i o n  F a c i l i t y . .  ...... 8 ,000 ,000  

TOTAL.. ...................................................................... 11,800,000 
_I___-- 

CF 3 



GODDARD SPACE F L I G H T  CENTER 
F I S C A L  YEAR 1986 ESTIMATES 

CONSTRUCTION O F  A D D I T I O N S  TO RESEARCH P R O J E C T S  LABORATORY 

LOCATION PLAN 

PROJECT LOCATION 

F I G U R E  1 
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CONSTRUCTION OF F A C I L I T I E S  

FISCAL Y E A R  1986 ESTIMATES 

PROJECT TITLE:  C o n s t r u c t i o n  o f  Add i t i o n s  t o  Resea rch  P r o i e c t s  L a b o r a t o r v  

INSTALLATION: G odda r d  SDace F l i g h t  C e n t e r  

FY 1986 CoF ESTIMATE: $3.800 .OOO - 

-: G r e e n b e l t ,  P r i n c e  George ' s  County, Maryland 

C O G N I Z A N T  HEADOUARTERS OFFICE: O f f i c e  o f  Space S c i e n c e  and A p p l i c a t i o n s  

m: The fo l lowing  p r i o r  y e a r s  fund ing  is  related t o  t h i s  p r o j e c t :  

P lann ing  
and Des ian  C o n s t r u c t  i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 265,000 --- 265,000 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  2.741 .ooo 2.741.000 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265.000 3.008 .OOO 

SUMMA R Y PURPOSE AND SCOPE: 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  a computer sys tems  f a c i l i t y  a d d i t i o n  and a gas l a b o r a t o r y  a d d i t i o n  t o  the  west 
end o f  t h e  Research P r o j e c t s  Labora to ry  ( B u i l d i n g  2 )  a t  t h e  Goddard Space F l i g h t  Cen te r .  The computer sys tems  
f a c i l i t y  a d d i t i o n  w i l l  a l l e v i a t e  s e v e r e  overcrowding o f  computer equipment and a s s o c i a t e d  d a t a  s t o r a g e  needed 
t o  s u p p o r t  on-going and f u t u r e  unmanned e a r t h  o r b i t i n g  s a t e l l i t e  programs. The gas l a b o r a t o r y  a d d i t i o n  w i l l  
i s o l a t e  t h e  area used f o r  spec t roscopy  exper iments .  These exper iments  i n v o l v e  t h e  use  o f  haza rdous  gasses 
found i n  v a r i o u s  p l a n e t a r y  a tmospheres .  Its p r e s e n t  l o c a t i o n  is  a long  term s a f e t y  haza rd  t o  t h e  occupan t s  
o f  B u i l d i n g  2 .  
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PROJECT JUS TIFICATION: 

The Research P r o j e c t s  Labora to ry  houses  e x t r a t e r r e s t r i a l  p h y s i c s  and h i g h  energy  a s t r o p h y s i c s  a c t i v i t i e s .  
Th i s  complex s u p p o r t s  t h e  p h y s i c s  and astronomy program t h a t  i n c r e a s e s  our  knowledge and unders tand ing  o f  the  
o r i g i n ,  e v o l u t i o n ,  s t r u c t u r e ,  and composi t ion o f  t h e  u n i v e r s e .  T h i s  research r e q u i r e s  e x t e n s i v e  u s e  o f  computers 
t o  a n a l y z e  t h e  large amounts of  d a t a  g e n e r a t e d  by s a t e l l i t e  s e n s o r s .  I n  a d d i t i o n  t o  d a t a  r e d u c t i o n ,  t he  
computers  are e s s e n t i a l  f o r  t h e  d e s i g n  o f  new i n s t r u m e n t s  f o r  s p a c e c r a f t  and s h u t t l e .  Programs such  as COBE 
(and o t h e r  E x p l o r e r s )  and s h u t t l e  i n s t r u m e n t a t i o n  r e q u i r e  t h e  e x t e n s i v e  u s e  of computers.  The e x i s t i n g  f a c i l i t y  
does  n o t  a d e q u a t e l y  accommodate these computers.  As a r e s u l t  many sys tems  have been t e m p o r a r i l y  i n s t a l l e d  i n  
l a b o r a t o r y  space  which t h e n  cannot  be used f o r  i ts o r i g i n a l  and i n t e n d e d  purpose ,  t h e  f a b r i c a t i n g  o f  s p a c e c r a f t  
i n s t r u m e n t a t i o n .  There is  a p a r t i c u l a r  need f o r  a d d i t i o n a l  space  f o r  t e s t i n g  and c a l i b r a t i o n  o f  g r a z i n g  
i n c i d e n c e  x- ray optics. Without t h e  b u i l d i n g  a d d i t i o n ,  i t  w i l l  a l s o  be impossible t o  accommodate c r i t i c a l l y  
needed new equipment.  Also ,  t h e  n a t u r e  o f  t h e  work done i n  t h i s  l a b  g e n e r a t e s  large amounts o f  d a t a  i n  t h e  
form of magnet ic  t a p e s ,  and the  l a c k  o f  s t o r a g e  space  f o r  r eady- access  t o  these t a p e s  by r e s e a r c h e r s  and 
s c i e n t i s t s  is a s e r i o u s  problem. 

The E x t r a  Terrestrial  P h y s i c s  Labora to ry  is  d e d i c a t e d  t o  t he  s t u d y  of  p l a n e t a r y  a tmospheres  and i n t e r s t e l l a r  
c l o u d s  i n v o l v i n g  a s t r o c h e m i s t r y ,  u l t r a v i o l e t  and v i s a b l e  l i g h t  s p e c t r o s c o p y ,  and chemical k i n e t i c s  exper iments  
u s i n g  e x o t i c  gasses found o r  thought  t o  be c o n s t i t u e n t s  o f  p l a n e t a r y  a tmospheres .  The gases are h i g h l y  t o x i c ,  
( i . e . ,  f l o u r i n e ,  c h l o r i n e ,  bromine,  hydrogen c y a n i d e ,  and i r o n  c a r b o n y l ) ,  and should  n o t  be used i n  a b u i l d i n g  
which a lso  houses  o t h e r  f u n c t i o n s .  Recen t ly ,  an a c c i d e n t a l  leakage o f  noxious  hydrogen s u l f i d e  gas was drawn 
i n t o  t h e  a i r  c i r c u l a t i o n  d u c t s  r e q u i r i n g  t h e  e v a c u a t i o n  o f  t he  e n t i r e  b u i l d i n g .  Had a more t o x i c  gas been 
l e a k e d ,  a d i s a s t r o u s  t r a g e d y  could  have o c c u r r e d .  While shor t- term measures t o  provide  s a f e r  v e n t i l a t i o n  w i t h i n  
t h e  b u i l d i n g  have been accompl ished,  it is  ex t remely  impor tan t  t h a t  an  a d e q u a t e l y  s i z e d  and i s o l a t e d  f a c i l i t y  
be provided f o r  t h e  a s t r o c h e m i s t r y  l a b o r a t o r i e s .  

Delaying t h i s  p r o j e c t  w i l l  r e s u l t  i n  t h e  need t o  u s e  t r a i l e r s  t o  hold  data t a p e s  t h a t  are u t i l i z e d  on a 
d a i l y  basis and many o f  t h e  computer sys tems  w i l l  have t o  be d i s p e r s e d  t o  o t h e r  GSFC f a c i l i t i e s .  T h i s  would 
s e v e r e l y  degrade t h e  f u n c t i o n s  by p ro long ing  i n e f f i c i e n c i e s  and poor morale .  Delay of  c o n s t r u c t i o n  o f  the  Gas 
Labora to ry  a d d i t i o n  w i l l  c o n t i n u e  t o  s u b j e c t  b u i l d i n g  occupan t s  t o  p o t e n t i a l  h e a l t h  and s a f e t y  h a z a r d s  from 
t o x i c  gas leaks. 



PROJECT DESCRIPTION: 

The p r o j e c t  w i l l  p rov ide  for t h e  c o n s t r u c t i o n  o f  t w o  a d d i t i o n s  t o  t h e  Research P r o j e c t s  Laboratory.  The 
computer sy s t ems  f a c i l i t y  a d d i t i o n  w i l l  be a 12,000- square f o o t ,  t h r e e- s t o r y  a d d i t i o n  t o  t h e  west end o f  t h e  
l a b o r a t o r y .  The f i rs t  f l o o r  w i l l  be 3,400 s q u a r e  f e e t ,  p r i m a r i l y  d e d i c a t e d  t o  t a p e  s t o r a g e  and r e t r i e v a l .  
The second and t h i r d  f loors  w i l l  be above an e x i s t i n g  f i r s t  f loor  v a u l t  and w i l l  c o n t a i n  4,300 s q u a r e  f ee t  
e a c h .  A t o t a l  of 7,700 s q u a r e  feet  of computer f l o o r i n g  w i l l  be i n c l u d e d  w i t h  t h e s e  t w o  f loors .  The mechanical  
sys tem w i l l  p rov ide  unde r f l oo r  c o o l i n g  t o  t h e  computer equipment and a s e p a r a t e  a i r  c o n d i t i o n i n g  system i n  t h e  
pe r sonne l  occupied  s p a c e s .  Pr imary  e l e c t r i c a l  power w i l l  be p rov ided  from an e x i s t i n g  manhole on t h e  n o r t h  
s i d e  o f  t h e  b u i l d i n g .  

The Gas Labora tory  a d d i t i o n  w i l l  be a 15,000- square foo t ,  two- level  s t r u c t u r e  t h a t  w i l l  house t h e  seven 
I n f r a r e d  Spectroscopy and K i n e t i c s  and Spectroscopy L a b o r a t o r i e s  which a r e  c u r r e n t l y  located i n  t h e  e x i s t i n g  
b u i l d i n g .  The ground f loor  w i l l  house a mechanical  equipment room and a u t i l i t y  s e r v i c e  area.  The first  f l o o r  
w i l l  be 7,800- gross s q u a r e  feet  and w i l l  i n c l u d e  l a b o r a t o r y  s p a c e ,  l o a d i n g  dock and r e c e i v i n g / s t a g i n g  a r e a ,  
hazardous  s t o r a g e  a r e a  and r e s t rooms .  The 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  system w i l l  p r o v i d e  a 
s u f f i c i e n t l y  h i g h  number o f  a i r  changes t o  t h e  l a b o r a t o r y  a reas ,  and t h e  e x h a u s t  a i r  w i l l  be d u c t e d  t o  t h e  
chemica l  hoods a s  make-up a i r  for  economy of  o p e r a t i o n s .  S p e c i a l  l a b o r a t o r y  equipment such  as  i n d i v i d u a l  
r e s e a r c h  hoods w i t h  s i n k s ,  c o u n t e r s  and c a b i n e t s ,  p lug  m o l d s ,  i s o l a t i o n  c o n c r e t e  p a d s ,  emergency shower 
equ ipment ,  oxygen d e t e c t o r s ,  and water s u p p l y  and d r a i n a g e  for  equipment c o o l i n g  w i l l  be p rov ided .  

The e x t e r i o r  of b o t h  a d d i t i o n s  w i l l  match t h e  e x i s t i n g  b u i l d i n g  facade  and u t i l i t y  s e r v i c e s  and f i r e  p r o t e c t i o n  
s y s t e m s  w i l l  be ex tended  from t h e  e x i s t i n g  b u i l d i n g .  A new s ta i rwel l ,  e l e v a t o r  and o u t s i d e  e n t r a n c e  w i t h  a 
ramp for  handicapped access w i l l  be prov ided .  T h i s  p r o j e c t  a11 also  restore s p a c e  c u r r e n t l y  used fo r  g a s  
l a b o r a t o r i e s  t o  i ts  o r i g i n a l  c o n d i t i o n  and add app rox ima te ly  2,100 s q u a r e  feet  o f  e n v i r o n m e n t a l l y  c o n t r o l l e d  
s p a c e  on t h e  r o o f  of  t h e  e x i s t i n g  s t r u c t u r e .  
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PROJ ECT COST ESTIMATE : 

T h i s  cost  estimate is based on two p r e l i m i n a r y  eng inee r ing  r e p o r t s  . 
U n i t  of Uni t  
Measu re  Quan t 1 t v  Coat 

Land Acau i s i t i on  ... ... ... ......................................... 
C o n s t r u c t i o  n ............................................. ... ... ... 

... ... ... Computer Systems F a c i l i t y  .............................. 
Genera l  r equ i r emen t s  and s i t e w o r k  .................... ... ... ... 
S t r u c t u r a l  ........................................... 
A r c h i t e c t u r a l  ... ... ... 
E l e v a t o r  ... ... ... 
Mechanical  ... ... ... 
Electr ical  ........................................... 

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

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

Gas Labora to ry  Add i t i on  ... ... ... ................................ 
... ... S i t e  development ..................................... LS 

S t r u c t u r a l  ........................................... LS 
A r c h i t e c t u r a l  ........................................ LS 
Mechanical  ........................................... LS 
Elec t r ica l  ........................................... L 3  
R e s t o r a t i o n  . B u i l d i n g  2 ............................. LS 

... ... 

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

... ... ... E a u i ~ m e n t  ................................................ 

... ... ... Research  hoods and o ther  l a b o r a t o r y  equipment .......... 
(no t  f eas ib le )  ... ... ... F a l l o u t  She1  t e r  ........................... 

Tota l  ................................................................................. 

... 

3.710 . 000 

2.300. 000 

(243. 0001 
(620. 000) 
(651. 000) 

(72. 0001 
(404. 000) 
(310. 000) 

1.430. 000 

( 80. 000 1 
( 1  80. 000) 
(420. 000) 
(490. 000) 
(246. 0001 
( 1 4. 000 1 

70 . 000 

70. 000 

... 

3.800.000 
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LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  P lan  
F i g u r e  2 - S i t e  P lan  
Figure 3 - F i r s t  F l o o r  P lan  

OTHER EQUIPMENT SUMMARY: 

A d d i t i o n a l  ADP equipmept e s t i m a t e d  t o  c o s t  $3,600,000 w i l l  be purchased wi th  R&D f u n d s .  

FUTURE CoF ESTIYATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding 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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GODDARD S P A C E  F L I G H T  CENTER 
F I S C A L  YEAR 1986 ESTIMATES 

CONSTRUCTION O F  A D D I T I O N S  TO RESEARCH P R O J E C T S  LABORATORY 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1986 ESTIMATES 

PROJECT TITLE:  C o n s t r u c t i o n  o f  S p a c e c r a f t  Systems Development and I n t e g r a t i o n  F a c i l i t y  

I INSTALLATION: Goddard Space F l i g h t  Cen te r  

FY 1986 CoF ESTIMATE: $8,000,000 
I--- ~- 

LOCATION OF PROJECT: G r e e n b e l t ,  P r i n c e  George 's  County, Maryland 

COGNIZANT HEADQUARTERS OFFICE: Office o f  Space Sc ience  and A p p l i c a t i o n s  

FY 1985 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 1,100,000 
C a p i t a l i z e d  inves tment .  .................................... N /A 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY PURPOSE AND SCOPE: 

1 ,100,000 

--- 1,100,000 

I ,  100,000 

P r o j e c t  p r o v i d e s  t h e  f i r s t  increment  o f  c o n s t r u c t i o n  o f  an a d d i t i o n  t o  t h e  Bui ld ing  7/10/15 complex t o  
p r o v i d e  a S p a c e c r a f t  Systems Development and I n t e g r a t i o n  F a c i l i t y .  Th i s  f a c i l i t y  w i l l  accommodate s i m u l t a n e o u s ,  
mul t i- year  development and i n t e g r a t i o n ,  and /o r  major long  term r e f u r b i s h m e n t  o f  two s p a c e c r a f t ,  e a c h  up t o  t h e  
s i ze  o f  a f u l l  s h u t t l e  pay load ,  i n  a work s p a c e  equipped wi th  t h e  r e q u i s i t e  s t r i n g e n t  environmental  c o n t r o l s .  
P r e s e n t  GSFC f a c i l i t i e s  a r e  t o o  smal l  f o r  f u l l  s i z e  s h u t t l e  p a y l o a d s ,  and t h e  h i g h  th roughput  pre- launch 
p r o c e s s i n g  f a c i l i t i e s  a t  t h e  Kennedy Space Center  are  n o t  in tended  nor a v a i l a b l e  f o r  t h i s  l o n g e r  term work. 
A second and f i n a l  increment  t o  complete  t h e  f a c i l i t y  i s  planned f o r  FY 1987. 
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PROJECT JUSTIFICATION: 

With t h e  Space S h u t t l e  now o p e r a t i o n a l ,  full e x p l o i t a t i o n  o f  its c a p a b i l i t i e s  t o  s u p p o r t  space  s c i e n c e  and 
a p p l i c a t i o n s  m i s s i o n s  is be ing  i n i t i a t e d  t h r o u g h  p lann ing  and development o f  l a r g e r  and h e a v i e r  s p a c e c r a f t  and 
pay loads .  Shut t le- launched s p a c e c r a f t  w i t h  l a r g e r  and expanded i n s t r u m e n t a t i o n  a r e  expected t o  p l a y  a 
s i g n i f i c a n t  r o l e  i n  i n c r e a s i n g  our u n d e r s t a n d i n g  o f  t h e  u n i v e r s e  and t h e  e a r t h .  When it is economica l ly  o r  
s c i e n t i f i c a l l y  advantageous ,  t h e s e  h i g h l y  ins t rumented  s p a c e c r a f t  can now be  des igned t o  c a p i t a l i z e  on t h e  
f l e x i b i l i t y  o f ,  r e t r i e v a l  and re fu rb i shment  for extended u s e f u l  l i f e  and r e u s e .  GSFC is t h e  a p p r o p r i a t e  s i t e  
for t h e  development of t h e s e  l a r g e  i n s t r u m e n t s  because  it is t h e  l ead  c e n t e r  f o r  t h e  development,  f a b r i c a t i o n ,  
i n t e g r a t i o n ,  and management of s c i e n c e  and a p p l i c a t i o n s  s p a c e c r a f t  i n  e a r t h  o r b i t .  GSFC a l s o  possesses t h e  
r e q u i r e d  p e r s o n n e l  t h a t  are s k i l l e d  i n  t h e  r e l a t e d  s t a t e- o f- t h e- a r t  t echno logy .  To f u l l y  u s e  t h i s  v a l u a b l e  
and r e s i d e n t  expertise r e q u i r e s  t h e  p r o v i s i o n  o f  an i n t e g r a t i o n  and f a b r i c a t i o n  f a c i l i t y  l a r g e  enough t o  
accommodate maximum s ize  s h u t t l e  f l i g h t  hardware.  

Cons t ruc t ion  of t h i s  f a c i l i t y  as an a d d i t i o n  t o  t h e  GSFC s p a c e c r a f t  development complex will p r o v i d e  t h e  
c a p a b i l i t y  for p r o c e s s i n g  and i n t e g r a t i n g  s p a c e c r a f t  up t o  S h u t t l e  payload bay c a p a c i t y ,  and t a k e  advan tage  
o f  e x i s t i n g  suppor t  sys tems .  
i n  t h e  e a r l y  1960s t o  accommodate sounding r o c k e t s ,  E x p l o r e r s ,  and o t h e r  small s p a c e c r a f t .  The f a c i l i t i e s  
were expanded i n  1967 to p r o v i d e  f o r  i n t e g r a t i o n  o f  s p a c e c r a f t  f o r  Delta and Centaur s i z e d  l aunch  v e h i c l e s ,  
and aga in  i n  1978 to  accommodate s h u t t l e  p a l l e t  s i z e d  i n s t r u m e n t s  o f  up t o  10,000 pounds maximum weight .  These 
GSFC i n t e g r a t i o n  and t e s t  f a c i l i t i e s  can be used f o r  major component work, i n  s u p p o r t  of S h u t t l e- s i z e  s p a c e c r a f t ,  
b u t  current s ize  and weight l i m i t a t i o n s  p reven t  work on t h e  l a r g e  f l i g h t  hardware t h a t  can t a k e  f u l l  advan tage  
o f  t h e  Space S h u t t l e ' s  c a p a b i l i t y .  A h i g h  bay,  laminar flow, c l e a n  room is t h e  most c r i t i c a l  element o f  t h i s  
f a c i l i t y  r equ i rement .  To m e e t  t h e  s t r i n g e n t  r equ i rements  o f  s c i e n t i f i c  s p a c e c r a f t  and i n s t r u m e n t s ,  it must 
p r o v i d e  a c l e a n l i n e s s  s t a n d a r d  o f  c l a s s  100 as t h e  a i r  e n t e r s  t h e  room i n  o r d e r  t o  e n s u r e  a c lass  10,000 
environment a t  t h e  work s t a t i o n s .  It o f t e n  r e q u i r e s  up t o  two y e a r s  f o r  s p a c e c r a f t  developmental  i n t e g r a t i o n ,  
encompassing p h y s i c a l  and e l e c t r o m a g n e t i c  t e s t i n g ,  f u n c t i o n a l  t e s t i n g ,  e l e c t r o n i c  and o p t i c a l  adjus tment  , and 
a l ignment .  Based on c u r r e n t  p l a n n i n g ,  t h e  proposed f a c i l i t y  must be able  t o  accommodate t h e  s imul taneous  
i n t e g r a t i o n  and/or r e fu rb i shment  o f  two s p a c e c r a f t  which p e r m i t s  n e c e s s a r y  program o v e r l a p s .  

The first e lements  of  t h e  e x i s t i n g  f a c i l i t y  complex were des igned and c o n s t r u c t e d  

The payload p r o c e s s i n g  f a c i l i t i e s  a t  t h e  Kennedy Space Center a r e  n o t  des igned f o r  and cannot  accommodate 
t h i s  type  o f  long term work. They are f u l l y  committed t o  p r e l a u n c h  p r o c e s s i n g  o f  s h u t t l e  payloads .  E x i s t i n g  
development c o n t r a c t o r  f a c i l i t i e s  do no t  meet t h e  c l e a n l i n e s s ,  s i z e  and s c h e d u l i n g  c r i t e r i a .  This f a c i l i t y  
w i l l  a lso s i g n i f i c a n t l y  enhance CSFC's a b i l i t y  t o  r e t a i n  and main ta in  t h e  n e c e s s a r y  in- house expertise i n  
r e s e a r c h ,  development,  i n t e g r a t i o n ,  and test a c t i v i t i e s .  
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IMPACT OF DELAY: 

Delay of  t h i s  p r o j e c t  would a d v e r s e l y  impact t h e  f u l l  e x p l o i t a t i o n  o f  t h e  S h u t t l e ' s  c a p a b i l i t i e s  f o r  MAS4 
r e s e a r c h  and development s p a c e c r a f t ,  by r e s t r i c t i n g  s p a c e c r a f t  development t o  t h e  p r e sen t  s i z e  and weight 
l i m i t e d  f a c i l i t i e s .  This f a c i l i t y  must  be s t a r t e d  now i n  o rde r  t h a t  developmental  s p a c e c r a f t  lrhich ca". Lake 
f u l l  advantage of  t h e  l a r g e  S h u t t l e  c a rgo  bay c a p a b i l i t y  can be p r o p e r l y  suppo r t ed .  

PROJECT DESCRIPTION: 

This  p r o j e c t  w i l l  p rov ide  t h e  i n i t i a l  increment f o r  t h e  c o n s t r u c t i o n  o f  a t e c h n i c a l  a d d i t i o n  o f  approx imate ly  
78,800 g ros s  square  f e e t  t o  t h e  n o r t h  s i d e  o f  t h e  Wlilding 7/10/15 complex (F igu re  1 ) .  Long lead  s t r u c t u r a l  
s t e e l ,  founda t ions ,  some s i t e  work and c l o s i n g  i n  o f  t h e  b u i l d i n g  s h e l l  w i l l  be emphasized du r ing  t h i s  phase 
o f  work. Domestic wa te r ,  s a n i t a r y  and s to rm sewers, communications,  s team, c h i l l e d  wa te r ,  and e l e c t r i c a l  power 
a r e  a v a i l a b l e  and will be ex tended  from e x i s t i n g  d i s t r i b u t i o n  systems w i t h i n  t h e  a p p r o p r i a t e  increments .  

The f a c i l i t y  a d d i t i o n  (F igu re  2)  when completed w i l l  i n c l u d e :  a 12,500- square f o o t ,  106-foot h i g h  bay, 
laminar  flow, c l e a n  room; a 1,000- square f o o t  change room f o r  personne l  changing i n t o  cleanroom a t t i r e ;  a 
25,000- square f o o t  f l i g h t  hardware s t o r a g e  a r e a  ( i n c l u d e s  5,000 squa re  f e e t  o f  bonded s t o r a g e  a r e a  f o r  long  
term s t o r a g e  o f  payload components);  a 10,000- square f o o t  two- story suppor t  a r e a  ( i n c l u d e s  a 3,500- square f o o t  
au tomat ic  d a t a  p roces s ing  room fo r  s i m u l a t i n g  d a t a  f low t o  and from pay loads ) ;  and an 11,500- square f o o t  
s t a g i n g ,  sh ipp ing  and r e c e i v i n g  a r e a .  This  f a c i l i t y  w i l l  be suppor ted  by t h e  e x i s t i n g  i n t e g r a t i o n ,  env i ronmenta l  
t e s t ,  c o n t r o l  centers, and d a t a  p roces s ing  c a p a b i l i t y  l o c a t e d  i n  t h e  a d j a c e n t  Bui lding 7/10 complex and e l sewhere  
a t  CSFC. 

The c l ean  room is s i z e d  t o  s imu l t aneous ly  accommodate two f u l l  s h u t t l e  bay pay loads  up t o  60 feet l o n g ,  15 
f e e t  i n  d iameter  and maximum S h u t t l e  c a rgo  weigh t .  It w i l l  a l s o  house r e l a t e d  ground suppor t  equipment and 
p rov ide  adequa te  acces s  a i s l e s .  Two c r a n e s  w i l l  be i n s t a l l e d  w i th in  t h e  c l e a n  room wi th  h o i s t i n g  c a p a c i t i e s  
o f  35 t o n s  each.  Class  100 f i l t e r e d  a i r  (90,000 cubic  feet per m i n u t e )  w i l l  enter t h e  c l ean  room a t  t h e  n o r t h  
s i d e  th rough  a f l o o r- t o- c e i l i n g ,  w a l l- t o -w a l l ,  h i g h  e f f i c i e n c y  p a r t i c u l a t e  a i r  f i l t e r  bank (F igu re  3). This 
f i l t e r i n g  sys tem w i l l  produce a c l e a n l i n e s s  level  o f  a t  l e a s t  c l a s s  10,000 w i t h i n  a l l  work s t a t i o n s .  

This  f a c i l i t y  w i l l  a l s o  i n c l u d e  a 35-ton c r a n e  i n  t h e  s t a g i n g ,  sh ipp ing  and r e c e i v i n g  a r e a ;  a p a s s e n g e r / f r e i g h t  
e l e v a t o r ;  a dua l  type  e l e c t r i c a l  power sys tem t o  p rov ide  redundancy; and a f i r e  p r o t e c t i o n  and u t i l i t y  c o n t r o l  
system which w i l l  be connected t o  t h e  c e n t e r  wide  u t i l i t y  c o n t r o l  sys tem.  
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PROJECT COST ESTIMATE: 

The c o s t  e s t i m a t e  is based on a p r e l i m i n a r y  eng inee r ing  r e p o r t .  

U n i t  o f  Unit 
Mea s u r  e Q u a n t i t y  c o s t  - c o s t  - 

-- --- --- --- Land A c q u i s i t i o n  ......................................... 
Cons t ruc t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- 

S i t e  development . . . . . . . . . . . .  ........................... LS --- --- 800,000 
Demolition............................................. LS --- --- 150,000 
High bay laminar  f l ow  c l e a n  room.. . . . . . . . . . . . . . . . . . . . . .  LS --- --- 4,000,000 
Change room.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- 50,000 
F l i g h t  hardware s t o r a g e  a r ea . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- goo, 000 
Shipp ing ,  r e c e i v i n g ,  and s t a g i n g  a r ea . . . . . . . . . . . . . . . . . .  LS --- --- 1,500,000 

--- --- 600,000 Automatic da t a  p roces s ing  and t e c h n i c a l  suppo r t  a r ea . .  . LS 

Equipment --- --- --- --- ................................................ 
F a l l o u t  S h e l t e r  (no t  f e a s i b l e ) . . . . . . . . . . . .  ............... -- --- 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........................................... 8,000,000 

- NOTE: 
t h e  p r o j e c t  is e s t ima ted  a t  $16,000,000. 

This  c o s t  e s t i m a t e  p rov ides  o n l y  f o r  t h e  FY 1986 increment o f  t h e  t o t a l  f a c i l i t y .  The t o t a l  c o s t  o f  

LIST OF RELATED GRAPHICS 

Figure  1 - Locat ion Plan 
F igure  2 - Floor  Plans 
F igure  3 - I s o m e t r i c  Sec t ion  
F igure  4 - GSFC Spacec ra f t  H i s to ry  1960-1 992 
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OTHER EOUIPMENT SUMMARY: 

M a t e r i a l s  h a n d l i n g  equipment e s t i m a t e d  t o  cost $50,000 w i l l  be provided from R&D r e s o u r c e s .  

FUTURE C o F  ESTIMATED FUNDING REQUIRED TO COMPLETE T H I S  PROJECT:  

To complete  t h i s  p r o j e c t ,  a second and f i n a l  increment  w i l l  be inc luded  i n  t h e  F Y  1987 budget r e q u e s t  for  
an a d d i t i o n a l  $8 m i l l i o n .  

CF 3-14 



GODDARD SPACE F L I G H T  CENTER 
F I S C A L  YEAR 1986 E S T I M A T E S  

CONSTRUCTION OF SPACECRAFT SYSTEMS DEVELOPMENT AND I N T E G R A T I O N  F A C I L I T Y  
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CONSTRUCTION OF SPACECRAFT SYSTEMS DEVELOPMENT AND I N T E G R A T I O N  F A C I L I T Y  
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PROJECT JUSTIFICATION: 

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 approve3 i n  o r d e r  t o  complete t h e  c o n s t r u c t i o n  e f f o r t  s t a r t e d  with 1985 
r e s o u r c e s .  This  i nc remen t ,  a long with t h e  $11,500,000 p o r t i o n  o f  t h e  p r o j e c t  approved i n  FY 1985, w i l l  p rovide  
a complete f a c i l i t y  s u i t a b l e  for i t s  in t ended  purpose .  "his p r o j e c t  is t h e  c o n t i n u a t i o n  and complet ion of a l l  
e lements  of work b e g m  i n  FY 1985. Without  FY 1986 f u n d i n g ,  t h e  b u i l d i n g  s h e l l  and b a s i c  u t i l i t i e s  would be 
comple t e ,  b u t  t h e  mechanical  and e l e c t r i c a l  s y s t e m s  and b u i l d i n g  f i n i s h e s  would n o t  be completed.  The numerical  
s i m u l a t i o n  computers  could  not  be i n s t a l l e d ,  and t h e  p r i n c i p a l  purpose  o f  t h e  f a c i l i t y  could  not  be r e a l i z e d .  

To be s u c c e s s f u l ,  t h e  NAS Process ing  System Network must be s i t u a t e d  so t h a t  t h e r e  is i n t e r a c t i o n  between 
t h e  r e s e a r c h e r s  who i d e n t i f y  and s p e c i f y  r e q u i r e m e n t s ,  t h e  development s t a f f  which t r a n s l a t e s  t h e  r e s e a r c h  
r equ i r emen t s  i n t o  machine f o r m a t ,  t h e  equipment o p e r a t i o n s  s t a f f ,  and t h e  maintenance s t a f f .  Thus, adequate  
f a c i l i t i e s  must be provided for  t h i s  advanced,  high-speed computer sys tem,  i ts  p e r i p h e r a l  equipment,  and t h e  
s t a f f  t h a t  u s e  and ma in ta in  i t .  In a d d i t i o n ,  t h e  computer system must be housed i n  a secure environment.  ?he 
proposed f a c i l i t y  w i l l  s a t i s f y  t h e s e  r equ i r emen t s .  

IMPACT OF DELAY: 

Delay of t h e  FY 1986 p o r t i o n  of t h i s  p r o j e c t  would r e q u i r e  NASA t o  s t o p  work when t h e  FY 1985 p r o j e c t  funds  
are exhaus ted .  The b u i l d i n g  would be incomple t e  and u n s u i t a b l e  f o r  i n s t a l l a t i o n  and a c t i v a t i o n  of t h e  complex, 
expens ive  computer system being d e l i v e r e d .  A de l ayed  s t a r t- u p  wi th  FY 1987 o r  subsequent  year  funding  would 
cause  a d d i t i o n a l  cos ts  due t o  e s c a l a t i o n  and a r e s t a r t  of c o n s t r u c t i o n .  

PROJECT DESCRIPTION: 

The p r o j e c t  ( F i g u r e  2 )  p rov ides  approx ima te ly  90,500 s q u a r e  feet  t o  house t h e  NAS Process ing  System Network, 
p e r i p h e r a l  equipment,  and secure computer equipment.  Adequate s p e c i a l  u t i l i t i e s  and u t i l i t i e s  management 
sys t ems  w i l l  be i n s t a l l e d .  A 3,000- square foot  TEMPEST secure a r e a  w i l l  a l s o  be provided .  Phys i ca l  and f i r e  
s e c u r i t y  sys t ems  a r e  i nc luded .  

Approximately 35,000 s q u a r e  feet a r e  a l l o c a t e d  fo r  computer sys tems and computer s u p p o r t .  Research,  
development,  o p e r a t i o n s ,  and maintenance f u n c t i o n s  w i l l  occupy approx ima te ly  22,000 s q u a r e  fee t .  L ib ra ry ,  
c o n s u l t a t i o n ,  and confe rence  rooms w i l l  r e q u i r e  5 ,000 s q u a r e  f ee t .  The remainder of t h e  b u i l d i n g  w i l l  house 
mechanical  equipment,  s t o r a g e  a r e a s ,  c o r r i d o r s ,  restrooms, and s i m i l a r  space .  S i t e  development,  a c c e s s  p a r k i n g ,  
l a n d s c a p i n g ,  and u t i l i t i e s  a r e  i nc luded .  P r o v i s i o n s  w i l l  be made for secure computer o p e r a t i o n s  and p rocess ing  
of c l a s s i f i e d  m a t e r i a l .  
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PROJECT COST ESTIMATE: 

This  cost e s t i m a t e  is based on d e t a i l e d  e n g i n e e r i n g  es t imates .  

Uni t  o f  Unit  
cos t  Measure Q u a n t i t y  - 

-- --- Land A c q u i s i t i o n  ......................................... 
Construction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- 

-- --- --- S i t e  p r e p a r a t i o n  ....................................... 
Architectural /s t ructural . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF 90,500 29.40 
Mechanical............................................. SF 90,500 18.23 
Electrical............................................. SF 90,500 14.25 
Tempest security. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF 3,000 866.67 

Equipment -- --- --- ................................................ 
F a l l o u t  S h e l t e r  ( n o t  feasible).. . . . . . . . . . . . . . . . . . . . . . . . . .  -- 

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

L IST  OF RELATED GRAPHICS: 

F i g w e  1 - Loca t ion  Plan 
F igure  2 - S i t e  Plan 

OTHER EQUIPMENT SUMMARY: 

8,200,000 

--- 
2,660,000 
1,650,000 
1,290,000 
2,600,000 

Computers and o t h e r  e l e c t r o n i c  d a t a  p r o c e s s i n g  equipment are being f u r n i s h e d  with  R&D f u n d s .  Office, open 
l a n d s c a p i n g ,  and f u r n i s h i n g s  a r e  be ing  provided with  R&PM funds .  

FUTURE CoF FUNDING R E Q U I R E D  TO COMPLETE THIS PROJECT: 

No f u t u r e  Cof funding is r e q u i r e d  t o  complete  t h i s  p r o j e c t  a t  t h i s  time. P o r t i o n s  of t h e  b u i l d i n g ,  however, 
a r e  designed for  expansion should it be r e q u i r e d .  

CF 5-4 



&‘VIES RESEARCH CENTER 
F I S C A L  YEAR 1986 ESTIMATES 

CONSTRUCTION O F  NUMERICAL AERODYNAMIC SIMULATION F A C I L I T Y  

SITE PLAN 
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J E T  P R O P U L S I O N  LABORATORY 
F Y  1986 C o F  E S T I M A T E S  

’ . o  * -9 Q’’,.‘ CONSTRUCTION O F  M I C R O D E V I C E S  LABORATORY 

LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1986 ESTIMATES 

PROJECT TITLE.: C o n s t r u c t i o n  o f  Microdevices  L a b o r a t o r y  

INSTALLATION: J e t  P r o p u l s i o n  L a b o r a t o r y  

FY 1986 CoF ESTIMATE: $8,900,000 
----I----- 

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

C O G N I Z A N T  HEADQUARTERS OFFICE: O f f i c e  o f  Space Science  and A p p l i c a t i o n s  

FY 1985 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  years fund ing  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t  i o n  T o t a l  

S p e c i f i c  CoF funding ....................................... 774,000 
C a p i t a l  i zed inves tment  ..................................... N /A 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774iOOO 

SUMMARY PURPOSE AND SCOPE: 

The Microdevices Labora to ry  provided by t h i s  p r o j e c t  i s  r e q u i r e d  f o r  m i c r o e l e c t r o n i c s  r e s e a r c h  and t echno logy  
deve lopnen t  f o r  s o l i d - s t a t e  d e v i c e s ,  spaceborne v e r y  l a r g e  s c a l e  i n t e g r a t e d  (VLSI ) c i r c u i t s ,  o p t o e l e c t r o n i c s ,  
and advanced computer a r c h i t e c t u r e  and subsystems.  An i n t e n s i f i e d  and i n t e g r a t e d  e f f o r t  i n  t h e s e  a r e a s  i s  
n e c e s s a r y  t o  a c h i e v e  e l e c t r o n i c s  systems performance improvements r e q u i r e d  f o r  f u t u r e  s p a c e c r a f t .  S p e c i a l i z e d  
r e s e a r c h  equipment and an i n c r e a s i n g  pe r sonne l  complernen t invo lved  i 2  m i c r o e l e c t r o n i c s  r e s e a r c h  p r e s e n t  1 y 
d i s p e r s e d  i n  v a r i o u s  l o c a t i o n s  a t  JPL in i n a d e q u a t e  l a b o r a t o r i e s ,  w i l l  be r e l o c a t e d  and c o n s o l i d a t e d  i n  t h i s  
new f a c i l i t y .  



PROJECT JUST IFICATION 

M i c r o e l e c t r o n i c  d e v i c e s  pervade a m u l t i t u d e  of  space  a p p l i c a t i o n s  i n c l u d i n g  communications,  f i b e r  o p t i c  da ta  
t r a n s m i s s i o n ,  o p t i c a l  s i g n a l  p r o c e s s o r s ,  i n t e g r a t e d  o p t i c a l  d e v i c e s  f o r  scene  c o r r e l a t i o n ,  p a t t e r n  r e c o g n i t i o n ,  
real-time S y n t h e t i c  Aperature  Radar (SARI s i g n a l  p r o c e s s i n g ,  imaging s p e c t r o m e t e r  data p r o c e s s i n g  as well as  
p a s s i v e  and a c t i v e  s e n s i n g .  These a p p l i c a t i o n s  are t h r e a d e d  th rough  a h o s t  o f  agency m i s s i o n s  from large space  
s t r u c t u r e s  and o b s e r v a t i o n s  o f  t e r r e s t r i a l ,  p l a n e t a r y  and galact ic  phenomena t o  a e r o n a u t i c s  s t u d i e s  s u c h  as 
laser  d i a g n o s t i c  wind t u n n e l  measurements. 

M i c r o e l e c t r o n i c s  permit  h i g h l y  s o p h i s t i c a t e d  o p e r a t i o n a l  r e l i a b i l i t y  and a n a l y t i c a l  c a p a b i l i t y  t o  be ach ieved  
whi le  minimizing s i z e ,  weight ,  power d r a i n ,  and c o s t .  A major  i n c r e a s e  i n  m i c r o e l e c t r o n i c s  research is needed 
so t h a t  f u t u r e  NASA sys tems  w i l l  be "af fordable1I by i n c o r p o r a t i n g  advanced t echno logy ,  cus tomized f o r  t h e  
unique space  environment .  NASA must m a i n t a i n  a f r o n t i e r  p o s i t i o n  i n  t h e  e x p l o r a t i o n  and u t i l i z a t i o n  o f  new 
d e v i c e s ,  components, and materials f o r  u l t i m a t e  r e a l i z a t i o n  i n  advanced m i s s i o n s .  There is a l s o  a need t o  
unders tand  and model t h e  fa i lu re  mechanisms a s s o c i a t e d  wi th  t h e  unique space  environment i n  these  advanced 
d e v i c e s  and materials. 

Because o f  t h e  r e l a t i v e l y  small number and t h e  unique n a t u r e  o f  t h e  d e v i c e s  needed by N A S A  i t  is most u n l i k e l y  
t h a t  t h e  e l e c t r o n i c s  i n d u s t r y  w i l l  conduct  t h e  n e c e s s a r y  r e s e a r c h  and development t h a t  is e s s e n t i a l  f o r  t h o s e  
m i c r o e l e c t r o n i c  d e v i c e s  r e q u i r e d  by NASA. T h i s  f o r c e s  t he  agency t o  p rov ide  i ts  own in- house c a p a b i l i t y  f o r  
research and development.  JPL  i s  t h e  i d e a l ,  l o g i c a l  l o c a t i o n  f o r  t h i s  research and development a c t i v i t y .  JPL 
p r e s e n t l y  has t he  s c i e n t i f i c  p e r s o n n e l  s t a f f  which can a l s o  a v a i l  themse lves  of t h e  c l o s e  r e l a t i o n s h i p  w i t h  
t h e  d i s t i n g u i s h e d  e l e c t r o n i c s  f a c u l t y  researchers a t  t h e  C a l i f o r n i a  I n s t i t u t e  of  Technology. 

The proposed Microdevices  Labora to ry  w i l l  p r o v i d e  a s u i t a b l e  f a c i l i t y  t o  conduct  t h i s  v i t a l  research. The 
l a b o r a t o r y  w i l l  be used p r i m a r i l y  t o  perform materials and d e v i c e  p r o c e s s i n g ,  u l t r a - f i n e  l i t h o g r a p h y ,  
c h a r a c t e r i z a t i o n ,  and s e c o n d a r i l y  f o r  tes t  and e v a l u a t i o n .  Applied research and development i n  e l e c t r o n i c  
material and d e v i c e s ,  advancement o f  new c o n c e p t s  i n  e l e c t r o n i c  and o p t i c a l  t e c h n o l o g i e s  f o r  improved s e n s o r s ,  
high- rate  i n f o r m a t i o n  t r a n s f e r ,  data s t o r a g e ,  and real-time s i g n a l  p r o c e s s i n g  w i l l  a l s o  be carr ied o u t  i n  t h i s  
f a c i l i t y  . 
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T h e  e x i s t i n g  f a c i l i t i e s  a t  JPL a r e  t o t a l l y  inadequa te  t o  p r o p e r l y  suppor t  t h e  program r e q u i r e m e n t s .  Various 
e l emen t s  o f  these a c t i v i t i e s  a r e  c u r r e n t l y  be ing accomplished i n  s i x  widely  s c a t t e r e d  b u i l d i n g s ,  i n c l u d i n g  
o f f - s i t e  l e a s e d  space .  ???is p h y s i c a l  s e p a r a t i o n  o f  program e lement s  compounds o r g a n i z a t i o n a l  management 
d i f f i c u l t i e s ,  and makes expans ion c o s t l y  and i n e f f i c i e n t .  More i m p o r t a n t l y ,  none o f  t h e  p r e s e n t  f a c i l i t i e s  
m e e t  t h e  v e r y  s t r i n g e n t  c l e a n  room requ i remen t s  and none o f  t h e  b u i l d i n g s  have t h e  v i b r a t i o n- f r e e  f l o o r s  and 
freedom from e l e c t r o m a g n e t i c  i n t e r f e r e n c e  t h a t  a r e  needed t o  s u c c e s s f u l l y  perform t h e  r e q u i r e d  m i c r o e l e c t r o n i c s  
r e s e a r c h .  

IMPACT OF DELAY: 

Research i s  needed t o  d e v e l o p  advanced m i c r o e l e c t r o n i c  d e v i c e s .  There i s  c o n s i d e r a b l e  concern  t h a t  
s c i e n t i f i c a l l y  and h i s t o r i c a l l y  impor tan t  space  miss ions  and a p p l i c a t i o n s  w i l l  not  be p o s s i b l e ,  w i t h i n  c o s t  
c o n s t r a i n t s  and t h e  f o r s e e a b l e  f u t u r e ,  w i thou t  major u t i l i z a t i o n  o f  m i c r o e l e c t r o n i c s  technology.  Delaying 
t h i s  p r o j e c t  w i l l  o n l y  a g g r a v a t e  and compromise NASA's a b i l i t y  t o  ma in ta in  t h e  l e a d  i n  space  miss ion  c a p a b i l i t i e s .  
Needed e x p e r t i s e  may be l o s t  and f u t u r e  developnent  w i l l  become more c o s t l y .  

PROJECT DESCRIPTION : 

T h i s  p r o j e c t  p rov ides  f o r  t h e  c o n s t r u c t i o n  o f  a two- story ,  38,000 s q u a r e  f o o t  s t e e l  frame b u i l d i n g .  The 
f i r s t  f l o o r  w i l l  c o n t a i n  approx ima te ly  28,000 s q u a r e  f e e t ,  o f  which 12,500 s q u a r e  f e e t  a r e  f o r  c l e a n  rooms a s  
f o l l o w s :  C lass  10 (2,000 s q u a r e  f e e t ) ,  Class  100 (3,000 s q u a r e  f e e t ) ,  C lass  1,000 (3,000 s q d a r e  f e e t )  and 
C l a s s  100,000 (4,500 s q u a r e  f e e t ) .  Also inc luded  is  8,000 s q u a r e  f e e t  o f  i s o l a t e d  space  f o r  mechanical  a i r  
hand l ing  equipment ; 4,700 s q u a r e  f e e t  f o r  suppor t  f a c i l i t i e s  such a s  gas  s t o r a g e ,  c h e m i s t r y ,  sample p r e p a r a t i o n ,  
d a t a  p r o c e s s i n g ,  assembly, and machine shop ;  and approxi inate ly  2,800 s q u a r e  f e e t  f o r  r e s t r o o m s ,  c o r r i d o r s ,  and 
s t a i r s .  The second f l o o r  w i l l  c o n t a i n  approx imate ly  10,000 s q u a r e  f e e t  and w i l l  i n c l u d e  t h e  m a t e r i a l  and 
d e v i c e  c h a r a c t e r i z a t i o n  l a b o r a t o r y ,  a s h i e l d e d  room, program o f f i c e s ,  a confe rence  room, and s t o r a g e ,  e l e c t r i c a l ,  
and t e l ephone  equipment rooms. 

The b u i l d i n g  will be provided with t h e  required u t i l i t y  s e r v i c e s ,  i n c l u d i n g  wa te r ,  s a n i t a r y  sewer ,  s torm 
A de ion ized  water systetn,  vacuum system and LN2 sewer ,  n a t u r a l  g a s ,  h igh  p r e s s u r e  GN2 and cornpressed a i r .  

system w i l l  a l s o  be inc luded  i n  t h e  p r o j e c t .  The e n t i r e  f a c i l i t y  w i l l  have f i r e  d e t e c t o r s ,  s p r i n k l e r  and a l a r v  
sys tems .  A new e l e c t r i c a l  s u b s t a t i o n  w i l l  be p rov ided ,  c o n s i s t i n g  of pr imary  swi tch  gea r  and ,  a 1,500 KVA d r y  
type  t r a n s f o r m e r .  
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PROJECT COST ESTIMATE: 

T h i s  c o s t  e s t i m a t e  is  based on a p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

Uni t  of Unit  
Measure Q u a n t i  t v  c o s t  

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

--- --- Si tework  ............................................... LS 
Arch i t ec tu ra l /S t ruc tu ra l .  .............................. SF 38,000 102.24 
Mechan ica l . . .  .......................................... SF 38,000 88.16 
E l e c t r i c a l . .  ........................................... SF 38,000 28.42 

--- --- --- EauiDment ................................................ 
--- --- -- - F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... 

T o t a l . .  ............................................................................... 

c o s t  

8.900 .OOO 

585,000 
3 ,885,000 
3 , 350 , 000 
1,080,000 

8.900 .OOO 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - P r o j e c t  Locat ion  Plan  
F i g u r e  2 - P r o j e c t  Rendering 
F i g u r e  3 - P r o j e c t  S i t e  

OTHER EQUIPMENT SUMMARY: 

Most of  t h e  major r e s e a r c h  equipment p r e s e n t l y  e x i s t s  a t  J P L  and w i l l  be r e l o c a t e d  t o  t h e  new f a c i l i t y .  
However, t h e r e  i s  a requi rement  f o r  a d d i t i o n a l  equipment valued a t  approx ima te ly  $3.0 m i l l i o n  t o  be funded 
from R&D r e s o u r c e s .  

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

No f u t u r e  CoF funding 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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CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1986 ESTIMATES 

I I 
PROJECT TITLE : 

INSTALLATION: 

C o n s t r u c t i o n  o f  Numerical  Aerodynamic S i m u l a t i o n  F a c i l i t y  

Ames Research C e n t e r  

I FY 1986 CoF ESTIMATE: $8,200,000 

LOCATION OF PROJECT: Moffett F i e l d ,  San ta  Cla ra  County, C a l i f o r n i a  

COGNIZANT HEADQUARTERS OFFICE: Office o f  Aeronau t i cs  and Space Technology 

FY 1985 AND PRIOR YEARS 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 :  

P lanning 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF funding ....................................... 1,040,000 11,500,000 12,540,000 
C a p i t a l i z e d  investment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A --- --- 

Total... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,04C,OOO 11,500,000 12,540,000 

SUMMARY PURPOSE AND SCOPE: 

The hmerical  Aerodynamic S imula t ion  (NAS) program is an i n t e g r a l  element of NASA's aerodynamic r e s e a r c h  and 
development c a p a b i l i t y .  The NAS a c t i v i t y  p r o v i d e s  a l e a d i n g  n a t i o n a l  c a p a b i l i t y  of h i g h  speed computation f o r  
aerodynamic r e s e a r c h ,  a e r o e l a s t i c  s i m u l a t i o n ,  v i s c o u s  t h r e e  d imensional  f l u i d  flow e q u a t i o n s ,  and advanced 
f l u i d  p h y s i c s  r e s e a r c h .  The f a c i l i t y  t o  house  t h i s  computa t iona l  system was r e q u e s t e d  i n  t h e  FY 1985 CoF 
Program a t  $16,500,000 and was a u t h o r i z e d  by P.L. 98-361 a t  $11,500,000. NASA was d i r e c t e d  t o  r e s c h e d u l e  
c o n s t r u c t i o n  f o r  complet ion wi th  FY 1986 f u n d s .  This  r e q u e s t e d  funding w i l l  enab le  complet ion of t h e  o r i g i n a l  
scope a s  proposed i n  FY 1985 and w i l l  p r o v i d e  a r e q u i r e d  secure d a t a  p r o c e s s i n g  a r e a .  
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N A T I O N A L  A E R O N A U T I C S  AND S P A C E  A D M I N I S T R A T I O N  

C O N S T R U C T I O N  O F  F A C I L I T I E S  

F I S C A L  YEAR 1986 E S T I M A T E S  

SUMMARY 

LANGLEY RESEARCH C E N T E R  

Page No: A m o u n t  
O f f i c e  of A e r o n a u t i c s  and Space Technology: 

Modif icat ions t o  16-Foot T r a n s o n i c  Tunnel  fo r  Improved P r o d u c t i v i t y  
C F  6-1 and R e s e a r c h  Capab i l i t y  ....................................................... 4 I 900 I 000 
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CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1986 ESTIMATES 

I 1 
PROJECT TITLE:. Mod i f i c a t i ons  t o  16-Foot T ranson i c  Tunne l  f o r  Improved P r o d u c t i v i t y  and Research C a p a b i l i t y  I 
INSTALLATION: Langley Research Cente r  

FY 1986 CoF ESTIMATE: $4,900,000 

LOCATION OF PROJECT: Hampton, V i rg in i a  

COGNIZANT HEADQUARTERS OFFICE: Of f i ce  of  Aeronaut ics  and Space Technology 

FY 1985 AND PRIOR YEARS 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 :  

Planning 
and Design Cons t ruc t i on  T o t a l  

S p e c i f i c  CoF funding ....................................... 473,500 --- 473,500 
Cap i t a l i z ed  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 18,717,429 18,717,429 

Total.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473 , 500 18,717,429 19,190,929 

SUMMARY PURPOSE AND SCOPE: 

The 16-Foot Transonic  ' hnne l  is d e d i c a t e d  t o  a i r f r ame /p ropu l s ion  i n t e g r a t i o n  r e s e a r c h .  New a i r c r a f t  p ropu l s ion  
sys tems ,  u t i l i z i n g  complex engines  such a s  v a r i a b l e  s t r eam,  v a r i a b l e  c y c l e  and dual  f low,  a r e  being developed.  
Adequate p ropu l s ion  i n t e g r a t i o n  t e s t i n g  f o r  t h e s e  e n g i n e s  r e q u i r e s  l a r g e r  models ,  s i m u l a t i o n  of d u a l  exhaus t  
f l ows ,  and i n c r e a s e d  angle- of- at tack .  T h i s  p r o j e c t  w i l l  p rov ide  G new !;lode1 p r e p a r a t i o n  a r e a ,  se:ni-span 
model s u p p o r t  sys tem,  d u a l  a i r- f low p r o p u l s i o n  test in::  c a p a b i l i t y ,  i2nhanced p i  tckl and r o l l  ang le  c o n t r o l  ~ 

and a new dri.;1? s y s t e n  l i q d i J  rlieosttit. 



PROJECT JUSTIFICATION: 

Under t h e  c u r r e n t  mode o f  o p e r a t i o n  and f a c i l i t y  c o n f i g u r a t i o n ,  approx imate ly  30 p e r c e n t  o f  a v a i l a b l e  wind 
t u n n e l  occupancy time is  consumed by i n s t a l l i n g  and c a l i b r a t i n g  models i n  t h e  t e s t  s e c t i o n .  A new model 
p r e p a r a t i o n  a r e a  is r e q u i r e d  t o  pe rmi t  model p r e p a r a t i o n  t o  be accomplished o u t s i d e  t h e  tes t  s e c t i o n ,  t h e r e b y  
f r e e i n g  t h e  t u n n e l  f o r  o t h e r  r e s e a r c h  r u n s .  In a d d i t i o n ,  a remote model p r e p a r a t i o n  a r e a  can accommodate t h e  
s o l v i n g  o f  unforeseen problems encountered h e n  developing new propu l s ion  system models wi thou t  int .w-fering 
wi th  o t h e r  scheduled t u n n e l  r e s e a r c h .  

Semi-span models (models c u t  i n  h a l f  l eng thwise )  c o s t  less because  o n l y  one h a l f  t h e  t o t a l  number o f  eng ine  
s i m u l a t o r s  a r e  needed. These s i m u l a t o r s  c o s t  approx imate ly  $60,000 each and have an average  l i f e  span o f  100 
hours  o f  t e s t i n g .  Wind t u n n e l  models o f t e n  cost a s  much a s  s e v e r a l  hundred thousand d o l l a r s  each  due t o  t h e  
complexi ty  of t h e  c o n t r o l s  and s p e c i a l  m a t e r i a l s  used;  t h e r e f o r e ,  t h e  u s e  o f  h a l f  models (semi- span) can p r o v i d e  
s i g n i f i c a n t  c o s t  s a v i n g s .  The p r o j e c t  w i l l  modify t h e  tes t  s e c t i o n  t o  p r o v i d e  t h i s  c a p a b i l i t y .  

In a d d i t i o n ,  t h e  model s u p p o r t  w i l l  be modified t o  p rov ide  f o r  i n c r e a s i n g  t h e  p i t c h  r a t e ,  a n g l e  o f  a t t a c k  
r a n g e ,  r o l l- a n g l e  c a p a b i l i t y ,  and t e s t i n g  wi th  dua l  a i r  f low p r o p u l s i o n  sys tems.  This expanded c a p a b i l i t y  is 
needed t o  simulate f l i g h t  envelopes  o f  f u t u r e  a i r c r a f t .  For example, f u t u r e  a i r c r a f t  w i l l  r e q u i r e  s u p e r i o r  
hand l ing  qua l i t i es  a t  h i g h e r  a n g l e s  o f  a t t a c k  and s i d e s l i p  than  p r e v i o u s l y  r e q u i r e d .  P ropu l s ion  sys tems  wi th  
new and complex eng ines  ( s u c h  as t h e  v a r i a b l e  stream, v a r i a b l e  c y c l e ,  and d u a l  f low)  are being developed f o r  
f u t u r e  a i r c r a f t .  The c o m p l e x i t i e s  o f  dua l  p r o p u l s i o n  sys tems r e q u i r e s  s i m u l a t i o n  o f  more t h a n  t y p i c a l  s i n g l e  
stream exhaus t  f o r  adequa te  p r o p u l s i o n  i n t e g r a t i o n  t e s t i n g .  These m o d i f i c a t i o n s  w i l l  enab le  t h e  16-Foot 
Transonic  l b n n e l  t o  tes t  t h e s e  advances f o r  f u t u r e  a i r c r a f t .  This  p r o j e c t  w i l l  a l s o  add a l i q u i d  r h e o s t a t  t o  
t h e  speed c o n t r o l  c i r c u i t r y  which w i l l  s i g n i f i c a n t l y  i n c r e a s e  t h e  running t ime a t  h i g h e r  power s e t t i n g s .  

IMPACT OF DELAY: 

Delay o f  t h i s  p r o j e c t  would have a s t r o n g  a d v e r s e  effect  on a i r f r a m e / p r o p u l s i o n  i n t e g r a t i o n  r e s e a r c h .  Research 
planned on new and i n n o v a t i v e  concep t s  would be delayed and t h e r e b y  compromise n a t i o n a l  needs .  Concepts 
impacted would be, f o r  example: i n l e t  i n t e g r a t i o n  f o r  wing /nace l l e /py lon  i n t e g r a t i o n  f o r  reduced f u e l  
consumption and n a c e l l e  i n t e g r a t i o n  f o r  s u p e r s o n i c  cruise t r a n s p o r t s .  In a d d i t i o n ,  a c u r r e n t  two-year backlog 
of t e s t s  w i l l  c o n t i n u e  t o  c o n s t r a i n  impor tan t  r e s e a r c h .  P r o d u c t i v i t y  improvements provided by t h i s  p r o j e c t  
are n e c e s s a r y  t o  reduce t h i s  backlog.  
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PROJECT DESCRIPTION: 

"his p r o j e c t  p r o v i d e s  a new model s u p p o r t  system for t h e  16-Foot Transonic  l h n n e l  (1146)  and a model p r e p a r a t i o n  
and c a l i b r a t i o n  a r e a .  Prov id ing  t h e  new model s u p p o r t  system w i l l  p e r m i t  an i n c r e a s e d  p i t c h  r a t e  from t h e  
c u r r e n t  0.07 degrees  pe r  second t o  1 . 0  t o  2 . 0  d e g r e e s  pe r  second ,  i n c r e a s i n g  t h e  angle- of- at tack  r a n g e  from 
t h e  c u r r e n t  -5 d e g r e e s / l 5  d e g r e e s  t o  -10 degrees /25  degrees .  A d u a l  a i r f low p r o p u l s i o n  t e s t i n g  c a p a b i l i t y  and 
an automated r o l l- a n g l e  c o n t r o l  c a p a b i l i t y  w i l l  a l s o  be p rov ided .  I n s t a l l a t i o n  of t h e s e  sys tems  r e q u i r e s  
i n c r e a s e s  i n  t h e  s i z e  of t h e  s trut  sys tem,  s t r u t  t r a c k ,  and s u p p o r t i n g  s t r u c t u r e  t o  s u p p o r t  t h e  i n c r e a s e d  l o a d s  
and ang l e- of- a t t ack  r a n g e  as well as t o  p r o v i d e  l a r g e r  i n t e r n a l  s p a c e  for  t h e  a d d i t i o n a l  a i r f low l ines.  
I n c r e a s i n g  t h e  p i t c h  r a t e  r e q u i r e s  a new model s u p p o r t  system d r i v e  motor and s u p p o r t i n g  s t r u c t u r e  which can 
w i t h s t a n d  t h e  s t a r t i n g  l o a d s  and t h e  c o n t i n u a l  ad ju s tmen t s  t h a t  a r e  r e q u i r e d  d u r i n g  t e s t i n g .  Automated c o n t r o l  
of t h e  r o l l  a n g l e  d w i n g  t e s t i n g  r e q u i r e s  c o n s t r u c t i o n  of a r o l l  c o u p l i n g  s u f f i c i e n t l y  s t r o n g  t o  wi ths tand  t h e  
h i g h  l o a d s  encountered d u r i n g  wind t u n n e l  t e s t i n g  as well as a r o l l  d r i v e  system c a p a b l e  of p r o v i d i n g  r o l l  
a n g l e s  of p l u s  or minus 180 d e g r e e s .  The tes t  s e c t i o n  w i l l  a l s o  be modif ied t o  prov ide  a s u p p o r t i n g  mechanism 
for  t e s t i n g  semi-span models. 

The model p r e p a r a t i o n  and c a l i b r a t i o n  a r e a  w i l l  be c o n s t r u c t e d  below t h e  tes t  s e c t i o n  i n  a bay of t h e  lower 
l e v e l  of t h e  s u p p o r t  b u i l d i n g .  Mod i f i c a t i ons  w i l l  i n c l u d e  i n s t a l l a t i o n  of s t r u c t u r a l ,  mechanica l ,  and e l e c t r i c a l  
sy s t ems  r e q u i r e d  t o  operate t h e  model tes t  s t a n d  and t h e  load  a p p l i c a t i o n  frame. Acoustic treatment w i l l  be 
provided t o  l i m i t  sound t r a n s m i s s i o n  t h rough  t h e  walls  and roof d u r i n g  t u n n e l  o p e r a t i o n  or model c a l i b r a t i o n .  
I n  a d d i t i o n ,  a s e p a r a t e  c o n t r o l  room w i l l  be provided a d j a c e n t  t o  t h e  p r e p a r a t i o n  and c a l i b r a t i o n  room t o  
permi t  p r o p u l s i o n  t e s t i n g  and c a l i b r a t i o n ,  and t o  p r o v i d e  i s o l a t i o n  of p e r s o n n e l  from t h e  tes t  a r e a .  A l s o ,  a 
motor c o n t r o l  system w i l l  be added t o  t h e  speed c o n t r o l  c i r c u i t r y .  It w i l l  c o n s i s t  of a l i q u i i d  r h e o s t a t  
assembly and an e lec t ro ly te  c o o l i n g  system i n c l u d i n g  a water cooled h e a t  exchanger ,  e lect rolyte  c i r c u l a t i n g  
pump, i n t e r c o n n e c t i n g  c o o l i n g  water and e lectrolyte  p i p i n g ,  and c o n t r o l s .  
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PROJECT COST ESTIMATE: 

Th i s  is a cost e s t i m a t e  based upon a p r e l i m i n a r y  eng ineer ing  r e p o r t .  

Unit o f  Unit 
c o s t  Measure Q u a n t i t y  - 

-- --- --- Land A c q u i s i t i o n  ......................................... 
Construction.........................,.................... 

Model s u p p o r t  system f o r  t u n n e l  ........................ 
Model suppor t  system f o r  model p r e p  a r e a  ............... 
Model load a p p l i c a t i o n  frame ........................... 
Model p r e p a r a t i o n  and c a l i b r a t i o n  a r e a . .  ............... 
S t i n g  servom echarii s m  ................................... 
Modi f ica t ions  t o  e x i s t i n g  t u n n e l  f a n  d r i v e . .  ........... 

Semi-span model s u p p o r t  system f o r  tunnel . . . . . . . . . . . . . .  

Model s u p p o r t  cart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S t i n g  c o n t r o l  system modif ica t ions . . . . . . . . . . . . . . . . . . . . .  

Ls 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 

-- --- --- Equipment..... ........................................... 
F a l l o u t  S h e l t e r  (no t  feasible) . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- --- --- 

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

LIST OF RELATED GRAPHICS: 

F igure  1 - Locat ion man 
F igure  2 - S i t e  Plan 
F i g w e  3 - Tunnel Schematic 

4,900,000 

1,655,000 
365,000 
340,000 
70,000 
45,000 

345 9 000 
290,000 
945 , 000 
845 , 000 

4,900,000 
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OTHER EQUIPMENT SUMMARY: 

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 .  

FUTURE C o F  ESTIMATED FUNDING REQUIRED TO COMPLETE T H I S  PROJECT:  

No f u t u r e  CoF funding 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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L A N  G L  E Y RE S L A  R C t i  C E PIT E R 
F I S C A L  YEAR 1%6 E S T I M A T E 5  

MODIFICATIONS TO 16-FOOT TRAtdSONIC TUFINEL FOR IMPROVED 



LANGLEY RESEARCH CENTER 
FY 1986 C o F  ESTIMATES 

MODIFICATIONS TO 16-FOOT TRANSONIC TUNNEL 
FOR IMPROVED PRODUCTIVITY AND RESEARCH CAPABILITY 

TUNNEL SCHEMATIC 

RETURN PASSAGE 

AIRFLOW 

NEW TUNNEL MODEL 
SUPPORT SYSTEMS AND DUAL 
AIRFLOW PROPULSION SYSTEM 

FIGURE 3 

- 4  

25.91 
(=.a 

J 
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* 
VARIOUS LOCATIONS 

F I S C A L  YEAR 1986  ESTIMATES 
MODIFICATION O F  64-METER ANTENNA D S S - 1 4 ,  GOLDSTONE, CALIFORNIA 

LOCATION PLAN 

D S S  14 
PROJECT LOCAT I ON 

DSS 15 

GOLDSTONE/ 
DRY L A K E  

f- N 

FIGURE 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1986 ESTIMATES 

PROJECT TITLE:  Mod i f i c a t i on  of  6 4-Me t er Antenna DSS-14. Gold s t o n e .  Cal i f o r n i a  

I INSTALLATION : J e t  ProDuls ion  Labo ra to rv  I 
FY 1986 CoF ESTIMATE: $8.500.000 

LOCAT I O N  OF P ROJECT : Golds tone ,  C a l i f o r n i a  

c a T R  I : Office of  Space Track ing  and Data Systems 

FY 1985 A ND P R I O R  YEARS FU N D I N G :  The fo l l owing  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 1  ann ing  
and Desinq Cons t  r u c  t i o n  Total 

S p e c i f i c  CoF funding ....................................... 28,000 --- 28,000 
5 .152 .962  5.152.961 C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  

................................... 5.152.962 5 . 1 8 0 . 9 6 1  T o t a l . . . . . . . . . . . . . . . . .  28.ooo 
SUMMARY PURPOS E AND SCOPE: 

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  f o r  upgrading t h e  64-meter, DSS-14 an tenna  a t  t h e  Deep Space Network (DSN) 
complex i n  Golds tone ,  C a l i f o r n i a  ( F i g u r e s  1 and 2 1 ,  t o  a 70-meter diameter, h ighe r  e f f i c i e n c y  an t enna .  'l'he 
upgrading improves by  45 p e r c e n t  t h e  communication c a p a b i l i t y  i n  suppo r t  o f  s c i e n t i f i c  data g a t h e r i n g  f o r  deep 
space  mi s s ions ,  i n c l u d i n g  G a l i l e o ,  Venus Radar Mapper, Voyager 2 - Neptune e n c o u n t e r ,  and s p a c e c r a f t  t r a v e l i n g  
beyond t h e  o u t e r  p l a n e t s .  
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PROJECT JUSTIFICATION: 

The Deep Space Network ( D S N )  p r o v i d e s  t r a c k i n g  and two-way communications w i t h  unmanned p l a n e t a r y  s p a c e c r a f t ,  
and s u p p o r t s  v a r i o u s  deep space  s c i e n c e  exper iments .  S p a c e c r a f t  o p e r a t i n g  a t  i n c r e a s i n g l y  greater  d i s t a n c e s  
from ear th  r e q u i r e  a d d i t i o n a l  e f f e c t i v e  ground-based an tenna  a p e r t u r e  f o r  meet ing communication t h r e s h o l d s  and 
d a t a  communication c a p a c i t y  r e q u i r e m e n t s .  Upgrading t o  a 70-meter d iamete r  and i n c o r p o r a t i n g  t o d a y ' s  t echno logy  
t o  i n c r e a s e  e f f i c i e n c y  w i l l  improve t h i s  a n t e n n a ' s  c a p a b i l i t y  f o r  v e r y  long  b a s e l i n e  i n t e r f e r o m e t r y  ( V L B I ) ,  
r a d i o  s c i e n c e ,  r a d i o  astronomy, emergency s p a c e c r a f t  command t r a n s m i t t i n g ,  and s p a c e c r a f t  data t e l e m e t r y .  For 
G a l i l e o  and the  Venus Radar Mapper, b e t t e r  VLBI improves n a v i g a t i o n ,  and improved t e l e m e n t r y  p r o v i d e s  needed 
s u p p o r t  coverage and r e l i a b i l i t y  f o r  s c i e n c e  d a t a  r e t u r n .  Similar m o d i f i c a t i o n s  are planned f o r  t h e  64-meter 
a n t e n n a  a t  Canberra ,  A u s t r a l i a  i n  t h i s  f i sca l  y e a r ' s  program. The 64-meter an tenna  a t  Madrid,  Spa in  is being 
modif ied  t o  a 70-meter d iamete r  by an FY 1985 CoF p r o j e c t .  

Using t h e  baseband a r r a y i n g  t e c h n i q u e s ,  s i g n a l s  from d i f f e r e n t  an tennae  can  be combined t o  i n c r e a s e  t h e  
e f f e c t i v e  a p e r t u r e .  One an tenna  must be above t h e  communication t h r e s h o l d  ( t h e  70-meter i n  t h i s  case) b e f o r e  
t h e  t e c h n i q u e  can be a p p l i e d .  For t h e  Voyager 2 - Neptune e n c o u n t e r  i n  1989, t h e  e f f e c t i v e  a p e r t u r e  r e q u i r e d  
f o r  r e c e i v i n g  images a t  t h e  Golds tone ,  C a l i f o r n i a  DSN Complex i n  t h e  n o r t h e r n  hemisphere r e q u i r e s  a r r a y i n g  
one 70-meter diameter a n t e n n a  and two e x i s t i n g  34-meter d i a m e t e r  a n t e n n a s  a t  X-band r a d i o  f r e q u e n c i e s .  The 
a p e r t u r e  improvement r e s u l t i n g  from t h i s  p r o j e c t  is  a l s o  n e c e s s a r y  f o r  r e d u c i n g  l o s s e s  o f  non-imaging s c i e n c e  
and e n g i n e e r i n g  data a t  an tenna  p o i n t i n g  a n g l e s  n e a r  t he  e a r t h ' s  h o r i z o n ,  and f o r  o b t a i n i n g  h i g h  data ra tes .  
Upgrading t h i s  64-meter an tenna  t o  a 70-meter diameter w i l l  a l s o  e n a b l e  it t o  i n d e p e n d e n t l y  s u p p o r t  s p a c e c r a f t  
t h a t  p r e v i o u s l y  would have r e q u i r e d  a r r a y i n g  it w i t h  a 34-meter a n t e n n a .  T h i s  w i l l  r educe  t h e  over load  on t h e  
34-meter a n t e n n a e .  I n  a d d i t i o n ,  improved ground-based s u p p o r t  c a p a b i l i t y  w i l l  a l s o  reduce  on-board 
communications d e s i g n  r e q u i r e m e n t s  and c o s t s  f o r  new s p a c e c r a f t .  

IMPACT OF DELAY: 

T h i s  an tenna  a t  Golds tone must be modif ied  as an FY 1986 p r o j e c t  so t h a t  i t  can be r e t u r n e d  t o  o p e r a t i o n  i n  
time f o r  G a l i l e o  s u p p o r t  i n  1988. The work w i l l  be phased s e q u e n t i a l l y  w i t h  t h e  m o d i f i c a t i o n  o f  t h e  64-meter 
an tennae  i n  Spa in  and A u s t r a l i a  i n  time f o r  s u p p o r t i n g  G a l i l e o  and the  Voyager 2 - Neptune encoun te r  w i t h o u t  
removing more than  one an tenna  a t  a time from s p a c e c r a f t  s u p p o r t .  Delay would p r e c l u d e  t h e  a v a i l a b i l i t y  o f  a 
70-meter an tenna  a t  Golds tone ,  which is  n e c e s s a r y  f o r  these m i s s i o n s .  
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PROJECT DESCR IPTION : 

The m o d i f i c a t i o n s  ( F i g u r e  3) w i l l  i n c o r p o r a t e  s t a t e- o f- t h e- a r t  t echno logy  f o r  an tenna  component d e s i g n ,  
f a b r i c a t i o n ,  and a l ignment .  High e f f i c i e n c y  X-band p a n e l s  w i l l  be i n s t a l l e d  o v e r  t h e  f u l l  r e f l e c t o r  s u r f a c e .  
The r e f l e c t o r  backup s t r u c t u r e  w i l l  be e n l a r g e d  t o  a 70-meter diameter and modif ied  f o r  i n c r e a s e d  s t r e n g t h  and 
s t i f f n e s s .  A new quadr ipod and h i g h  p r e c i s i o n  s u b r e f l e c t o r  compat ib le  w i t h  t h e  70-meter r e f l e c t o r  w i l l  be 
i n s t a l l e d .  The e l e v a t i o n  wheel w i l l  be r e i n f o r c e d  f o r  s t r e n g t h  and s t i f f n e s s  and i n c r e a s e d  i n  weight  t o  b a l a n c e  
t h e  modif ied  r e f l e c t o r - s u b r e f l e c t o r  assembly.  A new d r i v e  and c o n t r o l  sys tem f o r  t h e  new s u b r e f l e c t o r  is  a l s o  
i n c l u d e d .  
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PROJECT COST ESTIMATE: 

T h i s  c o s t  is based on p r e l i m i n a r y  e n g i n e e r i n g  and re la ted s t u d i e s .  

Uni t  o f  Uni t  
Measure Q u a n t i t v  c o s t  

Land Acau i s i t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- -- - -- - 
Construct  i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................ --- --- --- 

R e f l e c t o r  p a n e l s  ....................................... LS 
Quadr ipod .............................................. LS 
S u b r e f l e c t o r . . . . . . . . . . . . . . . . . . . . . . . . . .  ................. LS 
R e f l e c t o r  s t r u c t u r e  and e l e v a t i o n  wheel m o d i f i c a t i o n s . .  LS 
S u b r e f l e c t o r  d r i v e  and c o n t r o l  system .................. LS 

-- - --- --- EauiDment ................................................ 
F a l l o u t  S he1 t e r  ( n o t  f eas ib le )  ........................... --- --- -- - 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LIST OF RELATED GRAPHICS 

F i g u r e  1 - L o c a t i o n  P lan  
Figure 2 - S i t e  Plan' 
F i g u r e  3 - Genera l  Arrangement 

S)THER EQUIPMENT SUMMA R Y :  

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 .  

FUTURE CoF ESTIMATED FUNDING R E O U I R E D  TO COMPLETE THIS PROJECT: 

8.500 .OOO 

3,800,000 
750,000 
880,000 

2,700,000 
370,000 

8.500 .OOO 

No f u t u r e  CoF funding i s  r e q u i r e d  t o  complete  t h i s  p r o j e c t ,  however, similar upgrading o f  t h e  64-meter an tenna  
a t  A u s t r a l i a  is a l s o  planned for t h i s  f i s c a l  y e a r .  



VARIOUS LOCATIONS 
F I S C A L  YEAR 1 9 8 6  ESTIMATES 

MODIFICATION O F  64-METER ANTENNA D S S- 1 4 ,  GOLDSTONE, CALIFORNIA 

S I T E  PLAN 

G-84 

DSS 15 
34M ANTENNA 

F I G U R E  2 
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V A R I O U S  L O C A T I O N S  
F I S C A L  YEAR 1 9 8 6  E S T I M A T E S  

M O D I F I C A T I O N  O F  6 4- M E T E R  ANTENNA DSS-14, G O L D S T O N E ,  C A L I F O R N I A  

GENERAL ARRANGEMENT 

E C T O R  

-I' 

F I G U R E  3 



VARIOUS LOCATIONS 
F I S C A L  YEAR 1986  ESTIMATES 

MODIFICATION O F  64-METER ANTENNA D S S - 4 3 ,  CANBERRA, AUSTRALIA 

LOCATION PLAN 

CIVIC CITY HALL 

JERRABOMBERRA RD 

4 
D S S  42/43 N 
PROJECT LOCATION 

MURRUMBIDGEE 

F I G U R E  1 

1 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1986 ESTIMATES 

PROJECT TITLE:. M o d i f i c a t i o n  o f 64-Meter Antenna DSS-43, Canber ra .  A u s t r a l i a  

INSTALLATION: J e t  P I'ODUlS i o n  L a b o r a t o r v  

FY 1986 CoF ESTIMATE: $8.900 .OOO 

LOCAT I O N  OF PROJ ECT: Canber ra ,  A u s t r a l i a  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Space Tracking and Data Systems 

J?Y 1984 AND PRt IOR YEARS FUNDING: 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 1 ann ing  
and DeSiQn C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF funding ....................................... 28,000 160,000 188,000 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . . . . . . . . . .  ................. N / A  15.55 8.078 15.55 8.078 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... 28 .OOO 15.718.078 15.746.078 

S UMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  m o d i f i c a t i o n s  f o r  upgrading t h e  64-meter, DSS-43 a n t e n n a  a t  t h e  Deep Space Network ( D S N )  
complex i n  Canberra ,  A u s t r a l i a  ( F i g u r e s  1 and 2 1 ,  t o  a 70-meter diameter,  h igher  e f f i c i e n c y  an tenna .  T h i s  
upgrading improves by 45 p e r c e n t  t h e  communication c a p a b i l i t y  i n  s u p p o r t  o f  s c i e n t i f i c  data g a t h e r i n g  f o r  deep 
space  m i s s i o n s ,  i n c l u d i n g  G a l i l e o ,  Venus Radar Mapper, Voyager 2 - Neptune e n c o u n t e r ,  and s p a c e c r a f t  t r a v e l i n g  
beyond the  o u t e r  p l a n e t s .  



PROJECT JUS T I T  I F  CA ION : 

The Deep Space Network ( D S N )  p r o v i d e s  t r a c k i n g  and two-way communications w i t h  unmanned p l a n e t a r y  s p a c e c r a f t ,  
and s u p p o r t s  v a r i o u s  deep space s c i e n c e  exper iments .  Spacecraft o p e r a t i n g  a t  i n c r e a s i n g l y  greater  d i s t a n c e s  
from ear th  r e q u i r e  a d d i t i o n a l  e f f e c t i v e  ground-based an tenna  a p e r t u r e  f o r  meeting communication t h r e s h o l d s  and 
da ta  communication c a p a c i t y  requ i rements .  Upgrading t o  a 70-meter diameter and i n c o r p o r a t i n g  t o d a y ' s  t echno logy  
t o  i n c r e a s e  e f f i c i e n c y  w i l l  improve t h i s  a n t e n n a ' s  c a p a b i l i t y  f o r  v e r y  long b a s e l i n e  i n t e r f e r o m e t r y  ( V L B I ) ,  
r a d i o  s c i e n c e ,  r a d i o  astronomy, emergency spacecraft command t r a n s m i t t i n g ,  and spacecraft data t e l e m e t r y .  For 
G a l i l e o  and t h e  Venus Radar Mapper, b e t t e r  VLBI improves n a v i g a t i o n ,  and improved t e l e m e n t r y  p r o v i d e s  needed 
s u p p o r t  coverage and r e l i a b i l i t y  f o r  s c i e n c e  data r e t u r n .  Similar  m o d i f i c a t i o n s  are planned f o r  t h e  64-meter 
an tenna  a t  Golds tone ,  C a l i f o r n i a  i n  t h i s  y e a r ' s  program. The 64-meter an tenna  a t  Madrid, Spa in  is being 
modif ied  t o  a 70-meter diameter by an FY 1985 CoF p r o j e c t .  

Using t h e  baseband a r r a y i n g  t e c h n i q u e s ,  s i g n a l s  from d i f f e r e n t  an tennae  can be combined t o  i n c r e a s e  t h e  
e f f e c t i v e  a p e r t u r e .  One an tenna  must be above the  communication t h r e s h o l d  ( t h e  70-meter i n  t h i s  case) before 
t h e  t echn ique  can be a p p l i e d .  For t he  Voyager 2 - Neptune encoun te r  i n  1989, t h e  e f f e c t i v e  a p e r t u r e  r e q u i r e d  
f o r  r e c e i v i n g  images at  t h e  Canberra ,  A u s t r a l i a  D S N  complex i n  t h e  s o u t h e r n  hemisphere r e q u i r e s  a r r a y i n g  one 
70-meter diameter an tenna  and two e x i s t i n g  34-meter diameter a n t e n n a s  a t  X-band r a d i o  f r e q u e n c i e s .  The a p e r t u r e  
improvement r e s u l t i n g  from t h i s  p r o j e c t  is a l s o  n e c e s s a r y  f o r  r educ ing  l o s s e s  o f  non-imaging s c i e n c e  and 
e n g i n e e r i n g  data at  an tenna  p o i n t i n g  a n g l e s  n e a r  t h e  e a r t h ' s  h o r i z o n ,  and f o r  o b t a i n i n g  h igh  data rates.  
Upgrading t h i s  64-meter an tenna  t o  a 70-meter diameter w i l l  a l s o  e n a b l e  i t  t o  i n d e p e n d e n t l y  s u p p o r t  spacecraft 
t h a t  p r e v i o u s l y  would have r e q u i r e d  a r r a y i n g  it w i t h  a 34-meter a n t e n n a .  T h i s  w i l l  r educe  t h e  over load  on t h e  
34-meter an tennae .  I n  a d d i t i o n ,  improved ground-based s u p p o r t  c a p a b i l i t y  w i l l  a l s o  reduce  on-board 
communications des-ign - requ i rements  and c o s t s  f o r  new spacecraft.  

T h i s  an tenna  i n  A u s t r a l i a  must be modif ied  as an FY 1986 p r o j e c t  so t h a t  i t  can be r e t u r n e d  t o  o p e r a t i o n  i n  
time f o r  G a l i l e o  s u p p o r t  i n  1988. The work w i l l  be phased s e q u e n t i a l l y  w i t h  t h e  m o d i f i c a t i o n  o f  t h e  64-meter 
an tennae  a t  Golds tone and Spa in  i n  time f o r  G a l i l e o  and t h e  Voyager 2 - Neptune encoun te r  w i t h o u t  removing 
more t h a n  one an tenna  a t  a time from spacecraft s u p p o r t .  Delay would p r e c l u d e  t h e  a v a i l a b i l i t y  of  a 70-meter 
an tenna  i n  A u s t r a l i a  which is n e c e s s a r y  for these miss ions .  
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PROJECT DESCRIPTION: 

The m o d i f i c a t i o n s  ( F i g u r e  3) w i l l  i n c o r p o r a t e  s t a t e- o f- t h e- a r t  t echno logy  f o r  an tenna  component d e s i g n ,  
f a b r i c a t i o n ,  and a l ignment .  High e f f i c i e n c y  X-band p a n e l s  w i l l  be i n s t a l l e d  o v e r  t h e  f u l l  r e f l e c t o r  s u r f a c e .  
The r e f l e c t o r  backup s t r u c t u r e  w i l l  be e n l a r g e d  t o  a 70-meter dianeter and modif ied  f o r  i n c r e a s e d  s t r e n g t h  and 
s t i f f n e s s .  A new quadr ipod and h igh  p r e c i s i o n  s u b r e f l e c t o r  compat ib le  w i t h  t h e  70-meter r e f l e c t o r  w i l l  be 
i n s t a l l e d .  The e l e v a t i o n  wheel w i l l  be r e i n f o r c e d  f o r  s t r e n g t h  and s t i f f n e s s  and i n c r e a s e d  i n  weight t o  ba lance  
t h e  modif ied  r e f l e c t o r - s u b r e f l e c t o r  assembly.  A new d r i v e  and c o n t r o l  system f o r  t h e  new s u b r e f l e c t o r  is a l s o  
i n c l u d e d .  
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PROJECT COST ESTIMATE: 

T h i s  c o s t  is  based on p r e l i m i n a r y  e n g i n e e r i n g  and re la ted  s t u d i e s .  

Uni t  o f  Uni t  
Measure Q u a n t i  t v  c o s t  c o s t  

-- - --e --- --- ...................................... 
Cons 8.900.000 t r u c t i o n . .  --- --- --- ........................................... 

R e f l e c t o r  p a n e l s  ....................................... LS --- -- - 4,000,000 
Quadr ipod .............................................. LS --- --- 800,000 
S u b r e f l e c t o r . . . . . .  ..................................... LS --e --- 900,000 
R e f l e c t o r  s t r u c t u r e  and e l e v a t i o n  wheel m o d i f i c a t i o n s . .  LS -- - -- - 2,800,000 
S u b r e f l e c t o r  d r i v e  and c o n t r o l  system .................. LS --- --- 400,000 

E a u i D m e n t . . . . . . . . . . . . . . . . . . . . .  -- - --- --- --- ........................... 
--- --- --- --- F a l l o  u t  S h e l t e r  ( n o t  feasible)  ........................... 

T o t a l . . . . . . . . . . . . . . . . . . . . .  ............................................................ 

F i g u r e  1 - L o c a t i o n  P lan  
F i g u r e  2 - S i t e  P lan  
F i g u r e  3 - Genera l  Arrangement 

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 .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS  PROJECT: 

8.900 .OOO 

No f u t u r e  CoF fund ing  i s  r e q u i r e d  t o  complete  t h i s  p r o j e c t ;  however,  s i m i l a r  upgrading o f  t he  64-meter an tenna  
a t  Golds tone is a l s o  planned f o r  t h i s  f i s c a l  y e a r .  
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V A R I O U S  L O C A T I O N S  
F I S C A L ,  YEAR 1986  E S T I M A T E S  

M O D I F I C A T I O N  O F  6 4- M E T E R  ANTENNA DSS-43, CANBERRA,  A U S T R A L I A  

S I T E  PL,AN 

D S S  
34M 

N 
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V A R I O U S  L O C A T I O N S  
F I S C A L  YEAR 1986 E S T I M A T E S  

M O D I F I C A T I O N  O F  6 4- M E T E R  ANTENNA D S S - 4 3 ,  CANBERRA,  A U S T R A L I A  

GENERAL ARRANGEMENT 

:CTOR 

F I G U R E  3 
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1986 ESTIMATES 

SUMMARY 

REPAIR 

Amount 
Summarv of P r o i e c t  Amounts bv Loca t ion :  

A m e s  Research Center ...................................................... 1.640. 000 

Dryden F l i g h t  Research F a c i l i t y  ........................................... 430. 000 

Goddard Space F l i g h t  Center  ............................................... 1.750. 000 

Jet  P r o p u l s i o n  Labora to ry  ................................................. 1.255. 000 

Johnson Space Center ...................................................... 2.105. 000 

Kennedy Space Center ...................................................... 2.245. 000 

Langley Research Center  ................................................... 3.160. 000 

L e w i s  Research Center  ..................................................... 2.650. 000 

Marsha l l  Space F l i g h t  Cen te r  .............................................. 

N a t i o n a l  Space Technology L a b o r a t o r i e s  .................................... 
Wallops F l i g h t  F a c i l i t y  ................................................... 
Misce l l aneous  P ro jec t s  Not Exceeding $150. 000 Each ........................ 

1.830. 000 

1.825. 000 

2.120. 000 

T o t a l  ................................................................... 22.000.000 

Michoud Assembly F a c i l i t y  ................................................. 720. 000 

270.000 

Page No . 
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CONSTRUCTION OF FACILITlES 

FISCAL YEAR 1986 ESTIMATES 

I I ! 
n Excess  O f  $750.000 Per  Pro . i ec t  PROJECT T I T L E :  ReDair of F a c i l i t i e s .  Not I 

INSTALLATION: V a r i o u s  Lot- ' o n s  

. . .  

FY 1986 CoF ESTIMATE: $22.000.000 

FY 1984 : $1 7,500,000 FY 1985: $18,000,000 

COGNIZANT USTALJoA TIONS &OCA T I O N  OF PEOJ ECT: Var ious  L o c a t i o n s  

1 ER E: Office of  Management 

SUMMARY PURPOSE AND SCOPE: 

These r e s o u r c e s  w i l l  p r o v i d e  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  are t h o s e  f a c i l i t y  r e p a i r  needs  
f o r  FY 1986 t h a t  can be f o r e s e e n  a t  t h e  time o f  t h e  submiss ion of t h e s e  estimates, and are no t  t o  exceed 
$750,000 p e r  p r o j e c t .  The t h r u s t  o f  t h i s  program is t o  p r o v i d e  a means t o  r e s t o r e  f a c i l i t i e s  or 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 he i r  o r i g i n a l l y  in tended  
and des igned  c a p a b i l i t y .  The r e q u e s t  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  a c t u a l  breakdown. T h i s  work a l s o  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  schedule  of greater than  1 y e a r .  

PROJECT JUSTIFICATION: 

A major  p o r t i o n  o f  t h e  Agencyls f a c i l i t i e s  exceeds  20 years  i n  age, and i n c r e a s e s  i n  r e p a i r  r equ i rements  are 
t o  be e x p e c t e d .  Maintenance and r e p a i r  c o s t s  f o r  mechanical  and e l ec t r i ca l  sys tems  i n  a t y p i c a l  b u i l d i n g  are 
a lmos t  t h r e e  times h i g h e r  d u r i n g  t h e  16- t o  30- year p e r i o d  o f  a b u i l d i n g ' s  l i f e  t h a n  t h e y  are d u r i n g  t h e  i n i t i a l  
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15 y e a r s  o f  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 l ec t r i ca l  and mechanical  components r e a c h  
t h e  end o f  t h e i r  s e r v i c e a b l e  o r  economic l i f e  and shou ld  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  r e p a i r  o f  t h e s e  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  t h e  long  run t h a n  replacement  
a f te r  t h e  end o f  t h e  economic l i f e  of t h e  o r i g i n a l  components. Approximately 75 p e r c e n t  o f  t h e  p h y s i c a l  p l a n t  
i s  i n  t h e  16- t o  30- year o l d  c a t e g o r y .  

The major t h r u s t  o f  t h i s  r e p a i r  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 $3.4 b i l l i o n  ( a s  o f  September 3 0 ,  1984) p h y s i c a l  p l a n t .  
t h e s e  classes o f  work is  whether o r  n o t  t h e  i n t e n d e d  work is t o  b r i n g  t h e  f a c i l i t y  and i ts  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  des igned  c a p a c i t y ,  e f f i c i e n c y ,  and c a p a b i l i t i e s .  I f  such is t h e  
case ,  t h e  work is  c l a s s i f i e d  as r e p a i r .  An a n a l y s i s  o f  each o f  t h e  p r o j e c t s  f o r  which funds  are r e q u e s t e d  
i n d i c a t e s  t h a t  t h i s  work must be addressed  and p r o g r e s s i v e l y  accompl ished.  Otherwise ,  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  o f  t h e  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 ,  t h e r e  w i l l  be i n c r e a s e d  breakdowns and 
c o s t l y  unscheduled r e p a i r s  r e q u i r e d .  

The major d i s t i n c t i o n  between 

T h i s  program i n c l u d e s  o n l y  f a c i l i t y  r e p a i r  work having an e s t i m a t e d  c o s t  no t  i n  e x c e s s  o f  $750,000 per 
p r o j e c t .  The work is o f  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 ,  or  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  t h a n  CoF estimates. A r e p a i r  p r o j e c t ,  e s t i m a t e d  t o  c o s t  more t h a n  $750,000,  would be r e f l e c t e d  
e l sewhere  as a s e p a r a t e  major l i n e  item p r o j e c t .  

PROJECT DESCRIPTION-: 

Proposed r e p a i r  p r o j e c t s  f o r  FY 1986 t o t a l i n g  $22,000,000 are d e s c r i b e d  under "PROJECT COST ESTIMATE ." 
P r o j e c t s  e s t i m a t e d  t o  c o s t  n o t  i n  excess o f  $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 ,  and t h e  t o t a l  r e q u e s t  f o r  t h e s e  p r o j e c t s  is $270,000.  T h i s  r e p a i r  program h a s  been d i s t i l l e d  from 
r e q u e s t s  f o r  FY 1986 exceeding $29,000,000,  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 h e  c o n t i n u i n g  
backlog o f  t h i s  t y p e  of work. Based on r e l a t i v e  urgency and expec ted  r e t u r n  on i n v e s t m e n t ,  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 o f  t h e  h i g h e s t  p r i o r i t y .  Deferral o f  t h i s  m i s s i o n- 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  2nd program s c h e d u l e s .  



During t h e  c o u r s e  o f  t h e  y e a r ,  it i s  recogn ized  t h a t  some rearrangement  o f  p r i o r i t y  may be n e c e s s a r y .  T h i s  
may f o r c e  a change i n  some o f  t h e  items t o  be accomplished.  Any such  change,  however, w i l l  be accomplished 
w i t h i n  t o t a l  a v a i l a b l e  r e p a i r  r e s o u r c e s .  The fo l lowing  broad c a t e g o r i e s  o f  work a r e  d e s c r i b e d  f u r t h e r  i n  t h e  
"PROJECT COST ESTIMATEtt: 

a .  U t i l i t y  Systems...  ........................................................................ 10,615,000 

b .  General  Purpose W.li ldings ................................................................. 3,915,000 

c. Techn ica l  W l i l d i n g s / S t r u c t u r e s  ............................................................ 2,130,000 

d .  Pavements and ~ a i n a g e  .................................................................... 1,080,000 

e. Bui ld ing  E x t e r i o r s  and Roofs .............................................................. 4,260,000 

PROJECT COST ESTIMATE: 

A. Ames Research C e n t e r  (ARC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,640,000 

1. Repair  o f  High R-essure Systems... ...................................................... 720, ooo 

Th i s  p r o j e c t  p rov ides  f o r  r e p a i r s  t o  t h e  3,000 p s i  h i g h  p r e s s u r e  a i r  sys tem,  t h e  140 p s i  vacuum network,  
and t h e  N-229 h i g h  p r e s s u r e  a i r  s t o r a g e  sys tem.  Required r e p a i r s  i n c l u d e  p i p e  rep lacement ,  r ewe ld ing ,  v a l v e  
replacement  o r  r e p a i r ,  a d d i t i o n  of p i p e  s u p p o r t s  and a n c h o r s ,  and r e p a i r  o r  replacement  o f  c o n t r o l s .  F a i l u r e  
t o  c o r r e c t  t h e s e  s a f e t y  d e f i c i e n c i e s  w i l l  a d v e r s e l y  a f fec t  o p e r a t i o n  o f  many o f  t h e  important r e s e a r c h  f a c i l i t i e s  
a t  Ames and will a l l o w  p o t e n t i a l l y  dangerous  c o n d i t i o n s  t o  remain una t t ended .  

2. Repair  Cooling Towers N-229A and N-234A ................................................. 420,000 

The c o o l i n g  towers t o  be r e p a i r e d  have  been i n  o p e r a t i o n  f o r  25 years w i t h  o n l y  minor r o u t i n e  maintenance 
and r e p a i r s .  Much o f  t h e  mechanical  equipment is i n  need o f  major o v e r h a u l .  S t r u c t u r a l  e l ements  a r e  d e t e r i o r a t e d  
and r e q u i r e  major r e p a i r s  (ir rep lacement .  Included i n  t h i s  p r o j e c t  i s  t h e  r e p a i r  o r  replacement  o f  s t r uc tu r a l  
members, f i l l  m a t e r i a l ,  d r i f t  e l i m i n a t o r s ,  and s u p p o r t s .  The r o t a t i n g  equipment,  d r i v e  t r a i n s ,  s h a f t s ,  
c o u p l i n g s ,  and o t h e r  mechanical  and e l ec t r i ca l  components w i l l  be overhau led .  Repa i r s  cannot  be d e f e r r e d  
w i t h o u t  t h e  p o s s i b i l i t y  o f  major breakdown of t h e  c o o l i n g  towers .  
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3. Repair  o f  Uni ta ry  Plan Wind Tunnel (UPWT) ............................................... 500,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  r e p a i r  o f  v a r i o u s  subsys tems  a s s o c i a t e d  wi th  t h e  Uni ta ry  Plan Wind Tunnel 
(UPWT). Many o f  t h e s e  e lements  are  s i m p l y  worn-out from 30 y e a r s  o f  o p e r a t i o n ,  and r e p a i r s  a r e  n e c e s s a r y  t o  
i n s u r e  con t inued  r e l i a b l e  f a c i l i t y  o p e r a t i o n .  Elements t o  be r e p a i r e d  o r  r e p l a c e d  i n c l u d e :  i n s t r u m e n t a t i o n  
i n c l u d i n g  f l o w  meters, a l a r m s ,  m o n i t o r s ,  and r e c o r d e r s  ; 3,000 p s i  f l e x i b l e  j o i n t  replacement  ; replacement  o f  
seven S c h l i e r e n  windows i n  t h e  8 x 7 f o o t  and 9 x 7 f o o t  tes t  sect ions;  c o o l i n g  water h e a t  exchanger t u b e s  f o r  
t h e  main d r i v e  m o t o r s ;  and upgrad ing  o f  t h e  e l e c t r i c  a i r  h e a t e r  and a s s o c i a t e d  c o n t r o l s .  

B. Dryden F l i g h t  Research F a c i l i t y  (DFRF).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430,000 

...................................................... 1. Repair  o f  Roofs, Various B u i l d i n g s  430,000 

The h a r s h  desert environment h a s  caused d e t e r i o r a t i o n  o f  135,000 s q u a r e  f e e t  o f  20-year o l d  r o o f s  on 
e i g h t  b u i l d i n g s ,  c a u s i n g  numerous l e a k s  and r e s u l t i n g  i n  t h e  need f o r  mass ive  r e p a i r s .  Spot r e p a i r s  are  no 
l o n g e r  e f f e c t i v e  nor economical .  T h i s  p r o j e c t  w i l l  p r o v i d e  an e l a s t o m e r i c  p r o t e c t i v e  c o a t i n g  on t h e  r o o f s  ; 
u n i n s u l a t e d  r o o f s  (38,000 s q u a r e  f e e t )  w i l l  r e c e i v e  s p r a y  u r e t h a n e  foam i n s u l a t i o n ,  s a v i n g  about  one b i l l i o n  
BTU's  o f  e n e r g y  per  y e a r .  Other trim, f l a s h i n g ,  and g u t t e r  r e p a i r s  w i l l  be made a s  necessa ry .  

C .  Goddard Space F l i g h t  C e n t e r  (GSFC).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,  1 ,750,000 

1. Repair  E l e c t r i c a l  D i s t r i b u t i o n  System ................................................... 195,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  replacement  o f  f o u r  o b s o l e t e ,  u n r e l i a b l e  main b r e a k e r s  ; two t i e  b r e a k e r s  ; 
and t h e  i n s t a l l a t i o n  o f  an a u t o m a t i c  s w i t c h i n g  sys tem f o r  t h e  L o g i s t i c  and Supply F a c i l i t y  ( B u i l d i n g  1 6 )  and 
t h e  Space and T e r r e s t r i a l  A p p l i c a t i o n s  F a c i l i t y  ( B u i l d i n g  2 2 ) .  The e l e c t r i c a l  main b r e a k e r s  were i n s t a l l e d  
i n  1962 and 1965 and a r e  wear ing o u t .  This worn c o n d i t i o n  could  p lunge  t h e  b r e a k e r  i n t o  t h e  c l o s e d  p o s i t i o n  
w i t h o u t  warning.  O p e r a t i o n a l  problems have a l r e a d y  occur red  r e s u l t i n g  i n  down-time and f r e q u e n t  emergency 
r e p a i r s .  The b r e a k e r  manufac tu re r  has  ceased  p r o d u c t i o n  o f  replacement  p a r t s  d u e  t o  equipment obsolescence. 
T h e r e f o r e ,  t h e  replacement  o f  t h e  e n t i r e  b r e a k e r  u n i t  i s  n e c e s s a r y .  The i n s t a l l a t i o n  o f  an a u t o m a t i c  s w i t c h i n g  
s y s t e m  between t h e  480-volt s w i t c h g e a r s  w i l l  p r o v i d e  i n t e r r u p t i o n  f r e e  power service t o  t h e  computer f a c i l i t i e s  
l o c a t e d  i n  Bui ld ing  16W. 

2. Replace Roof, L o g i s t i c s  and Supply Facil i ty. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 45,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  replacement  o f  t h e  r o o f  on t h e  L o g i s t i c s  and  Supply F a c i l i t y  ( h i l d i n g  
T o t a l  r o o f  a r e a  i s  approx imate ly  105,000 s q u a r e  f ee t .  Coping, f l a s h i n g ,  g r a v e l  s t o p  and o t h e r  a c c e s s o r i e s  16W). 
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w i l l  be r e p l a c e d  as p a r t  of t h e  p r o j e c t .  The roof is more than  20 y e a r s  o l d  and c o n t a i n s  numerous p a t c h e s  and 
temporary  r e p a i r s .  It is showing s i g n s  o f  g e n e r a l  age d e t e r i o r a t i o n .  The proposed work w i l l  r e s t o r e  f a c i l i t y  
i n t e g r i t y  and minimize p o t e n t i a l  p r o p e r t y  l o s s  due t o  water damage. 

3. Repa i r  A i r  Handling U n i t s . . . . . . . . . . .  .................................................... 590,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r / r e p l a c e m e n t  o f  1Q a i r  h a n d l i n g  u n i t s  as f o l l o w s :  Research P r o j e c t s  
Labora to ry  ( B u i l d i n g  2 1 ,  AHU - 1 ,  2 ,  and 3;  Ins t rument  C o n s t r u c t i o n  and I n s t a l l a t i o n  Labora to ry  ( B u i l d i n g  51 ,  
AHU - 1 ,  2 ,  4, 6 ,  8,  18, and 33; t h e  A d m i n i s t r a t i o n  Bui ld ing  ( B u i l d i n g  8 ) ,  AHU 1 ,  2 ,  4 ,  and 5. hork also 
i n c l u d e s  t h e  r e p a i r  o f  d e t e r i o r a t e d  i n s u l a t i o n ,  r ep lacement  o f  t h e  a s s o c i a t e d  cor roded  plenum, ductwork,  p i p i n g ,  
and d e f e c t i v e  dampers as n e c e s s a r y  w i t h i n  t h e  immediate v i c i n i t y  o f  t h e  a i r  hand l ing  eqiupment.  The e x i s t i n g  
package /bu i l t -up  a i r  hand l ing  u n i t s  have been i n  o p e r a t i o n  s i n c e  t h e  e a r l y  1960s. Due t o  d e t e r i o r a t i o n  and 
c o r r o s i o n  r e s u l t i n g  from t h e i r  age and e x t e n s i v e  o p e r a t i o n s ,  r ep lacement  of equipment components o r  t h e  e n t i r e  
u n i t  h a s  become n e c e s s a r y .  The proposed work w i l l  improve o p e r a t i o n a l  e f f i c i e n c y ,  r educe  maintenance c o s t  and 
enhance system r e l i a b i l i t y .  

4 .  Repair  Road 12 and Park ing  L o t s . . .  ...................................................... 220,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  4,700 s q u a r e  y a r d s  o f  d e t e r i o r a t e d  Road 12 s h o u l d e r s  t o  i n c r e a s e  
c a r r y- o f f  c a p a c i t y  o f  d r a i n a g e  swales, and t o  i n s t a l l  two c u l v e r t s  a t  s t r a g e g i c  l o c a t i o n s  t o  d i r e c t  s torm water 
d r a i n a g e ;  and f o r  t h e  r e s u r f a c i n g  o f  t h e  n o r t h  pa rk ing  l o t  of t h e  C e n t r a l  F l i g h t  Con t ro l  and Range O p e r a t i o n s  
B u i l d i n g  ( B u i l d i n g  31, and t h e  s o u t h  pa rk ing  l o t s  of t h e  Space and Terrestrial  A p p l i c a t i o n s  F a c i l i t y  ( B u i l d i n g  
2 2 ) .  The e x i s t i n g  Road 12 s h o u l d e r s  have been d e t e r i o r a t i n g  due t o  poor area water d r a i n a g e .  The proposed 
work w i l l  c o r r e c t  t h e  e r r o s i o n  problem and c o n t a i n  t h e  heavy s torm water run- off i n  t h e  p roper  d r a i n a g e  c h a n n e l .  
The complete r e- s u r f a c i n g  o f  t h e  pa rk ing  l o t s  is r e q u i r e d  t o  p r e c l u d e  e x t e n s i v e  p a t c h i n g  and maintenance.  The 
pa rk ing  areas were o r i g i n a l l y  c o n s t r u c t e d  wi th  a minimal d e p t h  o f  a s p h a l t  and have d e t e r i o r a t e d  due t o  heavy 
usage  and wea the r ing .  

D .  J e t  P r o w l  s ion  Lab0 r a t o r y  (JPL) ............................................................. 1.255.000 

1 .  Repa i r  Water System, Edwards Test S t a t i o n  (ETS) ......................................... 230,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  replacement  o f  approx imate ly  2 ,135 f ee t  o f  6- inch water main. The 
e x i s t i n g  6- inch  and 4- inch l i n e s  s e r v i n g  t h e  domes t i c  and f i r e  needs  i n  t h e  t e s t  s t a n d  area w i l l  be r e p l a c e d  
w i t h  700 f ee t  o f  8- inch l i n e  t o  meet t h e  f i r e  r e q u i r e m e n t s  f o r  t h e  b u i l d i n g s  as well as t h e  f i r e  h y d r a n t s  i n  
t h e  c e n t r a l  c o n t r o l  b u i l d i n g  area,  t h r e e  of which w i l l  be r e p l a c e d .  
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Edwards A i r  Force Base p r o v i d e s  water t o  t h e  ETS th rough  a s e r v i c e  l i n e  t h a t  l o o p s  t h e  p e r i m e t e r  road 
The s o u t h e r n  edge o f  t h i s  l o o p  is unders ized  and t h e  q u a n t i t y  o f  water which can be d e l i v e r e d  t o  t h e  

Three  l e a k s  i n  t h e  Edwards Test S t a t i o n ' s  

o f  ET'S. 
test  s t a n d  area is no t  adequa te  t o  meet f i r e  s a f e t y  requ i rements .  The e x i s t i n g  ga lvan ized  p i p i n g  is over  
twen ty- f ive  y e a r s  o l d  and h a s  reached t h e  end o f  i t s  d e s i g n  l i f e .  
water system have occur red  w i t h i n  t h e  l a s t  y e a r .  
remaining wall material was t o o  f r a g i l e  f o r  normal s p o t  p a t c h i n g .  

These l e a k s  had t o  be r e p a i r e d  u s i n g  s l e e v e s  because  t h e  

2 .  Replace L i g h t i n g ,  Var ious  B u i l d i n g s  ..................................................... 365,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  replacement  o f  approx imate ly  900 o b s o l e t e ,  i n e f f i c i e n t  and d e t e r i o r a t e d  
l i g h t  f i x t u r e s  a t  J P L .  The work w i l l  s t a n d a r d i z e  t h e  l i g h t  f i x t u r e  t y p e s  and improve t h e  l i g h t i n g  l e v e l s  i n  
B u i l d i n g s  85, 111, 185, and 198. These f i x t u r e s  w i l l  be r e p l a c e d  wi th  new s i n g l e  and double  lamp, d i r e c t  type  
f l u o r e s c e n t  l i g h t  f i x t u r e s  w i t h  c lear  a c r y l i c  p r i s m a t i c  l e n s e s ,  and energy  s a v i n g  b a l l a s t s  and lamps.  Other  
f i x t u r e s  i n  t h e s e  b u i l d i n g s  w i l l  be r e p a i r e d  as r e q u i r e d .  

The e x i s t i n g  f i x t u r e s  are 25 t o  30 y e a r s  o l d ;  t h e  p l a s t i c  l e n s e s  are d i s c o l o r e d  from age; t h e  b a l l a s t s  
Because t h e s e  f i x t u r e s  are d e t e r i o r a t e d ;  and t h e  a s s o c i a t e d  wi r ing  and i n s u l a t i o n  i n  t h e  lamps are b r i t t l e .  

are no l o n g e r  manufactured,  p a r t s  are expens ive  and d i f f i c u l t  t o  o b t a i n .  In  a d d i t i o n ,  t h e y  are i n d i r e c t ,  
c e i l i n g - r e f l e c t e d  type  l i g h t i n g  f i x t u r e s  p r o v i d i n g  low i l l u m i n a t i o n  l e v e l s .  
i l l u m i n a t i o n  l e v e l s  and decrease maintenance c o s t s ,  power consumption and a i r  c o n d i t i o n i n g  l o a d s .  

The new f i x t u r e s  w i l l  i n c r e a s e  

3. Repair  E x t e r i o r s ,  Var ious  B u i l d i n g s  ..................................................... 480,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  e x t e r i o r  r e p a i r  and s e a l i n g  o f  B u i l d i n g s  150, 158, 238, and t h e  s o u t h  
and east walls and a l l  t r i m  areas of  B u i l d i n g  125.  The work i n c l u d e s  t h e  e x t e r i o r  w a t e r p r o o f i n g ,  c a u l k i n g ,  
and f l a s h i n g  around d o o r s ,  windows, and o t h e r  open ings  i n  t h e s e  b u i l d i n g s .  
las t  occur red  9-16 y e a r s  ago. 
procedures  n e c e s s a r y  t o  r e s t o r e  them t o  a s a t i s f a c t o r y  weatherproof  c o n d i t i o n .  
open ings  have d r i e d  o u t  and c r a c k e d ,  p e r m i t t i n g  t h e  e n t r a n c e  of  r a i n  water i n t o  t h e  b u i l d i n g s .  

E x t e r i o r  s e a l i n g  o f  t h e s e  b u i l d i n g s  
The p r e s e n t  d e t e r i o r a t e d  s u r f a c e s  are overdue f o r  r e c o a t i n g ,  r e p a i r i n g  and o t h e r  

F l a s h i n g  and c a u l k i n g  around 

4 .  Repair  Mechanical Equipment, Space S i m u l a t o r  Bu i ld ing  ................................... 180,000 

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 f  t h e  e x i s t i n g  900 MBH b o i l e r  and 60 t o n  c h i l l e r  of  t h e  

Replacement 
I n  a d d i t i o n ,  t h e  l o c a t i o n  of  t h e  

The replacement  b o i l e r  

10-Foot Space S imula to r  E u i l d i n g  ( 2 4 8 )  t o  r e s t o r e  t h e  h e a t i n g  and c o o l i n g  equipment t o  safe and e f f i c i e n t  
o p e r a t i o n .  
p a r t s  a r e  d i f f i c u l t  t o  o b t a i n ;  r e p a i r s  are t e a i c u s  and expens ive  t o  perform. 
e x i s t i n g  b o i l e r  and c h i l l e r  do no t  conform with  t h e  c u r r c n t  Uniform Mechanical  Code. 

The equipment is  over  twenty y e a r s  o l d  and is  a t  t h e  end o f  i t s  expected u s e f u l  l i f e .  



and c h i l l e r  w i l l  t h e r e f o r e ,  be housed i n  a new mechanical  room a d d i t i o n  w i t h  p roper  f i r e  r a t e d  s e p a r a t i o n s ,  
adequa te  combustion a i r  and energy  s a v i n g  c o n t r o l s .  

E. Johnson SDace C e n t e r  (JSC) .................................................................. 2.105.000 

1 .  Repair  of U t i l i t y  Genera t ion  and D i s t r i b u t i o n  Systems ................................... 450,000 

T h i s  p r o j e c t  is part o f  a planned program t o  r e p a i r  t h e  u t i l i t y  sys tems  i n  t h e  C e n t r a l  Heat ing and 
Cool ing P l a n t  ( E u i l d i n g  24 1, Mission Cont ro l  Center  ( B u i l d i n g  30 1, and t h e  Emergency Power Bui ld ing  ( B u i l d i n g  
4 8 ) .  T h i s  work i n c l u d e s  t h e  r e p a i r  o r  replacement  o f  25 v a l v e s ,  1 b o i l e r ,  2 c h i l l e r s ,  2 e n g i n e  g e n e r a t o r s ,  6 
a i r  h a n d l e r s ,  1 heat  exchanger ,  and t h e  r e la ted  mechanical  and e lec t r ica l  work. The t i m e l y  r e p a i r  o f  t h e s e  
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  is  e s s e n t i a l  t o  m a i n t a i n  t h e  r e l i a b i l i t y ,  e f f i c i e n c y ,  and s a f e t y  o f  t h e  
b a s i c  s i t e  and miss ion  s u p p o r t  u t i l i t i e s  o f  t h e  c e n t e r .  

2 .  Repa i r  o f  Hea t ing ,  V e n t i l a t i n g ,  and A i r  Cond i t ion ing  Systems,  Var ious  B u i l d i n g s  ......... 475,000 

T h i s  p r o j e c t  is p a r t  o f  a planned 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. T h i s  work i n c l u d e s  t h e  r e p a i r  o r  replacement  o f  40 c h i l l e d  water a i r  h a n d l e r  units, 10 d i rec t  expansion 
a i r  h a n d l e r s ,  3 steam s t a t i o n s ,  5 c o n t r o l  a i r  compressors ,  2 condensa te  u n i t s ,  and f a n  assemblies. Also 
i n c l u d e d  are c o i l  c l e a n i n g ,  damper and d u c t  r e p a i r ,  suspens ion  rep lacement ,  p i p i n g  rep lacement ,  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  o f  a l l  components and a n c i l l a r y  equipment.  The area o f  c o n c e n t r a t i o n  
w i l l  i n c l u d e  B u i l d i n g s  3,  13,  15, 17, 25,  32a ,  33, 36, and t h e  Thermochemical Test Area. 

3. Repair  of 15-kV Power Cable ,  U t i l i t y  Tunnel System ...................................... 500,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  by replacement  o f  e l e c t r i c  power f e e d e r  1-7 i n  t h e  u t i l i t y  t u n n e l  
sys tem.  The work i n c l u d e s  t h e  replacement  o f  approx imate ly  6,100 l inear  f ee t  o f  15-kV cable s e r v i c i n g  b u i l d i n g s  
1 ,  2 ,  3, 13, 14,  15, 16, 16a ,  and 17.  T h i s  e l ec t r i ca l  power cable h a s  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 y e a r s .  Recen t ly ,  unscheduled o u t a g e s  have occur red  because  of f a u l t s  i n  these c a b l e s .  The d e f e c t i v e  
c o n d i t i o n  o f  t he  cables i n d i c a t e s  t h a t  replacement  is r e q u i r e d  t o  a s s u r e  e l ec t r i ca l  power r e l i a b i l i t y  t o  t h e  
c e n t e r ' s  c r i t i c a l  f a c i l i t i e s .  

4 .  Repair  o f  Var ious  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 l i f o r n i a  ................. 480,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  worn and o b s o l e t e  f a c i l i t y  equipment i n  v a r i o u s  b u i l d i n g s  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 ,  as f o l l o w s :  t h e  rep lacement  of t h e  a i r  c o n d i t i o n i n g  equipment 
s e r v i n g  Bui ld ing  061 c l e a n  room w i t h  a 30 t o n  u n i t  and a i r  d i s t r i b u t i o n  system; t h e  r e p a i r  of t h e  e lec t r ica l  



power system i n  Bui ld ing  001 by r e p l a c i n g  e i g h t  e l ec t r i ca l  power p a n e l s ,  and t h e  replacement  o f  two 1 ,600 c u b i c  
feet  p e r  minute  a i r  compressors  i n  B u i l d i n g  119. T h i s  work is r e q u i r e d  f o r  con t inued  manufactur ing s u p p o r t  
o f  t h e  Space S h u t t l e  program. The equipment h a s  been i n  s e r v i c e  over  twenty  y e a r s ,  and now c a u s e s  v i r t u a l l y  
con t inuous  maintenance problems. Repair  is  n e c e s s a r y  t o  m a i n t a i n  a r e l i a b l e  b a s i c  f a c i l i t y  o p e r a t i o n .  

5. Repair  C e n t r a l  Emergency L i g h t i n g ,  Var ious  B u i l d i n g s  .................................... 200,000 

T h i s  p r o j e c t  is p a r t  o f  a phased program t o  replace t h e  c e n t r a l  s t a t i o n  and emergency l i g h t i n g  sys tems  
a t  JSC. It i n c l u d e s  t h e  rep lacement  of  t h e  d e t e r i o r a t e d  c e n t r a l  s t a t i o n s  and emergency l i g h t i n g  f i x t u r e s  i n  
b u i l d i n g s  5,  I O ,  17,  36, 4 4 ,  and 49.  The replacement  o f  t h e  emergency l i g h t i n g  system is  n e c e s s a r y  because  
t h e  p r e s e n t  system is over  20 y e a r s  o l d  and as evidenced d u r i n g  a r e c e n t  unscheduled s i t e  power ou tage  d i d  no t  
o p e r a t e  r e l i a b l y .  Replacement is n e c e s s a r y  or  t h e  r e l i a b i l i t y  w i l l  d e t e r i o r a t e  t o  t h e  p o i n t  where pe r sonne l  
s a f e t y  w i l l  be a d v e r s e l y  a f f e c t e d .  

F. Kennedv SDace C e n t e r  (KSC) .................................................................. 2.245.000 

1 .  Repair  13.2  KV Power l ine  - V I C  t o  F C A . . . . . . . . . . . . .  ...................................... 300,000 

T h i s  p r o j e c t  c o n s i s t s  of r e p l a c i n g  12,000 f e e t  of' 13.2 KV c a b l e  between t h e  V i s i t o r  I n f o r m a t i o n  Center  
(VIC) and t h e  Frequency C o n t r o l  and Ana lys i s  (FCA) b u i l d i n g s  and r e l o c a t i n g  load b r e a k e r  s w i t c h  55 and o i l  
c i r c u i t  b r e a k e r  9 /10.  The V I C  t o  FCA ae r i a l  cable was p r e v i o u s l y  r e p a i r e d  i n  1977 w i t h  o l d  c a b l e  t o  connect  
t h e  V I C  and t h e  Uni f i ed  S-Band (USB) s i tes  t o  a backup s o u r c e  of power. T h i s  c a b l e  is  now u n r e l i a b l e  and cou ld  
c a u s e  s e r i o u s  d i s r u p t i o n s  i n  e l ec t r i ca l  s e r v i c e .  Repa i r ing  t h i s  power l i n e  w i l l  p r o v i d e  more r e l i a b l e  backup 
t o  f e e d e r  206 t o  p r e v e n t  l o s s  o f  d a t a  t r a n s m i s s i o n  from Houston t o  F i r i n g  Room-1 t h r o u g h  USB d u r i n g  b o t h  t e s t i n g  
and S h u t t l e  o p e r a t i o n s .  The h e a v i l y  used V I C  w i l l  a l s o  b e n e f i t  by having a more r e l i a b l e  s e r v i c e .  

2 .  Repa i r  East 3-Cell Cooling Tower a t  Opera t ions  and Checkout (O&C) ....................... 535,000 

T h i s  p r o j e c t  r e p l a c e s  t h e  3- cell  a i r  c o n d i t i o n i n g  c o o l i n g  tower a t  t h e  east  end o f  t h e  O&C Bui ld ing .  
The e x i s t i n g  20- year o l d  wood s u p p o r t s ,  deck ,  and f i l l  have d e t e r i o r a t e d  and are t o o  weak f o r  normal maintenance 
t o  be e f f e c t i v e .  I n  a d d i t i o n ,  a l l  t h e  b o l t s  h o l d i n g  t h e  s t r u c t u r e  t o g e t h e r  are h e a v i l y  o x i d i z e d .  These r e p a i r s  
are n e c e s s a r y  t o  m a i n t a i n  t h e  c r i t i c a l  env i ronmenta l  c o n d i t i o n s  n e c e s s a r y  f o r  ca rgo  p r o c e s s i n g ,  computer 
s u p p o r t ,  and l a b o r a t o r y  f a c i l i t i e s .  
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3. Replace Air Handling Units and Associa ted  Piping a t  t h e  Launch Equipment Shop ........... 265,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  replacement  o f  s i x  a i r  h a n d l i n g  u n i t s  a long  wi th  a s s o c i a t e d  p i p i n g  and 
two 130 t o n  a i r- coo led  condensors  a t  t h e  Launch Equipment Shop (LES) a t  LC-39. The e x i s t i n g  u n i t s  i n  t h e  LES 
have been i n  use since 1965 and a r e  c o r r o d e d ,  i n e f f i c i e n t ,  u n r e l i a b l e  and no longer  c a p a b l e  o f  meet ing t h e  
n e e d s  o f  t h i s  c r i t i c a l  f a c i l i t y  which i s  d e d i c a t e d  t o  S h u t t l e  l aunch  o p e r a t i o n s .  

4. Repair  LC-39 Press S i t e  ~ands tand. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  210,000 

Th is  p r o j e c t  w i l l  r e p l a c e  wood deck ing ;  news  media c o u n t e r s ;  and wood s t r i n g e r s  wi th  p r e s s u r e  t r e a t e d  
lumber ; a p p l y  wood p r i m e r s  and t o p- c o a t i n g s ;  s a n d b l a s t  s t ee l  components ; a p p l y  s t e e l  p r i m e r s  and t o p- c o a t i n g s  
and r e p l a c e  d e t e r i o r a t e d  e l e c t r i c a l  c o n d u i t s .  Weather h a s  caused d e t e r i o r a t i o n  from excess m o i s t u r e  and 
subsequen t  d r y  r o t .  C o r r o s i v e  e l e m e n t s  have  accelerated d e t e r i o r a t i o n  o f  s t e e l  components which could  c a u s e  
t h e  s tee l  s t r u c t u r e  t o  f a i l ,  c a u s i n g  p o s s i b l e  i n j u r y  t o  media p e r s o n n e l .  

5. Repair  Hangar l lSfl ,  CCAFS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement / re fu rb i shment  o f  approx imate ly  40,000 s q u a r e  f e e t  o f  b u i l t -  
up r o o f ,  t h e  r e f u r b i s h m e n t  and upgrad ing  o f  t h e  HVAC systems,  t h e  i n s t a l l a t i o n  o f  approx imate ly  46,000 s q u a r e  
f ee t  o f  a n t i s t a t i c  f l o o r i n g  i n  rooms 20 and 21, t h e  r e f u r b i s h m e n t  o f  abou t  5,000 s q u a r e  feet  o f  o t h e r  f l o o r i n g ,  
t h e  replacement  o f  abou t  25,000 s q u a r e  feet  o f  c e i l i n g ,  and t h e  p a t c h i n g  and p a i n t i n g  of  about  225,000 s q u a r e  
f ee t  o f  i n t e r i o r / e x t e r i o r  w a l l s  a t  Hangar t l S 1 l .  This  hangar  i s  over  25 y e a r s  o l d  and h a s  d e t e r i o r a t e d  below 
a c c e p t a b l e  s t a n d a r d s .  Repair  i s  r e q u i r e d  i n  o r d e r  t o  m a i n t a i n  t h e  current env i ronmenta l  r e q u i r e m e n t s  o f  t h e  
Space S h u t t l e  c a r g o  p r o c e s s o r s  and t o  ex tend  t h e  l i f e  o f  t h e  f a c i l i t y .  

6. Repair  KSC Headquar te r s  and O&C Bui ld ing  Window S e a l s  and P r e c a s t  Panel S e a l s . .  ......... 200,000 

T h i s  p r o j e c t  w i l l  remove e x t e r i o r  trim, remove o l d  c a u l k i n g ,  r e c a u l k  and r e p l a c e  trim; remove window 
g l a z i n g ,  remove r o c k  ha rd  p u t t y  and r e c a u l k  w i t h  new r e s i l i e n t  g l a z i n g  compound; c a u l k  t o  seal  and p r e v e n t  
opening of  o p e r a b l e  windows i n  b o t h  b u i l d i n g s .  The Opera t ions  and Checkout ( O & C )  b u i l d i n g  w i l l  a l s o  have t h e  
t o p s  and s ides  of  t h e  p r e c a s t  wall  p a n e l s  cau lked  a s  n e c e s s a r y  t o  e l i m i n a t e  seepage.  The d e t e r i o r a t i o n  h a s  
been caused b y  t h e  sun and weather c o n d i t i o n s  c a u s i n g  c a u l k i n g  t o  h a r d e n ,  c r a c k  and p u l l  away from window frame 
mater ia ls  t h u s  a l lowing  water i n t r u s i o n  t o  t h e  b u i l d i n g  i n t e r i o r  and s t r u c t u r a l  components from one t h i r d  o f  
t h e  windows. A l l  o p e r a b l e  windows have d e t e r i o r a t e d  s e a l s  and will be s e a l e d  s h u t  t o  p r e v e n t  loss o f  c o n d i t i o n e d  
a i r .  
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.............................................................. G .  La n n l e v  Researc h Cente r (LaRC) 7. 160.000 

1. R e p a i r s  t o  High P r e s s u r e  A i r  and Hydrau l i c  P i p i n g  i n  t h e  U n i t a r y  Wind Tunne l . . . . . . . . . . . .  500,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  r e p a i r s  t o  t h e  h i g h  p r e s s u r e  a i r  and h y d r a u l i c  p i p i n g  and system components 
which s e r v e  t h e  U n i t a r y  Wind Tunnel ( B u i l d i n g  1251) .  These sys tems  i n c l u d e  t h e  300 p s i  and 1800 p s i  a i r  
sys tems ,  t h e  600 p s i  and 2000 p s i  h y d r a u l i c  sys tems ,  and t h e  t u n n e l  s h e l l .  The work i n c l u d e s  replacement  o f  
a l l  d e f e c t i v e  components, r a d i o g r a p h i c  i n s p e c t i o n  o f  we lds ,  and r e p a i r  o f  d e f e c t i v e  we lds  t h a t  were i d e n t i f i e d  
under L a R C ' s  p r e s s u r e  system r e c e r t i f i c a t i o n  program. 

2 .  Replace Transformer  llMtl i n  Tay lo r  Road S u b s t a t i o n . . . .  ................................... 170,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  o f  t r a n s f o r m e r  "M1' w i t h  a new t r a n s f o r m e r  o f  a similar d e s i g n .  
The work i n c l u d e s  removal o f  e x i s t i n g  equipment,  t e r m i n a t i o n s ,  f u r n i s h i n g  and i n s t a l l i n g  t h e  new t r a n s f o r m e r  
and n e c e s s a r y  t e s t i n g  a f te r  t h e  i n s t a l l a t i o n  is completed.  Dielectric t e s t s  i n d i c a t e  t h a t  t h e  e x i s t i n g  
t r a n s f o r m e r  is weak and no l o n g e r  re l iab le  enough t o  s a t i s f y  load r e q u i r e m e n t s .  

3. R e p a i r s  t o  t h e  7- Inch High Temperature T u n n e l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  r e p a i r s  t o  t h e  7- Inch High Temperature Tunnel.  The work t o  be accomplished 
under t h i s  p r o j e c t  i n c l u d e s :  r e p a i r s  t o  t he  windows, d o o r s ,  and roof o f  t h e  b u i l d i n g  housing t h e  7- inch  t u n n e l ;  
replacement  of' t h e  h i g h  p r e s s u r e  a i r  and f u e l  s t o r a g e  b o t t l e s  and b o t t l e  f o u n d a t i o n s ;  and i n s t a l l i n g  a new 
h i g h  p r e s s u r e  methane s u p p l y  l i n e .  The e x i s t i n g  f a c i l i t y  and sys tems  are over  25 y e a r s  o l d  and major r e p a i r  
o r  replacement  is needed t o  r e s t o r e  t o  o r i g i n a l  c a p a b i l i t i e s .  E f f i c i e n c y  l e v e l s  w i l l  be improved from c u r r e n t  
d e r a t e d  v a l u e s .  

4. Repa i r  P o t a b l e  Water P i p i n g ,  West Area, Phase V I .  ....................................... 450,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  replacement  o f  approx imate ly  9,100 l i n e a r  f e e t  o f  e x i s t i n g  8- inch  and 
6- inch cast  i r o n  water p i p i n g  w i t h  PVC p i p e .  The l i n e s  t o  be r e p l a c e d  are as f o l l o w s :  & i n c h  l i n e  running 
n o r t h  on Freeman Road from Ames Road t o  B u s h  Road; 8- inch l i n e  runn ing  eas t  from Freeman Road t o  p o i n t  of  t ie-  
i n  n e a r  Bu i ld ing  1199; 8- inch l i n e  running from D o o l i t t l e  Road, eas t  and n o r t h ,  on Bush Road t o  Hunsaker Road, 
and west and s o u t h  on Hunsaker Road back t o  t h e  p o i n t  o f  t h e  t i e - i n  n e a r  Bu i ld ing  1155; and 8- inch  l i n e  from 
a n  e x i s t i n g  back- flow p r e v e n t e r  behind Bui ld ing  114G running t o  Bui ld ing  1215. After 25 y e a r s  of  o p e r a t i o n ,  
c o r r o s i o n  h a s  caused many l e a k s  t o  deve lop  p a s t  t h e  p o i n t  of  minor s p o t  r e p a i r ,  and p u b l i c  h e a l t h  l i m i t s  are 
o f t e n  exceeded due t o  t h e  p i p e  c o r r o s i o n  l e v e l s .  



5. Replace Ai r- cond i t ion ing  Systems,  Various F a c i l i t i e s . . . . .  ............................... 590,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  replacement  o f  HVAC s y s t e m s  i n  B u i l d i n g s  1201, 1212, 1213, 1230 and 1232. 
The work t o  be accomplished i n c l u d e s  replacement  o f  a b s o r p t i o n  c h i l l e r s ,  seven HVAC u n i t s  r a n g i n g  from 12 t o  
45 t o n s ,  and two 100 t o n  c h i l l e r  sys tems.  The e x i s t i n g  equipment w i l l  be removed, i n t e r c o n n e c t i n g  p i p i n g ,  
w i r i n g ,  c o n t r o l s ,  and ductwork w i l l  be modif ied  and new u n i t s  i n s t a l l e d .  The equipment t o  be r e p l a c e d  is 
becoming more o f  a maintenance burden w i t h  each p a s s i n g  y e a r ;  p a r t s  are hard  t o  f i n d ,  and downtime is expens ive  
as well as d i s r u p t i v e  t o  o p e r a t i o n s .  New equipment w i l l  be more e f f i c i e n t  and s t a t e- o f- t h e- a r t .  

6 .  R e p a i r s  t o  High P r e s s u r e  A i r  P i p i n g  i n  t h e  Bui ld ing  1221 Complex ........................ 450,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  h i g h  p r e s s u r e  a i r  d i s t r i b u t i o n  p i p i n g  i n  Bui ld ing  1221. The 
work t o  be accomplished i n c l u d e s  t h e  r a d i o g r a p h i c  i n s p e c t i o n  and r e p a i r  o f  d e f e c t i v e  welds ,  p i p i n g ,  and f i t t i n g s .  
The p i p i n g  and components t o  be r e p l a c e d  were i d e n t i f i e d  as d e f e c t i v e  under L a R C ' s  p r e s s u r e  r e c e r t i f i c a t i o n  
program. 

7. Repair  E x t e r i o r  Walls and Windows, Var ious  F a c i l i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515 , 000 

T h i s  p r o j e c t  w i l l  r e p a i r  t h e  e x t e r i o r  walls and windows o f  B u i l d i n g s  1244, 1225, and 12326. These 
b u i l d i n g s  w i l l  be r e p a i r e d  wi th  s p a n d r e l  g lass  i n s u l a t e d  p a n e l s ,  metal i n s u l a t e d  p a n e l s ,  and i n s u l a t i n g  windows 
w i t h  a thermal  b reak .  Water and a i r  l e a k a g e  have reduced each f a c i l i t y ' s  e f f e c t i v e n e s s  and r e p a i r  is needed 
t o  make each more w e a t h e r t i g h t  and more energy e f f i c i e n t .  

8. R e p a i r s  t o  Pavement, West Area .......................................................... 310,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  r e p a i r s  t o  t h e  f o l l o w i n g  paved areas: Ames Road from Durand Road t o  Freeman 
Road; Freeman Road from S t r a t t o n  Road t o  Hunsaker Road; M o f f e t t  Road from Marvin Road t o  Ames Road and 600 
feet running east o f  Tay lo r  Road; Tay lo r  Road from S t r a t t o n  Road t o  Ames Road; and D o o l i t t l e  Road from A m e s  
Road t o  Bush Road. T y p i c a l  r e p a i r s  c o n s i s t  o f  c u t t i n g  o u t  b a d l y  d e t e r i o r a t e d  areas and repav ing  wi th  p o r t l a n d  
cement c o n c r e t e ,  c l e a n i n g ,  f i l l i n g  and s e a l i n g  open j o i n t s  and c r a c k s ,  and comple te ly  r e p l a c i n g  areas where 
b a s e  fa i lure  h a s  o c c u r r e d .  N a t u r a l  ag ing  o f  t h e  a s p h a l t  due t o  c y c l i c  weather  c o n d i t i o n s  h a s  caused p r o g r e s s i v e  
d e t e r i o r a t i o n  over  t h e  y e a r s .  T h i s  r e p a i r  w i l l  r e s t o r e  t h e  roadways t o  safe highway c o n d i t i o n s .  
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H .  L e w i s  Resea rch  Center (LeRC) ................................................................ 2.650.000 

1 .  Repa i r  o f  Plum Brook Reac to r  Complex F a c i l i t i e s . . . . . . . . . .  ............................... 340,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  approx imate ly  66,000 s q u a r e  feet  o f  r o o f  on s i x  b u i l d i n g s  a t  
t h e  P lum Brook Reac to r  Complex. The work a l s o  i n c l u d e s  t h e  t u c k p o i n t i n g ,  wa te rp roof ing  and p a i n t i n g  of t h e  
e x t e r i o r  s u r f a c e s  f o r  t h e s e  b u i l d i n g s .  The e x t e r i o r  r e p a i r  o f  t h e  v a r i o u s  b u i l d i n g s  i n  t h e  Reac to r  Complex 
i s  c r i t i c a l l y  impor tan t  t o  t h e  safe conta inment  o f  r a d i o a c t i v i t y  on s i t e  r e s u l t i n g  from o v e r  10 y e a r s  o f  n u c l e a r  
r e a c t o r  o p e r a t i o n .  

2 .  Repa i r  of  t h e  150 PSIG Combustion A i r  System ............................................ 400,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  major r e p a i r s  t o  components o f  t h e  150 p s i g  combustion a i r  system a t  L e w i s .  
The work i n v o l v e s  d e m o l i t i o n  o f  t h e  d e t e r i o r a t e d  p i p i n g  between R e f r i g e r a t i o n  Bui ld ing  9 and I c i n g  Research 
Tunnel Buiding 1 1  and t h e  rep lacement  of new 150 p s i g  p i p i n g  and v a l v e s .  Also t o  be accompl ished are r e p a i r s  
o f  t h e  a i r  i n l e t  s t r u c t u r e  i n  t h e  C e n t r a l  A i r  Equipment Bui ld ing  64 and r e p a i r  o f  p i p i n g  s u p p o r t s  f o r  t h e  150 
p s i g  l i n e  between Engine Research b u i l d i n g  5 and C e n t r a l  A i r  Equipment B u i l d i n g  64.  
system have been i n  u s e  f o r  approx imate ly  30 y e a r s .  Normal wear /cor ros ion  o f  p ip ing  and components i n  t h e  150 
p s i g  combustion a i r  system h a s  created c o n d i t i o n s  which r e q u i r e  major r e p a i r s / r e p l a c e m e n t  t o  a s s u r e  s t r u c t u r a l  
adequacy and con t inued  safe  o p e r a t i n g  c o n d i t i o n s .  T h i s  system i s  n e c e s s a r y  t o  s u p p l y  p r o c e s s  f l u i d s  which are 
c r i t i c a l  t o  accomplishment o f  r e s e a r c h  t a s k s  th roughout  t h e  Cen te r .  The r e p a i r  work w i l l  a l s o  r e c e r t i f y  t h e  
p r e s s u r e  v e s s e l s  and p r e s s u r i z e d  sys tems .  T h i s  work is n e c e s s a r y  t o  p r e s e r v e  system s a f e t y ,  i n t e g r i t y ,  
r e l i a b i l i t y ,  and a v a i l a b i l i t y .  

Components o f  t h i s  a i r  

3. Repa i r  of  Water D i s t r i b u t i o n  System ..................................................... 460,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of t h e  e x i s t i n g  domes t i c  water d i s t r i b u t i o n  sys tems  i n  t he  
c e n t r a l / w e s t e r n  p o r t i o n  o f  t h e  Lewis complex t o  i n s u r e  s e p a r a t i o n  o f  p o t a b l e  and non- potable  water sys tems .  
The work i n c l u d e s  t h e  removal o f  t h e  domes t i c  water system and i n s t a l l a t i o n  o f  new p i p e ,  v a l v e s ,  f i t t i n g s ,  
i n s u l a t i o n ,  and backf low p r e v e n t i o n  d e v i c e s .  I n  o r d e r  t o  m a i n t a i n  a safe and p r o t e c t e d  p o t a b l e  water d i s t r i b u t i o n  
system it is e s s e n t i a l  t o  keep t h e  two sys tems  s e p a r a t e .  The p r o j e c t  w i l l  remove t h e  p o t e n t i a l  haza rd  created 
by c ross- connec t ions  between t h e  two water sys tems  and t h e  p o s s i b i l i t y  of back- siphoning.  

4. Repair  o f  Combustion A i r  System a t  C e n t r a l  A i r  Equipment B u i l d i n g  ( 6 4 )  .................. 700,000 

T h i s  p r o j e c t  c o n s i s t s  of t h e  r e p a i r  and replacement  o f  d e t e r i o r a t e d  combustion a i r  systems i n c l u d i n g  
1350 l i n e a r  feet  of damaged thermal i n s u l a t i o n  f o r  24- t o  48- inch d i s t r i b u t i o n  p i p i n g  and f o u r  large diameter 
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(36- t o  48- inch)  v a l v e s .  T h i s  work c o r r e c t s  d e t e r i o r a t e d  c o n d i t i o n s  and r e s t o r e s  r e q u i r e d  performance 
character is t ics  t o  t h e  combustion a i r  s y s t e m .  S t r i n g e n t  o p e r a t i n g  requ i rements  have made it n e c e s s a r y  t o  
p r o v i d e  a more p o s i t i v e  i s o l a t i o n  between s e c t i o n s  of a i r  l i n e s  t h a t  a r e  o p e r a t i n g  under d i f f e r e n t  c o n d i t i o n s .  
Damaged i n s u l a t i o n  p e r m i t s  m o i s t u r e  and o i l  s a t u r a t i o n ,  t h e r e b y  reduc ing  i n s u l a t i o n  e f f e c t i v e n e s s  and c r e a t i n g  
a p o t e n t i a l  f i r e  h a z a r d .  T h i s  r e p a i r  work w i l l  improve s a f e t y  p o s t u r e  and reduce system power consumption. 

5 .  Repair  Roofs,  Var ious  B u i l d i n g s  ......................................................... 350,000 

T h i s  p r o j e c t  c o n s i s t s  o f  t h e  r e p a i r  of  46,000 s q u a r e  f e e t  o f  r o o f i n g  on F l i g h t  Research Bui ld ing  4 ,  
21,000 s q u a r e  feet o f  r o o f  on Engine Test Bui ld ing  125,  and 4 ,000  s q u a r e  f ee t  on Heater Bui ld ing  126 a t  t h e  
L e w i s  Research Cen te r .  The work i n c l u d e s  removal o f  some p o r t i o n s  o f  roo f s  down t o  t h e  r o o f  deck and replacement  
as r e q u i r e d .  Roof p e n e t r a t i o n s  w i l l  be r e c o n s t r u c t e d  t o  meet c u r r e n t  s t a n d a r d s .  Obso le te  roof equipment,  o u t  
o f  s e r v i c e  and no l o n g e r  needed,  w i l l  be removed. A Class A F i r e  Underwr i t e r s  approved r o o f i n g  system w i l l  
be i n s t a l l e d  w i t h  t h e  n e c e s s a r y  roof  i n s u l a t i o n  t o  meet ASHRE s t a n d a r d s .  Roof s u r f a c e s  i n  p e d e s t r i a n  t r a f f i c  
areas w i l l  be p r o t e c t e d  wi th  r o o f  walkways. These r o o f s ,  d e s p i t e  p e r i o d i c  r o u t i n e  maintenance,  have now 
d e t e r i o r a t e d  t o  a p o i n t  where e x t e n s i v e  r e p a i r  is n e c e s s a r y .  The r o o f s  are over  20 y e a r s  o l d  and r e p a i r s  a re  
r e q u i r e d  t o  p reven t  damage t o  t h e  b u i l d i n g  s t r u c t u r e s  and equipment.  

6 .  Repa i r  o f  Faergency I s o l a t i o n  Va lves . . .  400,000 ................................................. 
T h i s  p r o j e c t  p r o v i d e s  f o r  r e p a i r  of i s o l a t i o n  v a l v e s  i n  t h e  u t i l i t y  s e r v i c e  sys tems  a t  L e w i s  Research 

Cen te r  t o  minimize t h e  e x t e n t  o f  system shut-downs. These v a l v e s  are c r i t i c a l  t o  sys tems  o p e r a t i o n s  and must 
be c l o s e d  t o  i s o l a t e  v a r i o u s  s e c t i o n s  of t h e  sys tems .  T h i s  i s o l a t i o n  is  n e c e s s a r y  t o  pe rmi t  s e r v i c i n g  o f  
p o r t i o n s  o f  t h e  system wi thou t  s h u t t i n g  t he  e n t i r e  system down. Recent i n c i d e n t s  which r e q u i r e d  c l o s i n g  of 
s e v e r a l  40- year o l d  i s o l a t i o n  v a l v e s  r e v e a l e d  t h a t  t h e  v a l u e s  d i d  no t  s t o p  t h e  flow. T h i s  r e q u i r e d  t h e  c l o s i n g  
o f  many more v a l v e s  than  should  have been n e c e s s a r y  t o  i s o l a t e  t h e  area, t h e r e b y  s h u t t i n g  down a much l a r g e r  
segment o f  t h e  o v e r a l l  u t i l i t y  s e r v i c e  system. T h i s  problem will be s o l v e d  by r e p a i r i n g  17 d i s t r i b u t i o n  r o u t i n g  
v a l v e s  rang ing  i n  s i z e  from IO- inch t o  36- inch f o r  t h e  a l t i t u d e  exhaus t  and c o o l i n g  tower water sys tems .  

I .  Marsha l l  SDace F l i g h t  C e n t e r  (MSFC) ......................................................... 1.830.000 

1 .  Repa i r  P r e s s u r e  Vessels. ................................................................ 665,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  r e p a i r  o f  p r e s s u r e  v e s s e l  defects i d e n t i f i e d  d u r i n g  a c e n t e r  su rvey  o f  the 
p r e s s u r e  sys tems.  Two large gaseous  n i t r o g e n  p r e s s u r e  v e s s e l s  ( o n e  5,000 PSI and the  o t h e r  8 ,000  PSI )  and one 
h i g h  p r e s s u r e  a i r  v e s s e l  w i l l  be r e p a i r e d .  These p r e s s u r e  v e s s e l s  s t o r e  a large volume o f  h i g h  p r e s s u r e  gases 
t h a t  supppor t  t e s t  programs such as S h u t t l e  t u r b i n e  b l a d e  t e s t i n g ,  Space S h u t t l e  Main Engine (SSME) chamber 
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l i f e  v e r i f i c a t i o n ,  and h i g h  p r e s s u r e  combustion technology .  T h i s  is t h e  i n i t i a l  phase of  a planned program 
t o  r e p a i r  t h e  h i g h  p r e s s u r e  s t o r a g e  sys t ems  at  MSFC. 

2. Repa i r  High P r e s s u r e  P ip ing  ............................................................. 735,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  rep lacement  o f  o l d  h igh  p r e s s u r e  p i p i n g  sys tems .  Work i n c l u d e s  t h e  

Also inc luded  is t h e  rep lacement  o f  4,000 l i n e a r  feet of  h i g h  
rep lacement  of app rox ima te ly  2,000 l i n e a r  feet  o f  1 1/2 i n c h  p r e s s u r e  gaseous  n i t r o g e n  (GN2) p i p e l i n e s  s e r v i n g  
i n d u s t r i a l  b u i l d i n g s  4705, 4707, and 4747. 
p r e s s u r e  GH2 p i p e l i n e s  s e r v i n g  Test S t ands  116 and 500. T h i s  p r o j e c t  is  p a r t  o f  a p l an  t o  r e p a i r  d e t e r i o r a t i n g  
p i p e l i n e  sys t ems  which suppor t  v i t a l  l a b o r a t o r y  and t e s t i n g  a c t i v i t i e s  a t  t h e  c e n t e r .  Th i s  e f f o r t  w i l l  e l i m i n a t e  
p o t e n t i a l  h a z a r d s  due t o  c o r r o s i o n  and p o s s i b l e  l e akage  t h a t  can occur  a d j a c e n t  t o  i n h a b i t e d  b u i l d i n g s .  These 
25 t o  30 y e a r  o l d  sys t ems  are exceeding t h e i r  de s ign  l i f e  and i n c r e a s i n g  f a i l u r e  rates are be ing  expe r i enced .  

3. Repa i r  Roof, Various B u i l d i n g s  .......................................................... 430,000 

T h i s  p r o j e c t  i s  p a r t  of a planned r o o f  r e p a i r  program t o  r e c t i f y  b l i s t e r i n g  s o f t  s p o t s ,  d r y i n g  o u t  and 
d e t e r i o r a t e d  i n s u l a t i o n .  These r o o f  r e p a i r s  are e s s e n t i a l  t o  p r o t e c t  and p r e s e r v e  f a c i l i t y  c a p a b i l i t y  and t o  
remove t h e  t h r e a t  o f  unscheduled i n t e r r u p t i o n  t o  MSFC o p e r a t i o n s .  Work i n c l u d e s  t h e  r e p a i r  o f  116,500 s q u a r e  
feet  of  r o o f i n g  f o r  b u i l d i n g s  4312, 4487, 4498,  4499, 4707, 4715, 4723, 4727, 4734, and 4752. Th i s  i n c l u d e s  
r e p l a c i n g  r o o f s ,  i n s u l a t i o n ,  damaged f l a s h i n g ;  and r e s a t u r a t i n g  r o o f  s u r f a c e s  t o  a f i rm  smooth f i n a l  f i n i s h .  

J .  Michoud Assemblv F a c i l i t v  (MAF) ............................................................. 720.000 

1 .  Repa i r  Electr ical  Feeder  ~ ~ 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  rep lacement  o f  approximate ly  2,200 f e e t  of underground e l ec t r i ca l  f e e d e r  
c a b l e  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  17B. S u b s t a t i o n  17B s u p p l i e s  e l ec t r i ca l  s e r v i c e  t o  t h e  
machine shop,  tube  f a b r i c a t i o n  area and t h e  raw material s t o r a g e  area i n  t h e  Main Manufactur ing Bu i ld ing  103. 
The 13,800 v o l t  f e e d e r  c a b l e  is  app rox ima te ly  40 y e a r s  o l d ,  d e t e r i o r a t i n g ,  and has  exceeded i ts  expec ted  u s e f u l  
l i f e .  The new f e e d e r  c a b l e  w i l l  be e t h y l e n e  propylene  rubbe r  i n s u l a t e d  c a b l e  s h i e l d e d  wi th  a p o l y v i n y l  c h l o r i d e  
j a c k e t .  

CF 8-14 



..................................... 430,000 2. Repair  Roadways and Park ing  L o t s . . . . . . . . . . . . . . . . . . .  

T h i s  p r o j e c t  p r o v i d e s  a two-coat a p p l i c a t i o n  o f  s e a l a n t  t o  approx imate ly  23O,OOO s q u a r e  y a r d s  o f  
b i tuminous  a s p h a l t  roadways and v a r i o u s  pa rk ing  l o t s .  Roads t o  be r e p a i r e d  are J u p i t e r ,  Mars, S a t u r n ,  Uranus 
and Venus Dr ives .  The seal  c o a t  is  r e q u i r e d  t o  m a i n t a i n  u s a b l e  s u r f a c e  c o n d i t i o n s ,  l e s s e n  c o r r e c t i v e  maintenance 
problems, and p r e s e r v e  s u r f a c e  l i f e  c y c l e .  I n  a d d i t i o n ,  improvements t o  t h e  main gate access w i l l  be made t o  
p r o v i d e  more e f f i c i e n t  and safe t r a f f i c  flow. T h i s  work i n c l u d e s  p r o v i d i n g  a U-turn p a t h  th rough  t h e  median 
on t h e  p u b l i c  s ide  of t h e  guard  house  and c r e a t i n g  an a d d i t i o n a l  outbound r i g h t  t u r n  l a n e .  

K .  N a t i o n a l  SDace Te chnolonv L a b o r a t o  r i e s  (NSTL)  ............................................... 1.825.000 

1. Repair  o f  High-Pressure Gas ( H P G )  and Cryogenic D i s t r i b u t i o n  System Components 450,000 .......... 
T h i s  p r o j e c t  p r o v i d e s  f o r  c o n t i n u a t i o n  o f  a m u l t i y e a r  p l a n  t o  r e p a i r  t h e  HPG and c r y o g e n i c  system 

components w i t h i n  t he  Space S h u t t l e  Main Engine (SSME) complex, c r o s s- c o u n t r y  HPG sys tems ,  and base f a c i l i t i e s .  
Many components i n  t h e  HPG and c r y o g e n i c  sys tems  are over  20 y e a r s  o l d  and have been s u b j e c t e d  t o  s e v e r e  use  
and stress, i n c l u d i n g  submers ion,  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 and chemical  c l e a n i n g  dur ing  
system maintenance.  Many of t h e  components are o b s o l e t e  and s p a r e  p a r t s  which cannot  be a c q u i r e d  must be 
f ab r i ca ted .  With t h e  e x t r e m e l y  h i g h  o p e r a t i n g  p r e s s u r e s ,  i n  a d d i t i o n  t o  normal wear and t ea r ,  con t inued  
d e t e r i o r a t i o n  c o n s t i t u t e s  a s a f e t y  haza rd  t o  both  p e r s o n n e l  and equipment.  The work w i l l  i n c l u d e  t h e  f o l l o w i n g :  
component d i sassembly ,  c l e a n i n g  and r e p a i r ;  r eassembly  and i n s t a l l a t i o n ;  and system c e r t i f i c a t i o n  on complet ion 
o f  i n s t a l l a t i o n  a c t i v i t i e s .  The components 
t o  be r e p a i r e d  i n c l u d e  20 p r e s s u r e  r e g u l a t o r  v a l v e s ,  50 re l ie f  v a l v e s ,  36 m i s c e l l a n e o u s  v a l v e s ,  and o t h e r  
re la ted  components. 

Obso le te  and u n s e r v i c e a b l e  v a l v e s  and r e g u l a t o r s  w i l l  be r e p l a c e d .  

2. Repair  o f  High P r e s s u r e  I n d u s t r i a l  Water (HPIW) and E lec t r ica l  Power Genera to r  
Diesel System ........................................................................... 330,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  i n s p e c t i o n  and overhau l  o f  e i g h t  o f  t he  t e n  4660 h o r s e  power - 16 c y l i n d e r  
d i e s e l  e n g i n e s  t h a t  d r i v e  t h e  HPIW pumps and t h e  f o u r  d i e s e l  e n g i n e s  on t h e  e l ec t r i c  power g e n e r a t o r s  t h a t  
s u p p o r t  t h e  Space S h u t t l e  Main Engine t e s t  area. Work w i l l  i n c l u d e  eng ine  d i a g n o s t i c  t e s t i n g  and s e r v i c i n g  
t o  t he  i n j e c t o r  sys tems ,  b e a r i n g ,  d r i v e r ,  c o u p l i n g  and v a l v e s .  The HPIW pump housing and i m p e l l e r s  w i l l  a l s o  
be i n s p e c t e d  and r e p a i r e d  as r e q u i r e d .  Recent 
i n s p e c t i o n  o f  t h r e e  HPIW d i e s e l s  i n d i c a t e d  e x c e s s i v e  wear i n  two o f  t h e  d iese l s  which r e s u l t e d  i n  t h e  replacement  
o f  two sets o f  c rank  s h a f t  main b e a r i n g s .  

The d iese l  e n g i n e s  w i l l  r e q u i r e  a 1,000 hour i n s p e c t i o n  i n  1986. 
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3. Repa i r  o f  SSME Test F a c i l i t y  Water C h i l l i n g  System ...................................... 455,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  r e p l a c i n g  e x i s t i n g  h i g h  t e m p e r a t u r e  h o t  water a b s o r p t i o n  c h i l l e r s  w i t h  two 

The a b s o r p t i o n  u n i t s  which have been i n  con t inuous  u s e  f o r  approx imate ly  
e l e c t r i c a l l y  d r i v e n  c h i l l e r s .  The c h i l l e r s  p r o v i d e  env i ronmenta l  c o o l i n g  t o  t h e  Space S h u t t l e  Main Engine 
(SSME) tes t  s t a n d s  and c o n t r o l  c e n t e r .  
twen ty  y e a r s ,  are approach ing  t h e  end o f  t h e i r  economic l i f e ,  are d e t e r i o r a t e d ,  and have r e q u i r e d  e x t e n s i v e  
r e p a i r s  d u r i n g  t h e  l a s t  f i v e  y e a r s .  Work i n c l u d e s  t h e  i n s t a l l a t i o n  of two 150 t o n  r e f r i g e r a t i o n  c a p a c i t y  
c h i l l e r  u n i t s  and a s s o c i a t e d  plumbing,  p i p i n g ,  and e l ec t r i ca l  power sys tems  m o d i f i c a t i o n s .  

4 .  Replacement o f  C h i l l e r  Units............................................................ 590,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  o f  two 225- ton a b s o r p t i o n  c h i l l e r  u n i t s  i n  Bui ld ing  1105 
( t h e  Environmental  Labora to ry )  w i t h  two 225- ton e l e c t r i c a l l y  d r i v e n  c h i l l e r  u n i t s .  Necessary  pumping, p i p i n g  
and c o n t r o l  s y s t e m s  t o  accommodate t h e  new c h i l l e r  u n i t s  w i l l  a l s o  be p rov ided .  The c h i l l e r s  p r o v i d e  
env i ronmenta l  c o o l i n g  t o  t h e  l a b o r a t o r y  s p a c e s ,  t h e  pho to  s e r v i c e s  l a b o r a t o r y ,  and o f f i c e  s p a c e  w i t h i n  Bui ld ing  
1105. S i g n i f i c a n t  r e p a i r s  and 
m o d i f i c a t i o n s  have been made d u r i n g  t h e  l a s t  f i v e  y e a r s  t o  m a i n t a i n  them i n  s a t i s f a c t r y  o p e r a t i n g  c o n d i t i o n .  
Two similar u n i t s  i n  o t h e r  b u i l d i n g s  have fa i l ed  i n  t h e  las t  t h r e e  y e a r s  because  o f  d e t e r i o r a t i o n  due t o  age. 
Replacement o f  t h e  a b s o r p t i o n  units w i t h  e lec t r ica l  d r i v e n  u n i t s  w i l l  p r o v i d e  an  energy  e f f i c i e n t  and c o s t  
e f f e c t i v e  system i n  p r o v i d i n g  t h e  s e r v i c e s  t o  miss ion  s u p p o r t  f a c i l i t i e s .  

The a b s o r p t i o n  units have been i n  c o n t i n u o u s  u s e  f o r  more t h a n  e i g h t e e n  y e a r s .  

L .  Wallom F l i a h t  F a c i l i t v  (WFF) ............................................................... 2.120.000 

1 .  Repa i r  o f  Electr ical  D i s t r i b u t i o n  System ................................................ 400,000 

T h i s  p r o j e c t  w i l l  c o r r e c t  env i ronmenta l  d e t e r i o r a t i o n  o f  t h e  e lec t r ica l  d i s t r i b u t i o n  system on t h e  
Main Base and t h e  I s l a n d .  The work i n c l u d e s  c l e a n i n g ,  l u b r i c a t i o n  and i n s t r u m e n t  c a l i b r a t i o n  o f  t he  main 
switchgear; rep lacement  o f  p o l e s ,  i n s u l a t o r s ,  and l i g h t n i n g  a r r e s t o r s ;  c l e a n i n g ,  r e p a i r  o f  cases, f i l t e r i n g  
and d i e l e c t r i c  t e s t i n g  o f  o i l  and replacement  o f  o l d  and dangerous ly  weather  damaged t r a n s f o r m e r s ;  and 
i n s t a l l a t i o n  o f  s e c t i o n a l i z i n g  s w i t c h e s .  T h i s  e l ec t r i ca l  system p r o v i d e s  t h e  d i s t r i b u t i o n ,  p r o t e c t i o n  and 
c o n t r o l  o f  e l ec t r i ca l  power f o r  t h e  e n t i r e  Wallops F l i g h t  F a c i l i t y .  
h a s  caused e x c e s s i v e  d e t e r i o r a t i o n .  T h i s  work w i l l  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  e lec t r ica l  system and 
e x i s t i n g  rrYrr  s p l i c e s  t o  a l l o w  i s o l a t i o n  o f  pr imary cables. 

Dust and d i r t  and t h e  s a l t  a i r  wea the r ing  
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2.  Repa i r  A i r  Handling U n i t s . . .  ............................................................ 260,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  upgrading and r e p a i r  o f  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  
system ( H V A C )  s e r v i n g  Bui ld ing  W-100; r ep lacement  o f  t he  HVAC equipment i n  Bui ld ing  2-43; r e p a i r  and m o d i f i c a t i o n  
t o  Hangar F-10, and D-I HVAC equipment ;  and new v e n t i l a t i o n  and h e a t i n g / c o o l i n g  equipment i n  t h e  p r e s e n t l y  
underse rved  second f l o o r  o f f i c e  areas o f  B u i l d i n g s  F-10 and D-I . T h i s  work w i l l  i n c r e a s e  p e r s o n n e l  comfor t ,  
r educe  t h e  c u r r e n t  h i g h  l e v e l  o f  maintenance r e q u i r e d  t o  keep t h e  e x i s t i n g  sys tems  o p e r a t i o n a l ,  r educe  energy 
c o s t s  by t h e  u s e  of energy  e f f i c i e n t  equipment ,  and b r i n g  t h e  o f f i c e  areas o f  B u i l d i n g  F-10 and D-I i n t o  
compliance w i t h  c u r r e n t  v e n t i l a t i o n  s t a n d a r d s .  The HVAC sys tems  s e r v i n g  Bui ld ing  2-43 and W-100 are 15 and 
20 y e a r s  o l d ,  r e s p e c t i v e l y ,  and have d e t e r i o r a t e d  p a s t  t he  p o i n t  o f  r e p a i r  due t o  c o r r o s i v e  s a l t  a tmosphere .  
These sys tems  must also be r e i n f o r c e d  t o  take advan tage  o f  c u r r e n t  c o n s e r v a t i o n  t e c h n i q u e s .  The a i r  hand l ing  
u n i t s  s e r v i n g  t h e  hangar  a r e a  o f  B u i l d i n g  D-I are  40 y e a r s  o l d  and must be modif ied  and upgraded t o  meet t h e  
minimum env i ronmenta l  c o n t r o l  r e q u i r e m e n t s  a s s o c i a t e d  wi th  t h e  e x a c t i n g  work o f  a i r c ra f t  maintenance.  C o n t r o l s  
must a l s o  be r e d e s i g n e d  f o r  i n c r e a s e d  energy  e f f i c i e n c y .  The HVAC s y s t e m s  s e r v i n g  t h e  o f f i c e  areas of Bui ld ing  
D-1 and t h e  n o r t h  wing o f  b u i l d i n g  F-10 do n o t  meet c u r r e n t  v e n t i l a t i o n  s t a n d a r d s  and new a i r  hand l ing  sys tems  
must be i n s t a l l e d  t o  s a t i s f y  t h e  r e q u i r e m e n t s .  

3. Repa i r  o f  A i r f i e l d  L i g h t i n g  System ...................................................... 360,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  and upgrading o f  t h e  e x i s t i n g  l i g h t i n g  sys tems  on runways 10-28 
and 04-22. The e x i s t i n g  system on runway 10-28 is 20 y e a r s  o l d  and has d i r ec t  b u r i a l  c a b l e s  and t r a n s f o r m e r s .  
The system on runway 04-22 is  12 y e a r s  o l d  w i t h  d i rec t  b u r i a l  c a b l e s  and t r a n s f o r m e r s  i n  t h e  l i g h t  bases. One- 
t h i r d  o f  t h e  c a b l e  on runway 10-28 has a l r e a d y  been r e p l a c e d  and t h e  b a l a n c e  on both  runways has d e t e r i o r a t e d  
t o  t he  e x t e n t  t h a t  it cannot  be main ta ined  wi thou t  r ep lacement .  T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  removal o f  t h e  
d i rec t  b u r i a l  c a b l e s  and rep lacement  w i t h  cables i n s t a l l e d  i n  b u r i e d ,  r i g i d  non- meta l l i c  c o n d u i t .  T h i s  w i l l  
f a c i l i t a t e  access t o  t h e  underground l i g h t i n g  cables and p r o v i d e  f o r  i n c r e a s e d  p r o t e c t i o n .  

4 .  Repa i r  o f  Hangar Doors and Roof o f  t h e  Range C o n t r o l  E v a l u a t i o n  F a c i l i t i e s . . .  ........... 550,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  replacement  o f  t h e  hangar  door  and area r o o f  ( a p p r o x i m a t e l y  40,000 s q u a r e  
f ee t )  i n c l u d i n g  cop ing ,  f l a s h i n g ,  downspouts and o t h e r  a c c e s s o r i e s  o f  t h e  Range Cont ro l  F a c i l i t y  N-I 59.  Also 
i n c l u d e d  is  t h e  r e p a i r  of  t h e  hangar  d o o r s  on B u i l d i n g s  D-I . Door r e p a i r s  c o n s i s t  o f  replacement  o f  weatherseals, 
reworking o f  t h e  d r i v e  and ra i l  sys tems ,  and r e f i n i s h i n g  t h e  d o o r s  and a d j a c e n t  wall s u r f a c e s  w i t h i n  t h e  hangar .  
The e x i s t i n g  r o o f  o f  N-159 is  o v e r  20 y e a r s  o l d  and c o n t a i n s  numerous p a t c h e s  and temporary  r e p a i r s .  The heavy 
t r a f f i c  a s s o c i a t e d  wi th  maintenance work on t h e  r o o f  has r e s u l t e d  i n  f r e q u e n t  leaks and d e t e r i o r a t i o n .  The 
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hangar d o o r s  on Bui ld ing  D-I were i n s t a l l e d  i n  1945 and i n  1959 on Bui ld ing  N-159. The mechanical  c l o s u r e  
s y s t e m s  mal func t ion  f r e q u e n t l y  and are hard  t o  m a i n t a i n .  The door  seals  have d e t e r i o r a t e d  t o  t h e  p o i n t  where 
t h e  environment n e c e s s a r y  f o r  c r i t i c a l  a i r c ra f t  maintenance work cannot  be s u s t a i n e d .  R e s u l t a n t  ene rgy  c o s t s  
are e x c e s s i v e  and w i l l  be s u b s t a n t i a l l y  reduced by t h i s  work. 

5.  Repa i r  o f  Roads and Paved Su r f aces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,000 

T h i s  p r o j e c t  p r o v i d e s  for  t he  r e p a i r  of e x i s t i n g  pavement d e f i c i e n c i e s  on bo th  Wallops I s l a n d  and Main 
Base s t r e e t s ,  and paved areas. The p r o j e c t  c o n s i s t s  o f  t h e  s i t e  and c i v i l  work n e c e s s a r y  t o  r e p a i r  t h e  e x i s t i n g  
s p a l l i n g ,  broken pavement s l a b s ,  p o t h o l e s ,  fa i led pavement s l a b  j o i n t s ;  t o  c o r r e c t  poor d r a i n a g e  and t o  c l e a n  
and seal j o i n t s  and cracks. When t h e  repa i r s  t o  t h e  pavement are comple te ,  t he  r e p a i r e d  p o r t i o n s  o f  pavement 
w i l l  r e c e i v e  a bi tuminous  o v e r l a y  of  a l e v e l i n g  course  and wear c o u r s e .  The p r o j e c t  a l s o  i n c l u d e s  t h e  
ea r thwork  and l a n d s c a p i n g  n e c e s s a r y  t o  p rov ide  d r a i n a g e  swails and d i t c h e s  a d j a c e n t  t o  t h e  r e p a i r e d  pavement 
areas.  These r e p a i r s  are n e c e s s a r y  t o  c o r r e c t  s e t t l e m e n t ,  p r o t e c t  t h e  pavement base, p r e v e n t  water p e n e t r a t i o n ,  
and p r o v i d e  a c c e p t a b l e  r i d i n g  s u r f a c e s .  

MISCELLANEOUS PROJECTS LESS THAN $150.0 00 E A C H . . . . . . . . . . . . . . . . .  ................................ 270 .OOO 

T O T A L . . . . . . . . . . . . . . . . .  ..................................................................... &OOO.OOO 

FUTURE CoF ES TIFATED FUND I N G  REOUIRED TO COMPLETE THIS PROJECT: 

An e s t i m a t e d  $20,000,000 t o  $25,000,000 p e r  y e a r  w i l l  be r q u i r e d  fo r  t h e  c o n t i n u a t i o n  o f  t h i s  e s s e n t i a l  
r e p a i r  program. 
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

CON ST R UC T I 0 N OF FA C I L I T  I E S 

FISCAL YEAR 1986 ESTIMATES 

SUMMARY 

REHABILITATION AND MODIFICATION 

Summarv of Pro . iec t  Amounts bv L o c a t  ion:  

Ames Research Center  ..................................................... 
Dryden F l i g h t  Research F a c i l i t y  ........................................... 
Goddard Space F l i g h t  Center  ............................................... 
Jet  Propu l s ion  Labora to ry  ................................................ 
Johnson Space Center  ...................................................... 
Kennedy Space Center  ...................................................... 
Langley Research Center  ................................................... 
Lewis Research Center  ..................................................... 
Marsha l l  Space F l i g h t  Center  .............................................. 
Michoud Assembly F a c i l i t y  ................................................. 
N a t i o n a l  Space Technology L a b o r a t o r i e s  .................................... 
Wallops F l i g h t  F a c i l i t y  ................................................... 
Various  Loca t ions  ......................................................... 
Misce l l aneous  P r o j e c t s  Not Exceeding $150, 000 Each ........................ 

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

FISCAL YEAR 1986 ESTIMATES 

PROJECT T I T L E :  

INSTALLATION: 

FY 1986 CoF ESTIMATE: 

FY 1984: $21,500,000 FY 1985 : $22,000,000 

C O G N I W T  INSTA1LATIONS/LOCATION OF PROJECT:  Var ious  L o c a t i o n s  

COGNI7.ANT HEADWARTERS OFFICE: O f f i c e  o f  Management 

SUMMARY PURPOSE AND SCOPE: 

These r e s o u r c e s  w i l l  p r o v i d e  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  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 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 1986 t h a t  have been f u l l y  i d e n t i f i e d  a t  t h e  time o f  t h e  submiss ion 
o f  t h e s e  estimates, and a r e  e s t ima ted  not  t o  exceed $750,000 per p r o j e c t .  The purpose of  t h i s  program 
i s  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  i t  can more e f f e c t i v e l y  accompl ish  i t s  d e s i g n a t e d  
purpose  o r  i n c r e a s e  i t s  f u n c t i o n a l  c a p a b i l i t y .  
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Based on t h e  i n i t i a l  inves tment  c o s t s ,  t h e  NASA C a p i t a l  Type P r o p e r t y  t o t a l s  approx imate ly  $6.9 b i l l i o n  
(September 30, 19841, o f  which t h e  p h y s i c a l  p l a n t  compr i ses  some $3.4 b i l l i o n .  
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  these f a c i l i t i e s  is  r e q u i r e d  t o :  

A c o n t i n u i n g  program of 

a .  P r o t e c t  t h e  c a p i t a l  inves tment  i n  t h e s e  f a c i l i t i e s  by minimizing the  cumula t ive  effects of 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 c o n t i n u o u s l y  a v a i l a b l e  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  o f  these f a c i l i t i e s  and t h e r e b y  mit igate t h e  e f f e c t s  o f  
o b s o l e s c e n c e .  

d .  P rov ide  a b e t t e r  and safer environment f o r  a l l  p e r s o n n e l .  

T h i s  program i n c l u d e s  o n l y  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  work having an estimated c o s t  n o t  i n  
e x c e s s  of $750,000.  
to- day f a c i l i t y  maintenance o r  by related 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 for  i n  o t h e r  than  
CoF estimates. 

The work i s  o f  such  a n a t u r e  and magn.itude t h a t  it canno t  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 1986 t o t a l i n g  $27,000,000 are d e s c r i b e d  under 
"PROJECT COST ESTIMATE." 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 n o 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  these m i s c e l l a n e o u s  p r o j e c t s  i s  $1,670,000.  The t o t a l  
program o f  $27,000,000 h a s  been d i s t i l l e d  from r e q u e s t s  of approx imate ly  $39,000,000 and r e p r e s e n t s  o n l y  a 
modest r e q u e s t  i n  r e l a t i o n  t o  t h e  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 i n v e s t m e n t ,  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 t h e  h i g h e s t  p r i o r i t y  r equ i rements .  Deferral of  
t h i s  m i s s i o n- 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 s c h e d u l e s ,  
and energy  c o n s e r v a t i o n  o b j e c t i v e s .  
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During t h e  c o u r s e  of  t h e  y e a r ,  some rea r rangement  of  p r i o r i t i e s  may be necessa ry .  T h i s  may force a change 
i n  some of t h e  items t o  be accomplished.  Any such  change  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 f o l l o w i n g  broad c a t e g o r i e s  o f  work a r e  descr 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....  ....................................................................... 4,530,000 

b .  F i r e  D e t e c t i o n / P r o t e c t i o n  Systems ......................................................... 2,910,000 

c .  Genera l  Purpose Bui ld ings . . . .  ............................................................. 4,440,000 

d .  T e c h n i c a l  W l i l d i n g s / S t r u c t u r e s  ............................................................ 15,120,000 

PROJECT COST ESTIMATE: 

A. Ames Research  Center (ARC).................................................................. 2,250,000 

1. Modify I-ligh P r e s s u r e  A i r  D i s t r i b u t i o n  System. ........................................... 730,000 

The h i g h  p r e s s u r e  a i r  d i s t r i b u t i o n  sys tem was b u i l t  25 y e a r s  ago and s e r v e s  a l l  major  r e s e a r c h  f a c i l i t i e s  
a t  t h e  c e n t e r .  L a r g e l y  t h r o u g h  piecemeal  a d d i t i o n s  and m o d i f i c a t i o n s  ove r  t h e  y e a r s ,  t h e  p r e s e n t  sys tem h a s  
no c e n t r a l  m o n i t o r i n g  and c o n t r o l  s t a t i o n ,  no method t o  c e n t r a l l y  c o n t r o l  access t o  t h e  sys tem,  and no way t o  
d e t e r m i n e  t h e  s t a t u s  o f  p r e s s u r e  i n  t h e  o v e r a l l  sys tem.  T h i s  c o n s t i t u t e s  a g r a v e  s a f e t y  concern .  It i s  a l s o  
a v e r y  i n e f f i c i e n t  and u n r e l i a b l e  sys tem.  Funding o f  t h i s  p r o j e c t  i s  t h e  f irst  of  s e v e r a l  i n c r e m e n t s  r e q u i r e d  
t o  modify t h e  h i g h  p r e s s u r e  a i r  sys tem so t h a t  i t  w i l l  be a safe  and h i g h l y  r e l i a b l e  r e s e a r c h  s u p p o r t  t o o l .  
T h i s  increment  a d d r e s s e s  t h e  h i g h e s t  p r i o r i t y  items and will p r o v i d e  a c e n t r a l  c o n t r o l  and m o n i t o r i n g  s t a t i o n ,  
s e l e c t e d  c r i t i c a l  v a l v e s ,  and s a f e t y  o r i e n t e d  a u t o m a t i c  c o n t r o l s  f o r  remote i s o l a t i o n  and v e n t i n g  of  segments 
o f  t h e  system. F u t u r e  work w i l l  p r o v i d e  a d d i t i o n a l  v a l v e s ,  i n s t r u m e n t a t i o n ,  and v a l v e  c o n t r o l  au tomat ion .  

............................. 230, ooo 2. M o d i f i c a t i o n  of  Mechanical  Systems i n  6x6-Foot Wind Tunnels  

T h i s  p r o j e c t  w i l l  p r o v i d e  v i b r a t i o n  s e n s o r s  on t h e  wind t u n n e l  main d r i v e  motors and v a r i o u s  compressors  
i n  t h e  6 x 6-foot and 14- foot wind t u n n e l s .  These s e n s o r s  w i l l  d e t ec t  equipment v i b r a t i o n s  t h a t  can  c rea te  a 
dangerous  imbalance t o  t h e  r o t a t i n g  machinery which cou ld  l e a d  t o  major equipment f a i l u r e .  P r e s e n t l y ,  t h e  
o p e r a t o r s  r e l y  o n l y  on manual d e t e c t i o n  o f  v i b r a t i o n s .  T h i s  methold i s  i m p r e c i s e  and canno t  p r o v i d e  t h e  
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e f f i c i e n c y  of d e t e c t i o n  t h a t  con t i nuous  moni to rs  can prov ide  for  e a r l y  warning of  p o t e n t i a l l y  d e s t r u c t i v e  
v i b r a t i o n s .  

3. Mod i f i c a t i ons  f o r  Safe ty ,  Various Bui ldings. . .  .......................................... 550,000 

Seven b u i l d i n g s  a t  Ames have  s e r i o u s  f i r e  s a f e t y  d e f i c i e n c i e s  a cco rd ing  t o  c u r r e n t  Nat iona l  Life S a f e t y  
Code r e q u i r e m e n t s .  S p e c i f i c a l l y ,  t h e s e  b u i l d i n g s  w i l l  be modif ied b y  t h i s  p r o j e c t  t o  p r o v i d e  f i r e  r e s i s t a n t  
e n c l o s u r e s  and e l e c t r i c a l l y  a c t u a t e d  f i r e  r a t e d  d o o r s  a t  s t a i r w e l l s ;  p e r s o n n e l  and equipment i n g r e s s  and e g r e s s  ; 
and i l l u m i n a t e d  ex i t  s i g n s  a t  t h e  s ta i rwel l s ,  ex i t s ,  and e l sewhere  a s  needed.  The b u i l d i n g s  t o  be modi f ied  
a r e  N-201, 202, 202A, 203, 211, 227, and 243. 

4. 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  D i s t r i b u t i o n  System....... ................................. 740,000 

T h i s  p r o j e c t  w i l l  p rov ide  an a d d i t i o n a l  10 MVA, 13.8 KV t r a n s f o r m e r  a t  t h e  n o r t h  s u b s t a t i o n  w i t h  a l l  
n e c e s s a r y  s u p p o r t  equipment ,  i n c l u d i n g  a 1,200- foot c o n c r e t e  encased d u c t  bank, and 15 KV c a b l e ,  s w i t c h e s  and 
manholes.  T h i s  i n s t a l l a t i o n  w i l l  comple te  an e l ec t r i ca l  f e e d e r  loop t o  s e r v i c e  t h e  n o r t h  end o f  t h e  c e n t e r ,  
and will p r o v i d e  t h e  n e c e s s a r y  a l t e r n a t e  l o o p i n g  and transfer s w i t c h i n g  r e q u i r e d  t o  p r o v i d e  back-up power i n  
c a s e  of power i n t e r r u p t i o n s  caused b y  system main tenance ,  or unscheduled l i n e  fa i lu res .  

B. Dryden F l i g h t  Research  F a c i l i t y  (DFRF)...................................................... 635,000 

1. R e h a b i l i t a t i o n  o f  F i r e  P r o t e c t i o n  System ................................................ 450,000 

The t h i r t y- f i v e  y e a r  o l d  water s t o r a g e  and d i s t r i b u t i o n  system a t  R y d e n  c o n s i s t s  of  two l a r g e  s t o r a g e  
t a n k s ,  18 and 20- inch cast  i r o n  water l i n e s  t o  t h e  i n d i v i d u a l  b u i l d i n g s ,  and a s s o c i a t e d  v a l v e s .  Severe  c o r r o s i o n  
and r e s i d u e  bu i l dup  h a s  been found i n  t h e  t a n k s .  T h i s  p r o j e c t  p r o v i d e s  fo r  t h e  r e h a b i l i t a t i o n  and upgrad ing  
of t h i s  e x i s t i n g  system.  Work i n c l u d e s  t o t a l  c l e a n i n g  of  t h e  two e x i s t i n g  s t o r a g e  t a n k s  w i t h  rep lacement  of  
f a i l e d  components i n c l u d i n g  major s t ruc tura l  members, m o d i f i c a t i o n  or rep lacement  o f  t w o  e x i s t i n g  pos t  i n d i c a t o r  
g a t e  v a l v e s ,  i n s t a l l a t i o n  of  new concrete v a u l t s  around t h e s e  g a t e  v a l v e s ,  a d d i t i o n  of  new components and 
c o n t r o l s  t o  modernize t h e  system and p rov ide  for i n c r e a s e d  r e l i a b i l i t y ,  and replacement  or  r e l i n i n g  of  6,200 
l i n e a l  feet  of  p i p e  t h a t  h a s  d e t e r i o r a t e d  t o  t h e  p o i n t  o f  f a i l u r e .  

2. R e h a b i l i t a t i o n  o f  Tracking S i t e  Number l................................................ 185,000 

T h i s  p r o j e c t  will p r o v i d e  for  r e h a b i l i t a t i o n  o f  B u i l d i n g  4982. The m o d i f i c a t i o n s  are  r e q u i r e d  t o  
restore t h e  sy s t ems  and b u i l d i n g  t o  an a c c e p t a b l e  l e v e l  t o  s u p p o r t  S h u t t l e  o p e r a t i o n s .  M o d i f i c a t i o n s  i n c l u d e  
r e fu rb i shmen t  of  t h e  restrooms and several s t o r a g e / f a b r i c a t i o n  a r e a s ,  rep lacement  o f  t h e  r o o f ,  widening of 
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t h e  e x i s t i n g  access road t o  t h e  f a c i l i t y ,  i n s t a l l a t i o n  o f  a new suspended c e i l i n g ,  replacement  o f  t h e  e x i s t i n g  
a i r - c o n d i t i o n i n g  system wi th  a new h i g h l y  e f f i c i e n t  h e a t  pump system i n c l u d i n g  new ductwork,  i n s t a l l a t i o n  o f  
a new a u t o m a t i c  power s h u t- o f f  sys tem,  i n s t a l l a t i o n  o f  a new f i r e  s u p p r e s s i o n  sys tem,  re fu rb i shment  o f  t h e  
e x i s t i n g  f i r e  water s t o r a g e  and s p r i n k l e r  sys tem,  rep lacement  o f  weather  s t r i p p i n g ,  g e n e r a l  replacement  o f  
f l o o r s  and c a b i n e t s  th roughout  t h e  f a c i l i t y ,  and a d d i t i o n a l  p a r k i n g .  

C .  Foddard SDace F l i n h t  Cente r (GSFC) .......................................................... 1,295.000 

1 .  M o d i f i c a t i o n s  f o r  S c i e n t i f i c  S p a c e c r a f t  Systems Data Capture  and C e n t r a l  Data 
Handling F a c i l i t y  (23 )  .................................................................. 300,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  of 10,000 s q u a r e  f e e t  o f  space  on t h e  f o u r t h  f l o o r  o f  t h e  
T h i s  p r o j e c t  w i l l  p r o v i d e  m o d i f i c a t i o n s  f o r  c e n t r a l i z e d  major Data I n t e r p r e t a t i o n  Labora to ry  ( B u i l d i n g  2 3 ) .  

d a t a  c a p t u r e ,  d a t a  p r o c e s s i n g ,  and d a t a  s t o r a g e  e lements  t o  s u p p o r t  t h e  UARS and ISTP p r o j e c t s .  These R&D 
p r o j e c t s  r e q u i r e  new computer equipment t h a t  cannot  be accommodated wi thou t  t h e s e  m o d i f i c a t i o n s .  The work 
i n c l u d e s  d e m o l i t i o n  o f  a l l  d rywal l  and movable i n t e r i o r  p a r t i t i o n s ;  r e p a i r  o f  e x i s t i n g  r a i s e d  f l o o r i n g ;  
i n s t a l l a t i o n  o f  a new suspended c e i l i n g ;  m o d i f i c a t i o n  o f  f i r e  d e t e c t i o n ,  s p r i n k l e r ,  and HVAC sys tems ;  r ep lacement  
o f  l i g h t i n g  f i x t u r e s  t o  i n c r e a s e  l i g h t i n g  e f f i c i e n c y  and l i g h t i n g  l e v e l s ;  and p r o v i s i o n  o f  power t o  new computer 
hardware .  

2 .  Modify t h e  Environmental  Test Labora to ry  (ETL) ( 7 )  ...................................... 250,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  removal o f  f i v e  under u t i l i z e d  env i ronmenta l  t e s t  chambers;  removal and 
r e l o c a t i o n  of  a s i x t h  e x i s t i n g  environmental  t e s t  chamber; removal ,  r e l o c a t i o n  and m o d i f i c a t i o n  o f  a s e v e n t h  
env i ronmenta l  tes t  chamber; and implementa t ion o f  m i s c e l l a n e o u s  m o d i f i c a t i o n s  t o  approx imate ly  5,000 s q u a r e  
feet  o f  f l o o r  as r e q u i r e d  by t h e  f a c i l i t y  removals .  The Environmental  Test Labora to ry  was completed i n  1962 
w i t h  most o f  t h e  thermal-vacuum chambers purchased a t  t h a t  t ime. Fi-re of  t h e s e  chambers were des igned based 
on t h e  first g e n e r a t i o n  o f  s p a c e c r a f t  w i t h  r e l a t i v e l y  s imple  i n s t r u m e n t s  t h a t  could  t o l e r a t e  o i l  contaminated 
a i r .  Hydrau l i c  pumps are used i n  t h e s e  chambers t o  create t h e  r e q u i r e d  a tmospher ic  c o n d i t i o n s .  These pumps 
are r e s p o n s i b l e  f o r  t h e  o i l  contaminated a tmosphere .  Cur ren t  and f u t u r e  r e q u i r e m e n t s  however, are f o r  chambers 
t h a t  are o i l - f r e e  and w i l l  n o t  con tamina te  sys tems  c o n t a i n i n g  o p t i c s .  After t h e  removal o f  t h e  f i v e  chambers 
and r e l o c a t i o n  o f  t h e  o t h e r  two, approx imate ly  5,000 s q u a r e  fee t  o f  f l o o r  space  w i l l  have been made a v a i l a b l e  
f o r  p re- c lean ing  equipment e n t e r i n g  t h e  a d j a c e n t  S p a c e c r a f t  Checkout Area ( C l a s s  10,000 c l e a n  room),  thermal-  
vacuum tes t  p r e p a r a t i o n s  and f o r  l o c a t i n g  e lec t r ica l  and mechanical  ground s u p p o r t  equipment u t i l i z e d  d u r i n g  
i n t e g r a t i o n s  and t e s t i n g .  
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3. R e h a b i l i t a t e  and Modify Cen te r  Steam D i s t r i b u t i o n  System ................................. 495,000 

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  d i a m e t e r  of  t h e  900 l i n e a r  feet  o f  bypass  main p ipe  between manhole 174 
t o  manhole 91 from a 6- inch  s team/4- inch condensa te  t o  a 10- inch s team/5- inch condensa te ;  i n s t a l l a t i o n  o f  300 
l i n e a r  feet  of 4- inch s team/2- inch Condensate p i p e  between t h e  S p a c e c r a f t  O p e r a t i o n s  F a c i l i t y  ( 1 4 )  from manhole 
9A; and m o d i f i c a t i o n  t o  manhole 10. P o r t i o n s  o f  t h e  e x i s t i n g  steam d i s t r i b u t i o n  system are n o t  a d e q u a t e l y  
s i z e d  t o  p r o v i d e  f o r  t h e  i n c r e a s e d  steam demands caused by t h e  c o n t i n u i n g  growth of t h e  c e n t e r .  The expanded 
complex o f  Bu i ld ing  3 ,  13,  and 1 4  h a s  r e s u l t e d  i n  a need f o r  a d d i t i o n a l  steam s e r v i c e  n e c e s s i t a t i n g  t h e  
i n s t a l l a t i o n  o f  t h e  new l i n e .  A d d i t i o n a l l y ,  t h e  e n t r y  t o  steam manhole 10 h a s  a v e r y  r e s t r i c t i v e  open ing ,  
making it a dangerous  s i t u a t i o n  f o r  workmen i n  t h i s  manhole. A p r o p e r l y  sized opening wi th  p r o v i s i o n s  f o r  
adequa te  pe r sonne l  access and v e n t i l a t i o n  is r e q u i r e d  t o  e l i m i n a t e  t h i s  s a f e t y  haza rd .  

4.  R e h a b i l i t a t e  and Modify Miss ion O p e r a t i o n s  Computing D i v i s i o n  (MOCD) F a c i l i t y  ( 3 )  ....... 250,000 

T h i s  p r o j e c t  p r o v i d e s  a 75-KW Power D i s t r i b u t i o n  Uni t  ( P D U )  and t h e  m o d i f i c a t i o n  of t h e  MOCD Computer 
Room 103C, and a d j a c e n t  c o r r i d o r  N103 i n  t h e  C e n t r a l  F l i g h t  c o n t r o l  and Range Opera t ions  Bui ld ing  ( 3 ) .  The 
work i n c l u d e s  rep lacement  o f  approx imate ly  6 ,800 s q u a r e  fee t  of  1 '  x 2 l  metal pan c e i l i n g  wi th  2 '  x 4 '  a c o u s t i c  
c e i l i n g ;  m o d i f i c a t i o n  of  t h e  e x i s t i n g  s p r i n k l e r  system t o  accommodate t h e  new c e i l i n g ;  r ep lacement  o f  t h e  smoke 
d e t e c t i o n  system a t  c e i l i n g ,  above c e i l i n g ,  and under r a i s e d  f l o o r ;  r ep lacement  of  t h e  e x i s t i n g  l i g h t i n g  
f i x t u r e s  w i t h  h i g h  e f f i c i e n c y  t y p e  f i x t u r e s ;  r ep lacement  o f  e x i s t i n g  emergency l i g h t i n g  f i x t u r e s ,  and 
m o d i f i c a t i o n  of' overhead a i r  d i s t r i b u t i o n .  The c e i l i n g  t i l e s  i n  room 103C need replacement  due t o  roof l e a k i n g  
f o r  t h e  p a s t  t h r e e  y e a r s .  The r o o f  of t h i s  b u i l d i n g  is  schedu led  t o  r e c e i v e  major r e p a i r  work p r i o r  t o  e x e c u t i o n  
o f  t h i s  p r o j e c t .  The rep lacement /upgrad ing  of r e l a t e d  sys tems  a t  t h e  c e i l i n g  l e v e l  are r e q u i r e d  t o  improve 
s y s t e m s  r e l i a b i l i t y  and t o  reduce  maintenance c o s t s .  Computer system enhancements and new equipment r e q u i r e  
a n  upgraded power d i s t r i b u t i o n  u n i t  t o  accommodate t h e  changes .  

D .  J e t  P r o D u l s i o ~ ~ b o r a t o r v  ( J P L )  ............................................................. 7 ,440  ?OOO 

1 .  M o d i f i c a t i o n  of Multi-Mission Pho tograph ic  Suppor t  F a c i l i t i e s  ........................... 745,000 

The p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  o f  t h e  e x i s t i n g  Multi-Mission Photographic  Suppor t  F a c i l i t i e s  
housed on t h e  second f l o o r  o f  B u i l d i n g  230 and i n  t h e  west basement o f  B u i l d i n g  1 1 1 ,  and t h e  m o d i f i c a t i o n  o f  
t h e  second f l o o r  o f  B u i l d i n g  156 t o  house expanded f u n c t i o n s  o f  t h e  pho tograph ic  s u p p o r t  f a c i l i t i e s .  The 
e x i s t i n g  pho tograph ic  s u p p o r t  f a c i l i t i e s  are inadequa te  t o  meet t h e  combined demands of t h e  upcoming G a l i l e o  
p r o j e c t  and c u r r e n t  on-going a c t i v i t i e s .  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  s i z e  and c a p a b i l i t y  o f  t h e  pho tograph ic  
p r o c e s s i n g  o p e r a t i o n s  a t  JPL  t o  hand le  t h e  C a l i l e o  p r o j e c t  i n  1987 and o t h e r  photo p r o c e s s i n g  programs i n t o  
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t h e  1990s ( i  .e., Voyager/Uranus-Neptune , Venus Radar Mapper and S h u t t l e  Imaging Radar).  These programs r e q u i r e  
a p r e c i s i o n  pho tograph ic  p r o c e s s i n g  f a c i l i t y  capab le  o f  q u i c k l y  producing  l a r g e  q u a n t i t i e s  o f  pho tograph ic  
p r o d u c t s  t o  r i g o r u s  q u a l i t y  c o n t r o l  s t a n d a r d s .  

Work on Eu i ld ing  230 w i l l  i n c l u d e  improving t h e  plumbing sys tem i n  suppor t  o f  s i x  Versamat au tomat i c  
f i l m  p rocess ing  u n i t s ,  upgrad ing  t h e  e x i s t i n g  HVAC t o  p rov ide  a c l e a n e r  o p e r a t i n g  envi ronment ,  and i n s t a l l i n g  
new c a b i n e t r y .  S e l e c t e d  a c t i v i t i e s  w i l l  be r e l o c a t e d  t o  Bu i ld ing  156 and Bu i ld ing  111 w i l l  be r e c o n f i g u r e d  
t o  d e v e l o p  a more f u n c t i o n a l  l a y o u t  o f  a c t i v i t i e s .  The e l e c t r i c a l  and HVAC sys t ems  w i l l  be  modif ied  and 
r e h a b i l i t a t e d  t o  suppor t  s p e c i f i c  l a b o r a t o r y  equipment.  The second f loor  of Bu i ld ing  156 w i l l  be modif ied  t o  
house  a s t u d i o  wi th  a h i g h  c e i l i n g ,  and v a r i o u s  e d i t i n g ,  s o r t i n g ,  mounting,  and s t o r a g e  s p a c e s  f o r  m a t e r i a l s  
and equipment.  A new main b u i l d i n g  e n t r a n c e  w i l l  a l s o  be provided .  

2. Modi f i ca t ions  f o r  Po in t ing  Systems and I n e r t i a l  Sensors  Labora to ry  (251 ). . . . . . . . . . . . . . . . 180,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n s  o f  t h e  Po in t ing  Systems and I n e r t i a l  Sensors  Labora tory ,  
Bu i ld ing  25 1,  t o  suppor t  t h e  development,  assembly  and t e s t i n g  of  p r e c i s i o n  p o i n t i n g  sys t ems  s u c h  a s  t h e  Mariner 
Mark I1 Micro- step Ac tua to r .  The n i t r o g e n  g a s  s u p p l y  system w i l l  be upgraded t o  a l l o w  f o r  s imul t aneous  l i n e  
and r e s e r v e  b o t t l e  u sage ,  and a new p i p i n g  d i s t r i b u t i o n  system i n s t a l l e d ,  To s e r v e  f o u r  a d d i t i o n a l  l a b o r a t o r i e s ,  
oxygen d e p l e t i o n  a l a r m s  and exhaus t  f a n s  w i l l  be i n s t a l l e d  t o  remove any ambient  n i t r o g e n  g a s .  E x i s t i n g  
c o n c r e t e  p e d e s t a l s  w i l l  be  saw-cut below t h e  f i n i s h e d  f l o o r  l e v e l  t o  remove them a s  o p t i c a l  o b s t r u c t i o n s  and 
o p e n i n g s  w i l l  be  i n s t a l l e d  i n  t h e  w a l l s  t o  p e r m i t  l ong  b a s e l i n e  o p t i c a l  measurements. The c o n c r e t e  f loor  s l a b  
and t h e  exterior w a l l s  w i l l  be water- proofed,  and a l l  e x t e r i o r  d o o r s ,  windows and open ings  w i l l  be s e a l e d  wi th  
c a u l k i n g .  The HVAC l i g h t i n g  and o t h e r  suppor t  sys t ems  w i l l  be modif ied  t o  p rov ide  a v i b r a t i o n  free a r e a  w i t h  
p rope r  t empera tu re  and humid i ty  con tamina t ion  c o n t r o l s ,  some o f  which a r e  needed t o  s u p p o r t  t h e  Advanced 
Development Test Bed Program and t h e  Mariner Mark I1 Micro-Step Ac tua to r  ( p o i n t i n g  sys t em)  program. 

3. Modi f i ca t ion  o f  E l e c t r i c a l  Transformer E i a n k s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  replacement  o f  t h e  2.4 K V  t r a n s f o r m e r  Banks IO, 20, 34, 70, and 71, and 
r e l a t e d  c a b l e s  s e r v i n g  B u i l d i n g s  74 ,  78, 103, 113, and 126. T h i s  is a c o n t i n u i n g  e f f o r t  t o  f u r t h e r  upgrade 
t h e  o n- s i t e  e l e c t r i c a l  d i s t r i b u t i o n  system by r e p l a c i n g  s e c t i o n s  o f  t h e  o b s o l e t e  2.4 K V  sys tem wi th  t h e  more 
e f f i c i e n t  and r e l i a b l e  16.5 KV sys tem.  The e x i s t i n g  t r a n s f o r m e r s  a r e  n o t  compa t ib l e  w i t h  t h e  o v e r a l l  sys tem,  
h a v e  l i m i t e d  c a p a c i t y ,  r educe  t h e  r e l i a b i l i t y  of t h e  ne tworks ,  and j e o p a r d i z e  con t inuous  s e r v i c e  t o  t h e  u s e r s .  
T h i s  p r o j e c t  w i l l  r e p l a c e  t h e  o l d  equipment and minimize t h e  downtime o f  unscheduled  power o u t a g e s  and i n c r e a s e  
t h e  system r e l i a b i l i t y .  The new t r a n s f o r m e r s  w i l l  be s i z e d  t o  p i c k  up c u r r e n t  l o a d s ,  a l l o w  t h e  removal  of  
e x i s t i n g  Bank 70 (which s e r v e s  E u i l d i n g s  74,  78, and 1 1 3 ) ,  and p rov ide  for expans ion  t o  hand le  f u t u r e  deve lopnen t  
i n  t h e  a r e a .  
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4. R e h a b i l i t a t i o n  o f  Ai r- condi t ion ing  System (183)... ...................................... 185,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  a i r- c o n d i t i o n i n g  sys tem i n  t h e  P h y s i c a l  Sc iences  
Labo ra to ry  ( B u i l d i n g  183) .  
now houses  many d i v e r s e  a c t i v i t i e s  i n c l u d i n g  computer equipment .  The c h i l l e d  water a i r- c o n d i t i o n i n g  system 
i s  marg ina l  a s  it was not  des igned  t o  a d e q u a t e l y  handle  t h e  o f f i c e  and computer c o o l i n g  l o a d s  t h a t  a r e  now 
g e n e r a t e d .  The c h i l l e d  water c i r c u l a t i n g  system will be conver ted  from a c o n s t a n t  t o  a v a r i a b l e  flow sys tem,  
and o ld  equipment w i l l  be r e p l a c e d  and /or  r e h a b i l i t a t e d .  These m o d i f i c a t i o n s  w i l l  upgrade t h e  a i r- c o n d i t i o n i n g  
system t o  match t h e  c u r r e n t  l o a d s  and make t h e  system more e f f i c i en t  and economical t o  ma in t a in  and  o p e r a t e .  

This n i n e- s t o r y  b u i l d i n g  was o r i g i n a l l y  c o n s t r u c t e d  a s  a c h e m i s t r y  l a b o r a t o r y ,  b u t  

5. Mod i f i c a t i on  o f  F i r e  F'rotection Systems, Various Bui ld ings . .  ............................ 470,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  a u t o m a t i c  f i r e  s p r i n k l e r s  and evacua t i on  a la rm sys tems  i n  B u i l d i n g s  149, 
199, 170, 79, 80, 268, 253 and f i r e  s p r i n k l e r  sy s t ems  o n l y  i n  b i l d i n g s  186 and 148. Each o f  t h e s e  i n d i v i d u a l  
b u i l d i n g  sy s t ems  w i l l  be connec ted  t o  t h e  a la rm c o n s o l e  i n  t h e  f i r e  and guard  h e a d q u a r t e r s  i n  Bui ld ing  281. 
These proposed f i r e  p r o t e c t i o n  sy s t ems  a r e  necessary t o  p r o t e c t  app rox ima te ly  130 b u i l d i n g  occupan t s  and over  
$48,000,000 wor th  of b u i l d i n g  and equipment.  Without  t h e s e  proposed f i r e  p r o t e c t i o n  sy s t ems  t o  h e l p  c o n t r o l  
f i r e  and t o  p rompt ly  a l e r t  occupan t s  and f i r e  f i g h t i n g  p e r s o n n e l ,  a f i r e  i n  any  one o f  t h e s e  b u i l d i n g s  c o u l d  
endanger  t h e  s a f e t y  o f  t h e  occupan t s  and d e l a y  or d e s t r o y  on-going r e s e a r c h  p r o j e c t  work. 

6. Mod i f i c a t i ons  t o  I n s t a l l  'Ihermal Radia t ion  S h i e l d s  i n  Vacuum Chambers (150 & 248)....... 230, ooo 

T h i s  p r o j e c t  p r o v i d e s  for  t h e  i n s t a l l a t i o n  o f  t h e r m a l  r a d i a t i o n  s h i e l d s  between t h e  i n n e r  c ryogen i c  
s u r f a c e s  and t h e  o u t e r  chamber wal ls  o f  J P L ' s  t h e r m a l  vacuum chambers and t h e  25-Foot Space S imula tor  i n  
B u i l d i n g  150, and t h e  IO-Foot Space S imula tor  i n  Bui ld ing  248. The d i f f e r e n t i a l  t empe ra tu r e  between t h e  i n n e r  
c ryogen i c  s u r f a c e s  and t h e  arnbient chamber wall  i s  3900F. T h i s  t empe ra tu r e  d i f f e r e n c e  c a u s e s  e x c e s s i v e  h e a t  
flow t h a t  i s  accommodated b y  e v a p o r a t i n g  c ryogen i c  f l u i d .  T h i s  e v a p o r a t i o n  w a s t e s  l i q u i d  n i t r o g e n  and raises 
t h e  o p e r a t i n g  costs  o f  t h e  s i m u l a t o r s .  T h i s  p r o j e c t  w i l l  r educe  t h e s e  losses and s a v e  $91,000 p e r  y e a r ,  
r e s u l t i n g  i n  a payback p e r i o d  o f  j u s t  over  t w o  y e a r s .  The t h e r m a l  r a d i a t i o n  s h i e l d s  t h a t  w i l l  be i n s t a l l e d  
w i l l  c o n s i s t  o f  10 l a y e r s  o f  r e f l e c t i v e  a lumin ized  mylar w i t h  v e i l  i n s u l a t i o n  between e a c h  l a y e r ,  sewn i n t o  
b l a n k e t s  w i t h  r e f l e c t i v e  b i n d i n g  m a t e r i a l  around t h e  edges .  The b l a n k e t s  w i l l  form a con t i nuous  r e f l e c t i v e  
s h i e l d  o f  i n s u l a t i o n  between t h e  c ryogen i c  s u r f a c e s  and t h e  ambient t empe ra tu r e  chamber wal ls .  
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E. Johnson SDace C e n t e r  (JSC). ................................................................. 2.65 0 .ooo 

1 .  M o d i f i c a t i o n s  f o r  F l i g h t  Con t ro l  Room... ................................................ 700,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  o f  4,700 s q u a r e  feet  of  t h e  second f loor  o f  t h e  Mission 
O p e r a t i o n s  Wing ( M O W ) ,  B u i l d i n g  30 ,  f o r  an a d d i t i o n a l  f l i g h t  c o n t r o l  room. The work i n c l u d e s  t h e  i n s t a l l a t i o n  
o f  raised computer f l o o r ,  as well as m o d i f i c a t i o n s  t o  t h e  e l ec t r i ca l  power, l i g h t i n g ,  H V A C ,  and f i r e  p r o t e c t i o n  
sys tems .  I n s t a l l a t i o n  o f  new p a r t i t i o n s ,  d o o r s ,  suspended c e i l i n g ,  d i s p l a y  s c r e e n s ,  and p r o j e c t i o n  p l a t f o r m s  
i s  a l s o  i n c l u d e d .  These m o d i f i c a t i o n s  are n e c e s s a r y  t o  p r o v i d e  an a d d i t i o n a l  f l i g h t  c o n t r o l  room wi th  f u l l  
miss ion  s u p p o r t  c a p a b i l i t y  i n c l u d i n g  large d i s p l a y  s c r e e n s  and a t i e r e d  c o n s o l e  area.  As t h e  f l i g h t  ra te  
i n c r e a s e s ,  t h e  new f l i g h t  c o n t r o l  room i s  needed t o  accommodate s imul taneous  s u p p o r t  o f  m u l t i p l e  S h u t t l e  f l i g h t s  
and f l i g h t  s i m u l a t i o n s .  

600,000 2 .  M o d i f i c a t i o n  o f  Sof tware  Produc t ion  and F l i g h t  Design Systems,  Bu i ld ing  30 .............. 
T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  Sof tware  Produc t ion  F a c i l i t y  (SPF) and F l i g h t  Design 

System (FDS) areas i n  Bui ld ing  30 t o  s u p p o r t  t h e  i n s t a l l a t i o n  o f  a d d i t i o n a l  computer sys tems.  The m o d i f i c a t i o n  
work w i l l  i n c l u d e  p a r t i t i o n s ,  r a i s e d  computer f l o o r ,  a i r - c o n d i t i o n i n g  and f i r e  p r o t e c t i o n  sys tems .  E lec t r i ca l  
power m o d i f i c a t i o n s  i n c l u d e  t h e  i n s t a l l a t i o n  of a b u i l d i n g  t r a n s f o r m e r ,  c o n d u i t s ,  grounding and  r e l a t e d  
equipment.  The c a p a b i l i t y  of  t h e  SPF and FDS must be i n c r e a s e d  t o  s u p p o r t  t h e  i n c r e a s e d  miss ion  ra tes  o f  t h e  
Space s h u t t l e .  A d d i t i o n a l  computer equipment w i l l  be  i n s t a l l e d  i n  t h e s e  areas t o  p rov ide  an automated mass 
data s t o r a g e  and r e t r i v a l  sys tem.  The m o d i f i c a t i o n  t o  t he  computer areas i n  Bui ld ing  30 must be accomplished 
w i t h  minimal impact on t h e  o p e r a t i o n a l  computer sys tems  and be completed i n  time t o  s u p p o r t  t he  i n s t a l l a t i o n  
of t h e  a d d i t i o n a l  computers i n  1987. 

3. R e h a b i l i t a t i o n  o f  Chamber B C o n t r o l  and Data Systems .................................... 425,000 

T h i s  p r o j e c t  p r o v i d e s  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  20- foot diameter Chamber B vacuum and c ryogen ic  
c o n t r o l s  and t h e  data a c q u i s i t i o n  system i n  t h e  Space Environment S i m u l a t i o n  Labora to ry ,  B u i l d i n g  32.  The 
r e h a b i l i t a t i o n  i n c l u d e s  r e p l a c i n g  o b s o l e t e  c o n t r o l l e r s ,  s e n s o r s ,  and t r a n s m i t t e r s  r e q u i r e d  t o  regulate 
temperature and f l o w  f o r  t h e  l i q u i d  n i t r o g e n  sh rouds  o f  Chamber B. Also i n c l u d e d  are e l e c t r i c a l ,  mechan ica l ,  
and related m o d i f i c a t i o n s  t o  s u p p o r t  the  i n s t a l l a t i o n  of a new data a c q u i s i t i o n  and c o n t r o l  computer sys tem.  
T h i s  p r o j e c t  i s  r e q u i r e d  to  r e h a b i l i t a t e  t h e  c o n t r o l  and data system of Chamber B which s u p p o r t s  S h u t t l e  
component and payload t e s t i n g .  The e x i s t i n g  sys tems  are o b s o l e t e  and have d e t e r i o r a t e d  t o  a p o i n t  where t h e y  
are  i n e f f i c i e n t .  T h i s  r e h a b i l i t a t i o n  w i l l  reduce maintenance c o s t s ,  equipment fa i lure  ra tes ,  and o p e r a t i o n a l  
manpower requ i rements .  
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225,000 4. R e h a b i l i t a t i o n  o f  Space Environment Test Systems.. ...................................... 
T h 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  o f  t h e  space environment test  s y s t e m s  i n  t h e  Space 

Environment E f f e c t  Labora tory ,  Bui ld ing  33. The r e h a b i l i t a t i o n  i n c l u d e s  t h e  i n s t a l l a t i o n  o f  a l i q u i d  n i t r o g e n  
cooled  shroud and c o n t r o l s  and c ryogen i c  pumping f o r  Chamber D. Liquid n i t r o g e n  f low c o n t r o l s  w i l l  be provided 
f o r  Chamber E. The work a l s o  i n c l u d e s  r e p l a c i n g  t h e  i n s u l a t i o n  and p r o t e c t i v e  cove r ing  f o r  c ryogen i c  l i n e s  
and r e l a t e d  m o d i f i c a t i o n s  t o  suppor t  t h e  i n s t a l l a t i o n  of  computer f o r  d a t a  a n a l y s i s .  This  p r o j e c t  i s  r equ i r ed  
t o  r e h a b i l i t a t e  c r i t i c a l  sys tems  i n  suppo r t  o f  Shuttle component and payload t e s t i n g .  
shroud has  f r e q u e n t  l e a k s  and e x c e s s i v e  downtime. The system r e h a b i l i t a t i o n  w i l l  s i g n i f i c a n t l y  enhance t h e  
q u a l i t y  and e f f i c i e n c y  o f  t he rma l  vacuum t e s t i n g  f o r  S h u t t l e  and space  s t a t i o n .  

The Chamber D c ryogen i c  

250,000 5. Mod i f i c a t i on  f o r  Data Tape Recertification............,.................................. 

Thi 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  approx imate ly  720 s q u a r e  f e e t  o f  space  i n  t h e  Spacec ra f t  
Systems Labora tory ,  Bui ld ing  16 f o r  d a t a  t a p e  r e c e r t i f i c a t i o n .  The work i n c l u d e s  t h e  i n s t a l l a t i o n  o f  a i r -  
c o n d i t i o n i n g ,  e l e c t r i c a l  power, l i g h t i n g ,  mechanica l ,  and f i r e  p r o t e c t i o n  systems. Th i s  p r o j e c t  i s  r e q u i r e d  
t o  p rov ide  f o r  d a t a  t a p e  r e c e r t i f i c a t i o n  i n  suppo r t  o f  t h e  S h u t t l e  a v i o n i c s  and i n t e g r a t i o n  l a b o r a t o r y .  Tape 
c l e a n i n g ,  e v a l u a t i o n ,  and r e c e r t i f i c a t i o n  a r e  r e q u i r e d  b e f o r e  t a p e  reuse is  pe rmi t t ed .  R e c e r t i f y i n g  computer 
t a p e s  a t  t h i s  l a b o r a t o r y  w i l l  r esu l t  i n  s u b s t a n t i a l  s a v i n g s  i n  m a t e r i a l  and manpower. 

6. R e h a b i l i t a t i o n  o f  A i r c r a f t  Opera t ions  F a c i l i t i e s ,  E l l i n g t o n  F i e ld . .  ..................... 450,000 

Th i s  p r o j e c t  i s  p a r t  o f  a planned program fo r  t h e  r e h a b i l i t a t i o n  o f  a i r c r a f t  o p e r a t i o n  suppor t  f a c i l i t i e s  
a t  E l l i n g t o n  F i e l d ,  Texas .  This  r e h a b i l i t a t i o n  i n c l u d e s  t h e  r e p l a c i n g  o f  t r a n s f o r m e r s ,  p a n e l s ,  and r e l a t e d  
e l e c t r i c a l  power sys tems .  The mechanical  work i n c l u d e s  r e p l a c i n g  a i r  h a n d l e r s ,  b o i l e r s ,  a i r  compressors ,  and 
exhaus t  f a n s .  Also i nc luded  is  t h e  r e h a b i l i t a t i o n  o f  t w o  warehouses ,  i n s t a l l a t i o n  o f  f i r e  p r o t e c t i o n  sys tems  
and t h e  r e l o c a t i o n  o f  t h e  a i r c r a f t  washrack. This  p r o j e c t  is needed because  t h e s e  f a c i l i t i e s  have been i n  
con t i nuous  use since 1942 w i t h  minimal maintenance.  It i s  now n e c e s s a r y  t o  upgrade t h e s e  f a c i l i t i e s  s o  t h a t  
t h e y  can be used t o  suppo r t  manned s p a c e f l i g h t  programs. 

F. Kennedy Space Center (KSC).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,380,000 

1. Opera t ions  and Checkout (O&C)  Vacuum Pump Room Modif ica t ions  ............................ 730,000 

To accommodate c u r r e n t l y  mani fes ted  h o r i z o n t a l l y  p rocessed  pay loads ,  a d d i t i o n a l  space  i s  r e q u i r e d  i n  
t h e  O&C Bui ld ing  assembly and tes t  (A&T) a r e a  f o r  s t o r a g e  o f  ground suppo r t  equipment and f l i g h t  hardware.  
Th i s  p r o j e c t  p rov ides  f o r  m o d i f i c a t i o n  o f  t h e  vacuum pump room l o c a t e d  on t h e  sou th  s i d e  o f  t h e  O&C Bui ld ing  

CF 9-10 



A&T area t o  p rov ide  approx imate ly  4 ,200 s q u a r e  feet  of s t o r a g e  space  immediate ly  a d j a c e n t  t o  t h e  A&T area .  
The p r o j e c t  i n c l u d e s  r a i s i n g  t h e  c e i l i n g ,  removal of a l l  a p p a r a t u s  i n  t h e  pump room a s s o c i a t e d  w i t h  t h e  a l t i t u d e  
chambers,  p r o v i d i n g  a Class 100,000 cleanroom environment ,  removing non- load b e a r i n g  walls between columns 
f a c i n g  t h e  A&T area,  and l e v e l i n g  and s e a l i n g  f l o o r s .  

2 .  M o d i f i c a t i o n s  t o  Warehouse ~~2.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  220,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  Warehouse 82 t o  accommodate s e l e c t e d  larger items of ground 
s u p p o r t  equipment (GSE) s u p p o r t i n g  h o r i z o n t a l l y  p rocessed  pay loads .  Approximately 9 ,000 s q u a r e  f e e t  o f  non- 
a i r - c o n d i t i o n e d  space  is  r e q u i r e d  for  s t o r a g e  o f  large GSE items s t o r e d  i n  Hangar J ,  Cape Canaveral  A i r  Force  
S t a t i o n  (CCAFS). When Hangar J was a s s i g n e d  t o  t h e  Centaur program t h e  GSE s t o r e d  t h e r e  was r e l o c a t e d  t o  
v a r i o u s  temporary  l o c a t i o n s  on CCAFS and KSC. Now, t h e  a v a i l a b i l i t y  o f  Warehouse 82 w i l l  pe rmi t  s t o r a g e  o f  
t h e  GSE i n  a s i n g l e  l o c a t i o n  n e a r  t h e  o p e r a t i o n a l  area.  The p r o j e c t  i n c l u d e s  c o n s t r u c t i o n  o f  an 800- square 
f o o t  l o a d i n g  dock and an 18- foot  x 1 8- f o o t  door on t h e  eas t  s i d e  o f  t h e  b u i l d i n g  and i n s t a l l a t i o n  of  a 10- ton 
c r a n e .  

3 .  Modify E x i s t i n g  Launch Complex 39 Park ing  Area. ......................................... 360,000 

T h i s  p r o j e c t  p r o v i d e s  improvements t o  t h e  LC-39 p a r k i n g  areas i n  t h e  v i c i n i t y  o f  t h e  Veh ic le  Assembly 
B u i l d i n g  ( V A B )  and O r b i t e r  P r o c e s s i n g  F a c i l i t y  ( O P F ) .  The pa rk ing  areas east  and west o f  t h e  OPF w i l l  be paved 
and improved. Veh icu la r  t r a f f i c  i n  t h e s e  
a r e a s  d e f e a t  r e c e n t l y  completed con tamina t ion  c o n t r o l  m o d i f i c a t i o n s  and c l e a n l i n e s s  measures t h a t  were 
i n s t i t u t e d  t o  a s s u r e  compliance w i t h  e s t a b l i s h e d  OPF High Bay c l e a n l i n e s s  s t a n d a r d s .  These improvements w i l l  
remedy t h i s  u n s a t i s f a c t o r y  s i t u a t i o n .  

These p a r k i n g  areas are  p r e s e n t l y  u n d r a i n e d ,  unpaved,  and u n l i g h t e d .  

4 .  R e h a b i l i t a t e  U t i l i t y  Annex C h i l l e r s .  .................................................... 720,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  o v e r h a u l i n g  c h i l l e r  u n i t s  1 and 2 i n  t h e  U t i l i t y  Annex which p r o v i d e s  a i r  
c o n d i t i o n i n g  t o  program c r i t i c a l  f a c i l i t i e s  such  as t h e  VAB,  OPF, and t h e  Launch Cont ro l  Center  (LCC). The 
need f o r  t h i s  overhau l  became a p p a r e n t  when u n i t  3 ,  i n  c o n t i n u o u s  s e r v i c e  s i n c e  1967 and overhau led  i n  1982, 
was found t o  be i n  v e r y  poor c o n d i t i o n .  Because t h e  o t h e r  u n i t s  are t h e  same age and have exper ienced  t h e  
same o p e r a t i n g  times, it is  a n t i c i p a t e d  t h a t  most o f  t h e  e v a p o r a t o r  t u b e s  and condenser  t u b e s  w i l l  r e q u i r e  
r ep lacement .  Many o f  t h e  rep lacement  p a r t s  f o r  t h e  c o n t r o l  p a n e l s  are no l o n g e r  a v a i l a b l e .  The p r o j e c t  
p r o v i d e s  f o r  t h e  complete  overhau l  of r e f r i g e r a t i o n  u n i t s  1 and 2 ,  and i n c l u d e s  r e h a b i l i t a t i o n  o f  t h e  2790 HP 
motors ,  motor c o n t r o l  c e n t e r  and e x c i t e r ,  d i sassembly  and c l e a n i n g  o f  gea rboxes ,  c l e a n i n g / i n s p e c t i o n  o f  h e a t  
exchangers ,  r e t u b i n g  o f  e v a p o r a t o r s ,  compressor overhau l  and p a r t  r ep lacement  as n e c e s s a r y  and u p d a t i n g  o f  
c o n t r o l  p a n e l s .  



5. Rehabi l i ta te  Hangar I'M" a t  Cape Canaveral  Air Force  S t a t i o n . . . . . . . . . . . . .  ................ 350,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e f u r b i s h m e n t  and upgrade o f  e x i s t i n g  Hangar M HVAC sys tems;  t h e  c l e a n i n g ,  
s e a l i n g  and p a i n t i n g  o f  e x t e r i o r  walls; r e h a b i l i t a t i o n  of mechanical  sys tems  i n c l u d i n g  p i p i n g  d r a i n s ,  c o l l e c t i o n  
t a n k ,  f i r e x  l i n e s ,  r e s t room f i x t u r e s  and water system; r e h a b i l i t a t i o n  o f  e l ec t r i ca l  sys tems  i n c l u d i n g  e x i t  
s i g n s ,  equipment grounding and l i g h t n i n g  p r o t e c t i o n .  Th i s  f a c i l i t y  i s  over  20 y e a r s  o l d  and has d e t e r i o r a t e d  
t o  l e v e l s  beyond t h e  c a p a b i l i t y  o f  o r d i n a r y  maintenance.  T h i s  r e f u r b i s h m e n t  and upgrading w i l l  a c h i e v e  
environmental  and o p e r a t i o n a l  s t a n d a r d s  n e c e s s a r y  f o r  con t inued  space  v e h i c l e s  p r o c e s s i n g .  

G .  -lev Research C e n t e r  ( L w  .............................................................. 2.050.000 

1 .  M o d i f i c a t i o n s  t o  t h e  0 . 3  Meter Transon ic  Cryogenic Tunnel f o r  Flow Q u a l i t y  
Improvements 420,000 ............................................................................ 
T h i s  p r o j e c t  p r o v i d e s  f o r  a new c o n t r a c t i o n  s e c t i o n  and a th ree- dimens iona l  model s u p p o r t  system f o r  

t h e  0.3-meter Transon ic  Cryogenic Tunnel.  The new c o n t r a c t i o n  s e c t i o n  w i l l  i n c l u d e  a 14- inch long  r a p i d  
d i f f u s e r ,  a 47-inch,  two-piece c y l i n d r i c a l  s e t t l i n g  chamber which i n c l u d e s  p ressure- drop  ba f f l e  p l a t e s ,  
honeycomb, and s c r e e n s ,  and a 76- inch con toured  c o n t r a c t i o n  cone.  The i n c o r p o r a t i o n  o f  t h e  r a p i d  d i f f u s e r  and 
new c o n t r a c t i o n  cone w i l l  i n c r e a s e  t h e  c o n t r a c t i o n  r a t i o  from i ts  p r e s e n t  va lue  o f  9 .4  t o  15.  P r o v i s i o n s  are 
a l s o  made f o r  t h e  f u t u r e  a d d i t i o n  o f  a water/air heat exchanger f o r  ambient t empera tu re  o p e r a t i o n  o f  t h e  
f a c i l i t y .  The th ree- d imens iona l  model s u p p o r t  system w i l l  i n c l u d e  m o d i f i c a t i o n s  t o  the  d i f f u s e r  t r a n s i t i o n  
s e c t i o n ,  and an a n g l e- o f- a t t a c k  arc s e c t o r  w i t h  a p p r o p r i a t e  d r i v e  and c o n t r o l  system. These m o d i f i c a t i o n s  
w i l l  improve the  f low q u a l i t y  o f  t h e  t u n n e l  and i n c r e a s e  t h e  research data o b t a i n a b l e .  

....................................... 500,000 2 .  R e h a b i l i t a t i o n  o f  t h e  Aerothermal Arc Tunne l s . . . .  

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  the  v a l v i n g  and p i p i n g  f o r  each o f  t h e  two 60- foot  vacuum 
s p h e r e s  and f o r  replacement  o f  two 3400/4250 KVA D . C .  c o n t r o l  r e a c t o r s .  The two 48- inch diameter vacuum v a l v e s  
w i l l  be r e p l a c e d  w i t h  v a l v e s  o f  an improved d e s i g n .  The vacuum p i p i n g  t o  each sphere  w i l l  be modif ied  t o  
f a c i l i t a t e  a ser ies  i n s t a l l a t i o n  o f  a d d i t i o n a l  v a l v e s .  The f u n c t i o n  o f  t h e  3400/4250 KVA D . C .  c o n t r o l  r e a c t o r s  
is  t o  p r o v i d e  a s table  power source  t o  t h e  arc heaters. Two o f  t h e  f o u r  e x i s t i n g  r e a c t o r s  are d e f e c t i v e ,  
d i f f i c u l t  t o  m a i n t a i n  and cannot  p rov ide  s t a b l e  power. 

3. M o d i f i c a t i o n s  t o  t h e  Computer Complex and F l i g h t  Con t ro l  Research Labora to ry . .  415,000 .......... 
T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  Bui ld ing  1268 Complex. These m o d i f i c a t i o n s  i n c l u d e :  

upgrading t h e  f i r e  p r o t e c t i o n  system i n  B u i l d i n g s  1268, 1268A, and 1268B; i n s t a l l i n g  an a l t e r n a t e  power s o u r c e  
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f o r  t h e  au tomat ic- da ta- process ing  f a c i l i t i e s  i n  b u i l d i n g  1268B; and f a c i l i t y  m o d i f i c a t i o n s  i n  Bui ld ing  1268A 
t o  accommodate a computer- generated image (CGI) system. The m o d i f i c a t i o n s  t o  t h e  f i r e  p r o t e c t i o n  system 
i n c l u d e s :  convers ion  o f  t h e  s p r i n k l e r  system s e r v i n g  Bui ld ing  1268B from a d r y  p ipe  system t o  a wet p ipe  
system wi th  a u t o m a t i c  s p r i n k l e r  heads ;  r e z o n i n g  t h e  power c o n t r o l  system wi th  t h e  f i r e  p r o t e c t i o n  system s e r v i n g  
t h e  computer rooms t o  a l l o w  f o r  s h u t t i n g  o f f  s e l e c t e d  a i r  hand l ing  d u r i n g  a f i r e ;  and upgrading t h e  f i r e  system 
a n n u n c i a t o r  p a n e l s  and c o n t r o l  sequences .  The e l e c t r i c a l  switchgear s e r v i n g  Bui ld ing  1268B w i l l  be connected 
t o  t h e  2 .3  KV bus  s e r v i n g  B u i l d i n g s  1268 and 12688 t o  p rov ide  an a l t e r n a t e  power source  f o r  t h e  computers i n  
B u i l d i n g  1268B. T h i s  m o d i f i c a t i o n  w i l l  r e q u i r e  t h e  i n s t a l l a t i o n  o f  a d i s c o n n e c t  s w i t c h  i n  t h e  s u b s t a t i o n  
behind Bui ld ing  126SA, a c i r c u i t  b r e a k e r  i n  t h e  s u b s t a t i o n  behind Bui ld ing  1268B, and a 350-fOOt c a b l e  run 
between t h e  two s u b s t a t i o n s .  Two rooms i n  t h e  s i m u l a t o r  area o f  Bu i ld ing  1268A w i l l  be modif ied  t o  accommodate 
a new C G I  sys tem,  by r e l o c a t i n g  walls, r a i s i n g  suspended c e i l i n g s ,  r e l o c a t i n g  l i g h t s ,  r o u t i n g  s p r i n k l e r  p i p i n g ,  
and upgrading t h e  HVAC sys tem.  

4.  M o d i f i c a t i o n s  t o  t h e  Low Turbulance  P r e s s u r e  T u n n e l . . . . . .  ............................... 450,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  Low Turbulance  P r e s s u r e  Tunnel (LTPT), Bu i ld ing  582. 
The proposed m o d i f i c a t i o n s  i n c l u d e  t h e  f a b r i c a t i o n  and i n s t a l l a t i o n  o f  a s u p p o r t  s t r u c t u r e  f o r  a laser  v e l o c i m e t r y  
system and t h e  i n s t a l l a t i o n  o f  a S c h l i e r e n  q u a l i t y  window. 
plenum o f  t h e  LTPT and will i n c l u d e  a remote- con t ro l l ed  t r a v e r s i n g  mechanism capab le  o f  su rvey ing  a v e r t i c a l  
and h o r i z o n t a l  r e g i o n  o f  approxmately  16 s q u a r e  fee t  ( 4- f e e t  by 4 - f e e t ) .  A p r e s s u r e  and t e m p e r a t u r e- c o n t r o l l e d  
c o n t a i n e r  w i l l  be i n s t a l l e d  on t h e  s u p p o r t  mechanism t o  house t h e  laser and i ts  o p t i c s .  The new laser  v e l o c i m e t e r  
system w i l l  a l l o w  f o r  a n o n i n t r u s i v e  i n s t r u m e n t  measuring system t o  measure f low p r o p e r t i e s  w i t h i n  l aminar  
boundary l a y e r s .  

The s u p p o r t  s t r u c t u r e  w i l l  be i n s t a l l e d  i n  t h e  

265,000 5. R e h a b i l i t a t i o n  of t h e  Techn ica l  L i b r a r y  (1194)  .......................................... 
T h i s  p r o j e c t  p r o v i d e s  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  Techn ica l  L i b r a r y ,  Bu i ld ing  1194 which i n c l u d e s  

t h e  i n s t a l l a t i o n  o f  a 2,000-pound c a p a c i t y  e l e v a t o r  conforming t o  handicap access s t a n d a r d s  and t h e  up- grading 
o f  two HVAC sys tems .  M o d i f i c a t i o n s  t o  wal ls ,  f l o o r s ,  c e i l i n g ,  and e l ec t r i ca l  s e r v i c e  w i l l  be r e q u i r e d  t o  
f a c i l i t a t e  e l e v a t o r  i n s t a l l a t i o n .  The second f l o o r  area o f  t h e  f a c i l i t y  w i l l  be modif ied  f o r  i n s t a l l a t i o n  o f  
i n s u l a t e d  walls, vapor  b a r r i e r s ,  and a HVAC system des igned  t o  m a i n t a i n  t h e  proper  t empera tu re  and humidi ty  
c o n d i t i o n s  f o r  a l i b r a r y  o p e r a t i o n .  

CF 9-13 



H. J,ewis Resea r c h  Ce n t e r  (J,e RC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.840.000 

1 .  M o d i f i c a t i o n s  f o r  F i r e  P r o t e c t i o n  Systems, b 2 r j t ; i i s  5,~; i . i in .k; .? .  ........................... 370 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  v a r i o u s  buildings fo r  i n s t a l l a t i o n  of smoke d e t e c t i o n  
sys tems .  The i n s t a l l a t i o n  o f  smoke d e t e c t i o n  sys tems  i n  these b u i l d i n g s  w i l l  p rov ide  e a r l y  warning of  f i r e s  
i n  t h e  i n c i p i e n t  stages, t h e r e b y  enhancing f i r e  s a f e t y  and reduc ing  f i r e  and smoke damage. The sys tems  w i l l  
be i n s t a l l e d  i n  the  Engine Research Complex ( B u i l d i n g s  5 ,  23,  3 7 )  and i n  t h e  High P r e s s u r e  F a c i l i t y ,  Bu i ld ing  
38. The work i n c l u d e s  i n s t a l l a t i o n  o f  d e t e c t o r  heads  and a s s o c i a t e d  c o n t r o l s ,  t r a n s m i t t e r  and d i s p l a y  p a n e l s ,  
and emergency power backup t o g e t h e r  w i t h  n e c e s s a r y  c o n d u i t  and wire. Alarm s i g n a l s  w i l l  be connected t o  t h e  
c e n t r a l  s t a t i o n  p r o t e c t i v e  s i g n a l i n g  system t o  a l e r t  t h e  LeRC f i r e  s t a t i o n .  

2 .  M o d i f i c a t i o n s  t o  Ins t rument  Research Bui ld ing  ( 7 7 )  and Development Engineer ing 
B u i l d i n g  (501)  300,000 .......................................................................... 
T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  B u i l d i n g s  77 and 501 f o r  t h e  i n s t a l l a t i o n  o f  s a f e t y  items 

t o  meet l i f e  s a f e t y  r e q u i r e m e n t s .  Bu i ld ing  77 has a t o t a l  f l o o r  a r e a  o f  94,710 s q u a r e  f ee t  on i t s  t h r e e  f l o o r s  
and a basement.  A r e c e n t  
s t u d y  a t  L e w i s  i n d i c a t e d  t h a t  t h e s e  b u i l d i n g s  do no t  meet c u r r e n t  b u i l d i n g  codes  and s t a n d a r d s  and have many 
f i r e  s a f e t y  d e f i c i e n c i e s .  The m o d i f i c a t i o n s  w i l l  p r o v i d e  one hour f i r e  r a t e d  stairwell  e n c l o s u r e s  , c e i l i n g  
m o d i f i c a t i o n s ,  new emergency d o o r s ,  e x i t s  and l i g h t i n g .  

Bu i ld ing  501 h a s  a t o t a l  area o f  43,260 s q u a r e  feet  on t h r e e  f l o o r s  p l u s  a basement. 

3. M o d i f i c a t i o n  f o r  F i r e  P r o t e c t i o n  o f  Cooling Towers (70 & 126)  ........................... 440 , 000 

T h i s  p r o j e c t  w i l l  p rov ide  f i r e  p r o t e c t i o n  t o  c o o l i n g  water t o w e r s ,  No. 3 and No. 6 ( B u i l d i n g s  70 and 
126)  by i n s t a l l i n g  a m u l t i p l e  zone,  d r y  p i p e ,  pumped s p r i n k l e r  system. The c o o l i n g  towers  are of redwood 
c o n s t r u c t i o n  and are l o c a t e d  n e a r  o t h e r  s t r u c t u r e s  and b u i l d i n g s  hous ing  research tes t  f a c i l i t i e s .  The p rox imi ty  
t o  o t h e r  b u i l d i n g s  and flammable c o n s t r u c t i o n  materials  make t h e  towers  s u s c e p t i b l e  t o  f i r e .  Should f i r e  
o c c u r ,  v i t a l  s e r v i c e  would be d i s r u p t e d  t o  r e s e a r c h  and equipment i n  t h e  Combustion Air Equipment Bui ld ing  
Complex ( B u i l d i n g s  64,  65,  66,  124, and 125)  and r e s e a r c h  o p e r a t i o n s  i n  t h e  Elect r ic  P r o p u l s i o n  Research 
F a c i l i t y  ( B u i l d i n g  1 6 ) .  The s p r i n k l e r  system will g r e a t l y  reduce  t h e  a d v e r s e  impact o f  any f i r e .  

240 , 000 4. M o d i f i c a t i o n  f o r  Master Cont ro l  F a c i l i t y  Bui ld ing  ( 5 5 )  .................................. 
T h i s  p r o j e c t  p r o v i d e s  f o r  the  m o d i f i c a t i o n  o f  approx imate ly  2,100 s q u a r e  feet  o f  t h e  second f l o o r  of  

B u i l d i n g  55 f o r  use  as a s a t e l l i t e  c o n t r o l  c e n t e r .  
c e i l i n g s  and a s s o c i a t e d  m e c h a n i c a l / e l e c t r i c a l  changes  t o  c o n v e r t  t h e  space  f o r  use as a master c o n t r o l  s t a t i o n .  

The work c o n s i s t s  o f  m o d i f i c a t i o n s  t o  walls, f l o o r s ,  
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T h i s  f a c i l i t y  is r e q u i r e d  t o  house pe r sonne l  and equipment f o r  t h e  c o n t r o l  and e v a l u a t i o n s  o f  t h e  Advanced 
Communications Technology S a t e l l i t e  ( V T S )  of  t h e  30/20 C F , S a t e l l i t e  System. The scheduled l aunch  o f  t h e  
ACTS r e q u i r e s  t h a t  t h e  c o n s t r u c t i o n  o f  t h i s  f a c i l i t y  be corrfheted by t h e  s p r i n g  o f  1987 t o  a l l o w  adequa te  time 
f o r  i n s t a l l a t i o n ,  checkout  and t e s t i n g  o f  equipment.  

670,000 5. R e h a b i l i t a t i o n  of  E x t e r i o r  of F a b r i c a t i o n  Shop ( 5 0 )  ..................................... 
T h i s  p r o j e c t  p r o v i d e s  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  e x t e r i o r  o f  t h e  F a b r i c a t i o n  Shop, Bu i ld ing  50. 

The work i n c l u d e s  replacement  of  t h e  c o r r o g a t e d  a s b e s t o s  s i d i n g  wi th  p r e f i n i s h e d  i n s u l a t e d  meta l  p a n e l s  and 
t h e  replacement  o f  t h e  h i g h  and low bay windows w i t h  a combinat ion o f  p r e f i n i s h e d  i n s u l a t e d  metal p a n e l s  and 
i n s u l a t e d  f i r e  r e s i s t i v e  t r a n s l u c e n t  p a n e l s .  Fans w i l l  be i n s t a l l e d  f o r  warm weather  v e n t i l a t i o n .  The Bui ld ing  
50 Shop was b u i l t  i n  1949 and e n c l o s e s  approx imate ly  40,760 s q u a r e  f e e t  of  f l o o r  s p a c e .  The s t r u c t u r e  l e a k s ,  
c a u s i n g  d i s c o m f o r t  and inconvenience  t o  t h e  occupan t s  and damage t o  t h e  b u i l d i n g  i n t e r i o r  and equipment.  Doors 
are worn and a r e  no longer  weather t i g h t .  This  r e h a b i l i t a t i o n  w i l l  improve t h e  o v e r a l l  thermal  e f f i c i e n c i e s  
t h e  b u i l d i n g  and w i l l  e f f e c t i v e l y / r e d u c e  energy  consumption c o s t s .  

6 .  R e h a b i l i t a t i o n  o f  E x t e r i o r  o f  Engineer ing and Supply  Bui ld ing  ( 2 1 )  ...................... 360,000 

T h i s  p r o j e c t  p r o v i d e s  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  e x t e r i o r  o f  Bu i ld ing  21.  The work c o n s i s t s  o f  
removal of  wood windows and s t e e l  s a s h  and t h e i r  replacement  wi th  opaque i n s u l a t i o n  p a n e l s  or double  ga lzed  
aluminum windows. Outs ide  emergency l i g h t i n g  w i l l  a l s o  be added.  T h i s  b u i l d i n g  houses  o f f i c e s  l o c a t e d  on t h e  
east  s i d e  (annex)  and west s i d e  o f  a c e n t r a l  warehouse. The warehouse and t h e  first f l o o r  o f  t h e  west area 
o f f i c e s  of  Bu i ld ing  21 were c o n s t r u c t e d  i n  1944. I n  1962, a second f l o o r  was added t o  t h e  west o f f i c e  a r e a  
and t h e  east  annex added t o  t h e  warehouse.  The b u i l d i n g  h a s  a gross f l o o r  area o f  73,490 s q u a r e  f e e t .  E x t e r i o r  
window r e h a b i l i t a t i o n  is  r e q u i r e d  t o  c o r r e c t  d e t e r i o r a t e d  c o n d i t i o n s  which are beyond normal maintenance r e p a i r .  
These m o d i f i c a t i o n s  w i l l  g r e a t l y  improve t h e  o v e r a l l  thermal  e f f i c i e n c y  of  t h e  b u i l d i n g  and w i l l  e f f e c t i v e l y  
reduce  energy  consumption c o s t s .  

7 .  R e h a b i l i t a t i o n  o f  t h e  I c i n g  Research Tunnel Office and Shop Area, B u i l d i n g  ( 1 1 )  460,000 ......... 
T h i s  p r o j e c t  p r o v i d e s  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  i n t e r i o r  o f  t h e  I c i n g  Research Tunnel (IRT) O f f i c e  

and Shop Area, Bui ld ing  11.  T h i s  i n t e r i o r  work i n c l u d e s  t h e  replacement  o f  t h e  e x i s t i n g  a i r  h a n d l e r s ,  d u c t  
work and o t h e r  i n t e r i o r  mechanical  sys tems ;  p r o v i d i n g  new l i g h t i n g ,  f i x t u r e s  and a s s o c i a t e d  e l e c t r i c  s e r v i c e s ;  
communications and s a f e t y  sys tems ;  replacement  o f  i n t e r i o r  wood p a r t i t i o n s  w i t h  d rywal l ;  r e p a i r  o f  i n t e r i o r  
w a l l s ;  i n s t a l l i n g  new c e i l i n g  and f l o o r i n g  sys tems  and p rov id ing  new i n t e r i o r  f i n i s h e s .  Other  misce l l aneous  
r e h a b i l i t a t i o n  work e s s e n t i a l  t o  t h e  o p e r a t i o n a l  i n t e g r i t y  o f  t h e  b u i l d i n g  w i l l  a l s o  be p rov ided .  T h i s  b u i l d i n g  

o f  
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is over  40 y e a r s  o ld  and has  d e t e r i o r a t e d  t o  l eve ls  beyond t h e  c a p a b i l i t y  o f  o r d i n a r y  maintenance.  Th i s  
r e h a b i l i t a t i o n  work w i l l  a ch i eve  present day  b u i l d i n g  s t a n d a r d s  cons ide red  n e c e s s a r y  t o  e f f e c t i v e l y  suppor t  
I R T  t u n n e l  o p e r a t i o n s .  

I. Marsha l l  Space F l i g h t  Center................................................................ 2,755,000 

1. R e h a b i l i t a t i o n  o f  Automation Checkout h i l d  ing. .  ........................................ 650,000 

T h i s  p r o j e c t  p rov ides  f o r  r e h a b i l i t a t i o n  o f  t h e  9,000- square f o o t  o f  Automation Checkout Bui ld ing  
(4436)  t o  be used a s  a s i m u l a t i o n  l a b o r a t o r y  f o r  computer- operated hardware.  The e x i s t i n g  SSME hardware 
s i m u l a t i o n  l a b o r a t o r y  l o c a t e d  i n  Ehi ld ing  4487 is overcrowded and work space  is inadequa t e .  Th i s  p r o j e c t  w i l l  
p e r m i t  c o n s o l i d a t i o n  o f  t h r e e  computer s y s t e m s  ( t h e  F l i g h t  Cross-Assembler System, t h e  D i g i t a l  V e r i f i c a t i o n  
System, and t h e  SSME-HSL s y s t e m )  and will prov ide  a c e n t r a l i z e d  mrk a r e a ,  improving communications and d a t a  
o u t p u t ,  minimize e r r o r s  be ing  i n t roduced  i n t o  f l i g h t  s o f t w a r e  t e s t  programs,  and r e s t o r e  e f f i c i e n c y  t o  f l i g h t  
s o f t w a r e  v e r i f i c a t i o n  t a s k s .  

The work i n c l u d e s  i n s t a l l i n g  o f  i n s u l a t i o n ,  r a i s e d  f l o o r s ,  a c e i l i n g ,  HVAC, a s p r i n k l e r  sys tem,  p a i n t i n g ,  
and an e l e c t r i c a l  power system. Add i t i ona l  space  i s  a l s o  r e q u i r e d  f o r  t h e  Space S h u t t l e  main f l i g h t  eng ine  
c o n t r o l l e r  hardware which w i l l  be a v a i l a b l e  i n  1986 a s  wel l  a s  f o r  f u t u r e  f u n c t i o n s  i n  suppo r t  o f  t h e  Space 
Te lescope .  

2. Mod i f i c a t i on  t o  Test Stand 500.......................................................... 505,000 

Th i s  p r o j e c t  p rov ides  f o r  t h e  mod i f i c a tons  t o  Test Stand 500, Bu i ld ing  4523 and r e l a t e d  equipment t o  
p rov ide  f o r  p ropu l s ion  subsystem tes t  f a c i l i t y .  Mod i f i c a t i ons  i n c l u d e  t h e  i n s t a l l a t i o n  o f  a p ropu l s ion  tes t  
bed ,  t h r u s t  measuring system and p r o p e l l a n t  systems. A h e a t  exchanger w i l l  be i n s t a l l e d  t o  s i m u l a t e  was te  
h e a t  i n  space .  Also i nc luded  a r e  r e l a t e d  m o d i f i c a t i o n s  t o  t h e  test  c o n t r o l  c e n t e r ,  Wli lding 4561 w i th  connec t i ng  
c o n t r o l s  and i n s t r u m e n t a t i o n  l i ne s .  These m o d i f i c a t i o n s  a r e  r e q u i r e d  t o  suppor t  t h e  development o f  
hydrogen/oxygen p ropu l s ion  systems.  Test Stand 500 was r e s t o r e d  t o  i t s  o r i g i n a l  test  c a p a b i l i t y  t o  suppor t  
t e chno logy  development i n  eng ine  p ropu l s ion  b y  a p r i o r  p r o j e c t .  This  m o d i f i c a t i o n  w i l l  t a i l o r  t h e  t e s t  s t a n d  
f o r  s ea  l e v e l  t e s t i n g  o f  hydrogen-oxygen e n g i n e s .  

3. R e h a b i l i t a t e  U n i n t e r r u p t i b l e  Power Source,  SCC.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,000 

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  o f  t h e  U n i n t e r r u p t i b l e  Power Source (UPS)  a t  t h e  S l i d e l l  
Computer Complex (SCC). The e x i s t i n g  UPS system will be e l even  y e a r s  o ld  and i s  p r e s e n t l y  a h i g h  maintenance 
problem because  r e p a i r  p a r t s  a r e  e i t h e r  o b s o l e t e  o r  d i f f i c u l t  t o  o b t a i n .  The work w i l l  c o n s i s t  o f  removal o f  
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t h e  e x i s t i n g  UPS sys tem and i n s t a l l a t i o n  o f  t h r e e  250 KVA UPS modules,  c e n t r a l  c o n t r o l  p a n e l ,  and i n t e r c o n n e c t i n g  
c a b l i n g  to  t h e  e x i s t i n g  b a t t e r y  c i r c u i t  and c r i t i c a l  bus .  Rela ted  m o d i f i c a t i o n s  w i l l  be  made t o  t h e  e lec t r ica l  
power sys tem.  

..................................... 4. M o d i f i c a t i o n  t o  S t r u c t u r e s  and Mechanics Labora to ry  345,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  i n s t a l l a t i o n  o f  an  overhead b r i d g e  c r a n e  a long  wi th  t h e  s u p p o r t i n g  
structure i n  t h e  S t r u c t u r e s  and Mechanics Labora to ry ,  Bu i ld ing  4619. The 5 ,000  pound c a p a c i t y  c r a n e  w i l l  
s u p p o r t  a p e d e s t a l  and r o b o t i c  arm t h a t  w i l l  o p e r a t e  over  t h e  Te leopera to r /Robot ics  System. The c r a n e  w i l l  
s u p p o r t  t h e  r o b o t i c  arm f o r  producing complex t a r g e t  mot ions ,  and assembl ing s t r u c t u r e s  t o  deve lop  a c a p a b i l i t y  
n e c e s s a r y  f o r  e v a l u a t i n g  d o c k i n g / b e r t h i n g  requ i rements  i n  space .  The r o b o t i c  arm w i l l  be  purchased wi th  R&D 
r e s o u r c e s .  Th i s  m o d i f i c a t i o n  is needed t o  s u p p o r t  O r b i t a l  Maneuvering rendevous ,  Spacelab and Space 
T r a n s p o r t a t i o n  Systems. 

5. M o d i f i c a t i o n s  f o r  Sunspot Thermal Vacuum Test F a c i l i t y . .  600,000 ................................ 
This  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n s  o f  t h e  Sunspot Thermal Vacuum Test F a c i l i t y  i n  t h e  west 

Work i n c l u d e s  t h e  replacement  o f  a LN2 s t o r a g e  end o f  S t r u c t u r e s  and Mechanical Labora to ry ,  Bu i ld ing  4619. 
system t o  pe rmi t  d e l i v e r y  from s u p p l i e r  t r u c k s .  The 10- foot d iamete r  vacuum chamber and s u p p o r t i n g  equipment 
w i l l  a l s o  be modi f i ed .  The Sunspot tes t  f a c i l i t y  i s  used f o r  the rmal  vacuum tes ts  o f  l a r g e  components,  s y s t e m s  
and pay loads .  The chamber and s u p p o r t i n g  equipment i s  now 18 y e a r s  o l d  and d e t e r i o r a t i o n  has r e s u l t e d  i n  
w a s t e f u l  o p e r a t i o n  due  t o  e x c e s s i v e  t r a n s f e r  l o s s e s  o f  LN2 and r e p e a t e d  equipment f a i l u r e .  
reduce t h e  t r a n s f e r  l o s s e s  o f  LN2 by approx imate ly  $150,000 p e r  year.  

Th i s  p r o j e c t  w i l l  

J. Michoud Assembly F a c i l i t y  (MAF) ............................................................. 1,875,000 

1 .  M o d i f i c a t i o n s  t o  S u b s t a t i o n  t21 .  ........................................................ 450,000 

S u b s t a t i o n  1\21 s u p p l i e s  t h e  e l ec t r i ca l  power t o  Bui ld ing  420 which houses  t h e  c e n t r a l  External Tank 
t e s t  and checkout  a c t i v i t i e s .  The a c t i v i t i e s  i n  t h i s  b u i l d i n g  r e q u i r e  c o n t r o l l e d  t e m p e r a t u r e ,  humidty,  and 
c l e a n l i n e s s  c o n d i t i o n s ,  which i n  t u r n  r e q u i r e  r e l i a b l e  e l ec t r i ca l  power. The e x i s t i n g  20-year o l d  PCB 2 ,000 
KVA t r a n s f o r m e r  is over loaded and o p e r a t e s  t e n  d e g r e e s  h o t t e r  than  d e s i g n  t empera tu re .  Its associated swi tchgear  
is v e r y  s e n s i t i v e  to  mechanical  shocks  which r e s u l t  i n  f r e q u e n t  t r i p p i n g  of c i r c u i t  b r e a k e r s .  To c o r r e c t  
t h i s  un re l i ab le  power s u p p l y  s i t u a t i o n  t o  Bui ld ing  420, a p a r a l l e l  2 , 0 0 0  KVA t r a n s f o r m e r  wi th  a p p r o p r i a t e  
swi tchgear  w i l l  be i n s t a l l e d  t o  p r o v i d e  an a l t e r n a t e  power s o u r c e  and a l e v i a t e  t h e  over load  c o n d i t i o n .  
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2. S t rengthen  Columns, West Side Main Manufacturing B u i l d i n g  ............................... 700,000 

Recent s t u d i e s  i n d i c a t e  t h a t  du r ing  h i g h  w i n d  c o n d i t i o n s ,  a s i g n i f i c a n t  n m b e r  o f  columns i n  t h e  Main 
Manufactur ing Bui lding 103 a r e  o v e r s t r e s s e d  accord ing  t o  contemporary s t r u c t u r a l  de s ign  s t a n d a r d s .  The s t u d i e s  
i n d i c a t e  t h a t  Etuilding 103 i s  I1safeV1 below 80 mph winds;  however, t h e  American Nat iona l  S t anda rds  I n s t i t u t e  
(ANSI) code r e q u i r e s  a 100 mph des ign  s t a n d a r d .  mis  p r o j e c t  w i l l  upgrade t h e  column system t o  t h e s e  s t a n d a r d s .  
Work i n c l u d e s  i n s t a l l i n g  s t ee l  cover  p l a t e s  on columns and c r o s s  b r a c i n g  i n  s e v e r a l  l o c a t i o n s .  Rerout ing o f  
u t i l i t i e s  and o t h e r  s t r u c t u a l  m o d i f i c a t i o n s  w i l l  a l s o  be accomplished 9s n e c e s s a r y .  Work m u s t  a l s o  be phased for  
minimal impact t o  on-going Ex te rna l  Tank ( E T )  p roduc t ion  a c t i v i t i e s .  

3. Mod i f i c a t i ons  f o r  Communication Network System.. ........................................ 725,000 

Th i s  p r o j e c t  w i l l  modify app rox ima te ly  6,000 s q u a r e  f e e t  i n  Wli lding 320 t o  accommodate communication 
equipment r e q u i r e d  t o  suppor t  t h e  Program Support Communication Network (PSCN) and t h e  P r i v a t e  Automated J3ranch 
Exchange (PABX).  The PSCN i n c l u d e s  computer d a t a  t r a n s f e r ,  v o i c e  and viedo t e l e c o n f e r e n c i n g ,  F T C  communications 
and f a s c i m i l e  services between MAF and o t h e r  NASA i n s t a l l a t i o n s .  ??le PABX i s  a l o c a l  a r e a  network p rov id ing  
t e l e p h o n e  and d a t a  t r a n s m i s s i o n  w i t h i n  t h e  MAF complex. Work i n c l u d e s  p rov id ing  approx imate ly  3,200 s q u a r e  
f e e t  o f  computer t y p e  f l o o r i n g ,  rea r rangement  o f  i n t e r i o r  w a l l s  and r e l a t e d  e l e c t r i c a l ,  l i g h t i n g ,  and HVAC 
m o d i f i c a t i o n s .  Cons t ruc t i on  o f  an e x t e r i o r  c o n c r e t e  pad with  e l e c t r i c a l  u t i l i t i e s  f o r  a s a t e l l i t e  e a r t h  s t a t i o n  
w i l l  a l s o  be prov ided .  

K. Na t i ona l  Space Technology L a b o r a t o r i e s  ( N S T L ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,415,000 

1. Mod i f i c a t i on  t o  Wli lding 3202 f o r  SSME Suppor t .  ......................................... 375 , 000 

The  Space S h u t t l e  Main Engines (SSME) a r e  s e r v i c e d  and i n spec t ed  i n  Bui lding 3202 p r i o r  t o  and a f t e r  
e ach  tes t  f i r i n g  on t h e  eng ine  tes t  s t a n d s .  Present v e r t i c a l  eng ine  s e r v i c i n g  p l a t fo rms  and a s s o c i a t e d  s e r v i c e s  
a r e  t emporary  and a r e  i nadequa t e  f o r  long- term use. This  p r o j e c t  p rov ides  f o r  t h e  f a b r i c a t i o n  and i n s t a l l a t i o n  
o f  an e l e v a t e d  m r k  s t a t i o n  t o  accommodate s e r v i c i n g  o f  three SSME's. The work s t a t i o n  w i l l  be o u t - f i t t e d  
w i t h  t h r e e  service p a n e l s  supp ly ing  e l e c t r i c a l  power, h y d r a u l i c  f l u i d ,  he l ium,  gaseous  n i t r o g e n  and compress 
a i r .  

2. Mod i f i c a t i ons  t o  A-2 Test Stand P r o p e l l a n t  System ....................................... 685 9 000 

T h i s  p r o j e c t  improves t h e  l i q u i d  hydrogen f low r a t e s  from t h e  b a r g e  supp ly  t o  t h e  Space S h u t t l e  Main 
Engine (SSME) A-2 t e s t  s t a n d  by r e p l a c i n g  app rox ima te ly  200 fee t  o f  8- inch vacuum j a c k e t e d  p i p i n g  with  10-inch 
vacuum j a c k e t e d  p ip ing  and t h e  rep lacement  o f  t h r e e  motor- operated g l o v e  v a l v e s  wi th  b u t t e r f l y  v a l v e s .  C u r r e n t  
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p i p i n g  c o n f i g u r a t i o n  r e q u i r e s  t h e  u s e  of two l i q u i d  hydrogen barges s i m u l t a n e o u s l y  when t e s t  d u r a t i o n s  exceed 
300 seconds .  These m o d i f i c a t i o n s  w i l l  permit  a s i n g l e  b a r g e  t o  s u p p o r t  a t e s t  d u r a t i o n  up t o  510 seconds .  This 
i n c r e a s e d  c a p a c i t y  is needed t o  accommodate new eng ine  t e s t  requ i rements .  

3. M o d i f i c a t i o n  t o  Var ious  B u i l d i n g s  f o r  F i r e  P r o t e c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,000 

T h i s  p r o j e c t  w i l l  c o r r e c t  p r e s e n t  f i r e  p r o t e c t i o n  d e f i c i e n c i e s  i n  14 b u i l d i n g s  l o c a t e d  th roughout  NSTL . 
Work i n c l u d e s  i n s t a l l a t i o n  o f  f i r e  d e t e c t i o n  d e v i c e s  beneath  computer r a i s e d  f l o o r  areas, i n s t a l l a t i o n  o f  
s p r i n k l e r  sys tems  i n  d e s i g n a t e d  l o c a t i o n s  t o  ex tend  f i r e  p r o t e c t i o n  coverage ,  and i n s t a l l a t i o n  o f  v e r t i c a l  and 
h o r i z o n t a l  f i r e  barr iers  i n  cable towers  and t u n n e l s .  T h i s  p r o j e c t  w i l l  p r o v i d e  t h e  degree o f  f i r e  p r o t e c t i o n  
n e c e s s a r y  f o r  l i f e  s a f e t y ,  p r o p e r t y  p r o t e c t i o n  and c o n t i n u i t y  o f  o p e r a t i o n s  i n  accordance w i t h  c u r r e n t  N a t i o n a l  
F i r e  P r o t e c t i o n  A s s o c i a t i o n  Code requ i rements .  

4.  R e h a b i l i t a t i o n  o f  Cooling Towers, Var ious  B u i l d i n g s  ..................................... 170,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  replacement  o f  f i v e  a i r - c o n d i t i o n i n g  system c o o l i n g  towers  w i t h  packaged 
c o o l i n g  towers  c o n s t r u c t e d  o f  non- combustible material. The c o o l i n g  towers  l o c a t e d  a t  B u i l d i n g s  2102, 3202, 
3203, 3204, and 4995 were i n s t a l l e d  d u r i n g  c o n s t r u c t i o n  o f  t he  b u i l d i n g s  i n  t h e  1963 t o  1965 time p e r i o d .  
These units are approaching t h e  end o f  t h e i r  economic l i f e ,  are d e t e r i o r a t e d ,  and r e q u i r e  e x t e n s i v e  r e p a i r s .  
I n  a d d i t i o n ,  t h e  e x i s t i n g  wood f i l l  system i n  t h e  c o o l i n g  tower a t  Bui ld ing  1200 which p r e s e n t s  a p o t e n t i a l  
f i r e  hazard  w i l l  be r e p l a c e d  wi th  f i r e - r e t a r d a n t  material. 

. .  L .  JjalloDs F L i g l ~ t  F a c u t v  (WFF) ............................................................... 2.085.000 

1 .  R e h a b i l i t a t i o n  o f  F i e l d  Development Branch L a b o r a t o r i e s  (E-106) ......................... 420,000 

B u i l d i n g  E-106 c o n t a i n s  t h e  l a b o r a t o r i e s  and o f f i c e s  o f  t h e  F i e l d  Development Branch which p r o v i d e s  
t he  e n g i n e e r i n g  and development o f  i n s t r u m e n t s  f o r  r e s e a r c h  a p p l i c a t i o n s  such  a s  l a s e r  development and ozone 
s t u d i e s  i n  s u p p o r t  o f  a v a r i e t y  of space  s c i e n c e  programs. The b u i l d i n g  is  over  30 y e a r s  o l d  and i n  v e r y  poor 
c o n d i t i o n .  R e h a b i l i t a t i o n  is r e q u i r e d  t o  s t o p  water i n f i l t r a t i o n ,  r educe  energy  l o s s e s ,  p rov ide  more e f f i c i e n t  
o p e r a t i o n  of  t h e  HVAC sys tems ,  p r o v i d e  o u t s i d e  a i r  t o  meet h e a l t h  s t a n d a r d s ,  p rov ide  f i r e  p r o t e c t i o n  and 
handicapped access. T h i s  p r o j e c t  w i l l  i n s t a l l  an e x t e r i o r  water r e s i s t a n t  i n s u l a t i o n  s i d i n g  sys tem,  r e p l a c e  
e x t e r i o r  windows w i t h  smaller the rmal  window u n i t s ,  r e p l a c e  e x t e r i o r  d o o r s ,  i n s t a l l  a f i r e  d e t e c t i o n  and 
s u p p r e s s i o n  sys tem,  modify t h e  HVAC sys tems ,  and r e c o n f i g u r e  i n t e r i o r  p a r t i t i o n s .  
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2 .  R e h a b i l i t a t i o n  and Modi f i c t ion  o f  Var ious  T o w e r s . . . . . . . . . . . . . . . . . . . . .  380,000 ................... 
T h i s  p r o j e c t  p r o v i d e s  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  C o l l i m a t i o n  Beacon and Tower U-60, 

m e t e o r o l o g i c a l  tower W-80 and c o n s t r u c t i o n  o f  a 150 f o o t  g a l v a n i z e d  s t e e l  f r e e- s t a n d i n g  tower n e a r  Launch Pad 
No. 2 t o  r e p l a c e  a 250- foot m e t e o r o l o g i c a l  tower t h a t  h a s  d e t e r i o r a t e d  and is  no l o n g e r  u s a b l e ,  The r e h a b i l i t a t i o n  
o f  U-60 and W-80 i n c l u d e s  replacement  o f  corroded s t r u c t r a l  members, sand b l a s t i n g ,  p a i n t i n g ,  and replacement  
of  t h e  d e t e r i o r a t e d  e l ec t r i ca l  s e r v i c e .  Also i n c l u d e d  is d e m o l i t i o n  o f  towers  Y-5 and Y-85 whose f u n c t i o n s  
w i l l  be i n c o r p o r a t e d  i n  t h e  new m e t e o r o l o g i c a l  tower .  Tower U-60 i s  used i n  o r i e n t a t i o n  of AN/F'PQ-6 Radar f o r  
p r e c i s i o n  missi le t r a c k i n g .  W-80 i s  used t o  c o l l e c t  h igh  a l t i t u d e  wind data e s s e n t i a l  f o r  sounding r o c k e t  
l aunch  o p e r a t i o n s  a t  WFF. The new 150 f o o t  tower w i l l  r e p l a c e  Y-85 and be equipped w i t h  three work p l a t f o r m s  
which w i l l  e n a b l e  it t o  be used f o r  low a l t i t u d e  wind measurements as well as o r i e n t a t i o n  o f  t h e  AN-FPQ-16 
an tenna .  Tower Y-5 c u r r e n t l y  s u p p o r t s  t h i s  an tenna  b u t  it has d e t e r i o r a t e d  t o  t h e  p o i n t  where r e p a i r  i s  no 
l o n g e r  f e a s i b l e .  

3. R e h a b i l i t a t i o n  of Blockhouse No. 3 (W-20) ............................................... 240,000 

T h i s  p r o j e c t  p r o v i d e s  for  t h e  r e h a b i l i t a t i o n  o f  t h e  25-year o l d  c o n c r e t e  Blockhouse No. 3 ( B u i l d i n g  
W-20). The work invo lved  i n c l u d e s  t h e  rep lacement  o f  main and s u p p o r t  area roofs ,  r e h a b i l i t a t i o n  of  mechanical  
and l i g h t i n g  sys tems ,  r ep lacement  o f  d e t e r i o r a t e d  c e i l i n g s ,  i n t e r i o r  and e x t e r i o r  p a i n t i n g ,  and t h e  i n s t a l l a t i o n  
o f  sound p roof  p a r t i t i o n s  around e x c e s s i v e l y  n o i s y  mechanical  equipment.  Although the  b u i l d i n g  is  s t r u c t u r a l l y  
sound,  it does  n o t  meet env i ronmenta l  c o n t r o l  and s a f e t y  s t a n d a r d s .  T h i s  b lockhouse  must be r e h a b i l i t a t e d  t o  
a l l o w  t h i s  f a c i l i t y  t o  c o n t i n u e  s u p p o r t  o f  l aunches  from t h e  n o r t h  l a u n c h  areas,  i n c l u d i n g  t h e  vanda l  r o c k e t s ,  
s c o u t  l a u n c h ,  and sounding r o c k e t  over f low and t o  economica l ly  c o r r e c t  a c c e l e r a t i n g  d e t e r i o r a t i o n  o f  b u i l d i n g  
system s. 

4. R e h a b i l i t a t i o n  o f  Radar F a c i l i t y  (Y-60) ................................................. 250,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  Radar C o n t r o l  Bu i ld ing  Y-60. The work i n c l u d e s  r e p l a c i n g  
corroded windows and e x t e r i o r  d o o r s ,  i n s t a l l i n g  i n s u l a t i o n  on a l l  e x t e r i o r  walls, i n s t a l l i n g  a ladies res t room,  
r e p a i r i n g  damage t o  t h e  c o n c r e t e  deck,  r e p l a c i n g  1 ,000 s q u a r e  feet  o f  b u i l t- u p  r o o f i n g ,  and r e h a b i l i t a t i o n  o f  
t h e  f a c i l i t i e s  HVAC sys tems .  R e h a b i l i t a t i o n  o f  t h i s  f a c i l i t y  is  r e q u i r e d  t o  p rov ide  a d e q u a t e ,  watert ight  
housing f o r  t h e  r a d a r  i n s t r u m e n t a t i o n  and l a u n c h  range  s u p p o r t  a c t i v i t i e s .  T h i s  p r o j e c t  is needed t o  p reven t  
f u r t h e r  c o r r o s i o n  o f  b u i l d i n g  sys tems ,  which could  r e s u l t  i n  shutdown or  damage t o  t h e  r a d a r  system u t i l i z e d  
i n  payload t r a c k i n g  and d a t a  a c q u i s i t i o n .  
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5. 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 Dining F a c i l i t y  (E-2) ................................ 350,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t he  Cafeteria and t h e  Management Educat ion F a c i l i t y  (MEF) 
d i n i n g  area i n  E u i l d i n g  E-2. M o d i f i c a t i o n s  w i l l  i n c l u d e  expans ion  o f  t h e  main d i n i n g  area by 1,100 s q u a r e  
fee t  i n t o  a c u r r e n t  s t o r a g e  area; modifying t h e  p r e s e n t  s e r v i n g  l i n e ;  a l t e r i n g  t h e  mechanical  equipment room 
t o  accommodate expanding k i t c h e n  f a c i l i t i e s  and c a t e r i n g  areas; and r e h a b i l i t a t i o n  o f  t h e  i n t e r i o r  f i n i s h e s  
and h5ndows i n  t h e  MEF d i n i n g  area. Expansion o f  t h e  main d i n i n g  area i s  r e q u i r e d  t o  accommodate an i n c r e a s e  
i n  t h e  p e r s o n n e l  a t  WFF. E x t e r i o r  windows w i l l  be r e p l a c e d  as an energy  and maintenance c o n s e r v a t i o n  e f f o r t .  

6 .  R e h a b i l i t a t i o n  o f  L o g i s t i c s  Suppor t  F a c i l i t i e s . . .  ....................................... 445,000 

T h i s  p r o j e c t  p r o v i d e s  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  Program S t o c k  Warehouse B-31 (7 ,400 s q u a r e  f e e t ) ;  
and t h e  P r o p e r t y  and Supply  Bui ld ing  F-7 (13,000 s q u a r e  f ee t ) ;  t h e  S t o r a g e  Warehouse and Sounding Rocket 
C lean ing  Labora to ry  B u i l d i n g  F-8 ( 1  1 ,000 s q u a r e  f e e t ) .  The p r o j e c t  i n c l u d e s  r e p l a c i n g  windows and e x t e r i o r  
d o o r s ,  r e f i n i s h i n g  i n t e r i o r  and e x t e r i o r  walls ,  and upgrading e x i s t i n g  mechanical  and plumbing sys tems .  Also 
i n c l u d e d  is t h e  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 c e i l i n g s  i n  t h e  east o f f i c e  area o f  B u i l d i n g  F-7, and the  
i n s t a l l a t i o n  o f  new h e a t i n g  and v e n t i l a t i n g  sys tems  i n  Bui ld ing  B-31. The e x t e r i o r  walls are t o  be i n s u l a t e d  
where economica l ly  j u s t i f i e d  and t h e  r o o f i n g  on Bui ld ing  B-31 i s  t o  be r e p l a c e d .  These 25+-year-old b u i l d i n g s  
which house t h e  l o g i s t i c s  o p e r a t i o n s  f o r  t h e  WFF are d e t e r i o r a t i n g  r a p i d l y  due t o  age and t h e  h a r s h  c o a s t a l  
environment .  R e h a b i l i t a t i o n  is n e c e s s a r y  t o  p reven t  f u r t h e r  a g i n g  o f  t h e  b u i l d i n g  sys tems  which,  i n  t u r n ,  
would pe rmi t  damage t o  t h e  materials s t o r e d  i n  t h e s e  areas. 
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M. V a r i o u s  L o c a t i o n s  ........................................................................... 660 .OOO 

1.  M o d i f i c a t i o n  o f  Power D i s t r i b u t i o n  System, Golds tone ,  C A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660,000 

T h i s  p r o j e c t  p r o v i d e s  d i e s e l- g e n e r a t e d  power from t h e  DSS-14/15 power p l a n t  t o  t h e  Golds tone STDN 
s t a t i o n  t o  e n a b l e  p l a c i n g  t h e  STDN power p l a n t  i n  s t andby .  T h i s  r educes  t h e  o p e r a t i n g  c o s t s  th rough  r e d u c t i o n s  
i n  power p l a n t  s t a f f i n g  and more e f f i c i e n t  use  o f  d i e s e l- g e n e r a t e d  power a t  t h e  Golds tone complex. F u r t h e r ,  
t h i s  a v o i d s  t h e  r e h a b i l i t a t i o n  work t h a t  would o t h e r w i s e  be n e c e s s a r y  t o  keep t h e  STDN power p l a n t  sys tems  
o p e r a t i n g .  T h i s  work i n c l u d e s  i n s t a l l a t i o n  of a seven mile 12.5 K V  power l i n e  between t h e  two s i t e s ,  complete  
w i t h  t h e  n e c e s s a r y  s i t e  i n t e r f a c e  equipment and c o n t r o l s .  C r i t i c a l  s p a c e c r a f t  t r a c k i n g  s u p p o r t  r e q u i r e s  t h e  
u s e  o f  d i e s e l- g e n e r a t e d  power, because  t h e  r e l i a b i l i t y  o f  t h e  commercial power a t  t h i s  remote s i t e  i n  t h e  
Mojave Desert is n o t  s u f f i c i e n t  f o r  t h i s  purpose .  The STDN power p l a n t  w i l l  remain o p e r a b l e ,  b u t  u n a t t e n d e d ,  
f o r  p r o v i d i n g  power i n  emergencies  i f  r e q u i r e d .  The e s t i m a t e d  payback f o r  t h i s  p r o j e c t  i s  l e s s  t h a n  two y e a r s .  

1 ,670 ,000  MISCELLANEOUS PROJECTS LESS ThAN $150.000 EACH .................................................. 
T O T A L . . . . . . .  ................................................................................ 27.000.000 

FUTURE CoF ESTIMATED FUNDING R E Q U I R E D  TO COMPLETE THIS PROJECT: 

An e s t i m a t e d  $25,000,000 t o  $30,000,000 p e r  y e a r  w i l l  be r e q u i r e d  f o r  c o n t i n u i n g  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 .  
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CONSTRUCTION OF FACILITIES 

PROJECT TITLE:  Minor C o n s t r u c t i o n  o f  Ne w F a c i l i t i e s  and A d d i t i o n s  t o  F a c i l i t i e s .  Not I n  Exces s  O f  $500.000 ~ 

Per P r o i e c t  

INSTALLATION: Var ious  Loca t  i o n s  

FISCAL Y E A R  1986 ESTIMATES 

I - 

FY 1986 CoF ESTIMATE: $6.000 .OOO 

FY 1985: $5,000,000 I FY 1984: $4,800,000 I 
COGNIZANT INSTALLATIONSLOCAT I O N  OF PROJECT: Var ious  L o c a t i o n s  

C OGNIZANT HEADQUARTERS 0 FFI C E:  Office of Management 

These r e s o u r c e s  w i l l  p r o v i d e  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  s u p p o r t i n g  NASA a c t i v i t i e s .  Each p r o j e c t  i n c l u d e d  i n  t h i s  program is  estimated t o  
c o s t  no t  more t h a n  $500,000 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  o r  a d d i t i o n s  t o  f a c i l i t i e s .  
The FY 1986 r e q u e s t  o f  $6,000,000 w i l l  improve t h e  u s e f u l n e s s  o f  NASA's p h y s i c a l  p l a n t  by changing  t h e  u t i l i z a t i o n  
of  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 .  Inc luded  i n  t h i s  r e q u e s t  a r e  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  t h a t  are e s s e n t i a l  t o  t h e  accomplishment of mi s s ion  o b j e c t i v e s .  

p . p  I AT N :  

The c o n f i g u r a t i o n  o f  NASA Is p h y s i c a l  p l a n t  n e c e s s a r i l y  must respond t o  changes i n  u t i l i z a 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  t e chno logy  or i n  mi s s ion  needs .  Demands are g e n e r a t e d  by r e s e a r c h ,  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  under  "PROJECT 
COST.'' 
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P ROJECT DESCRIPTION: 

I n c l u d e d  i n  t h e  FY 1986 minor c o n s t r u c t i o n  program are t h o s e  f a c i l i t y  p r o j e c t s  f o r  i n s t i t u t i o n a l  or t e c h n i c a l  
f a c i l i t y  needs  which cou ld  be f u l l y  i d e n t i f i e d  a t  t h e  time o f  submiss ion  o f  t h i s  budget  estimate. Items o f  
work t o t a l l i n g  $6,000,000 are i n c l u d e d  i n  t h i s  r e s o u r c e  r e q u e s t  and have been d i s t i l l e d  from a l ist  t o t a l l i n g  
o v e r  $1 1 ,000 ,000 .  P r o j e c t s  were selected on t h e  basis of t h e  r e l a t i v e  urgency  o f  each  item and t h e  expec ted  
r e t u r n  on t h e  i nves tmen t .  During t h e  c o u r s e  of t h e  y e a r ,  rear rangement  o f  p r i o r i t i e s  may r e q u i r e  changes i n  
some o f  t h e  items t o  be accompl i shed .  Such changes  w i l l  be accommodated w i t h i n  t h e  r e s o u r c e s  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  r equ i r emen t s  t h a t  must be met i n  t h i s  time frame t o  s u p p o r t  i n s t i t u t i o n a l  needs  and 
programmatic o b j e c t i v e s .  The f o l l o w i n g  l i s t i n g  summarizes t h e  c o s t  d i s t r i b u t i o n  by c a t e g o r y  o f  work: 

a .  U t i l i t y  Sys tems  ............................................................................ 480,000 

b .  General Purpose B u i l d i n g s  .................................................................. 1,340 ,000  

c .  T e c h n i c a l  B u i l d i n g s / S t r u c t u r e s  ............................................................. 4,180,000 

PROJECT COST ESTIMATE: 

A .  Ames Resea rch  C e n t e r  ( A R C )  .................................................................. 400 .OOO 

........................................... 400,000 1 .  C o n s t r u c t i o n  o f  Add i t i on  t o  C a f e t e r i a . . . . . . . .  

The cafeter ia  a t  Ames Research Cen te r  is t o o  small t o  a d e q u a t e l y  s e r v e  its 1,500 t o  1 ,800  cus tomers  
p e r  day. The overcrowding and i n e f f i c i e n t  o p e r a t i o n  caused by i t s  i n a d e q u a t e  s i z e  and l a y o u t  h a s  c o n t r i b u t e d  
t o  a d v e r s e  employee mora le .  T h i s  p r o j e c t  w i l l  i n c r e a s e  t he  s i z e  of  t h e  cafeter ia  by 5,000 s q u a r e  fee t .  The 
expans ion  w i l l  be i n  t h e  food p r e p a r a t i o n ,  d i n i n g ,  s e r v i n g ,  and s t o r a g e  areas which w i l l  a l s o  be modernized.  
The a d d i t i o n  w i l l  p e rmi t  i n c r e a s e d  q u a l i t y  and e f f i c i e n c y  o f  food s e r v i c e s ,  reduce w a i t i n g  time f o r  s e r v i c e ,  
and will accommodate s e r v i c e  t o  an i n c r e a s e d  number o f  p a t r o n s .  

B. Drvden F l i g h t  Resea rch  F a c i l i t v  (DFRF) ...................................................... 480.000 

1 .  C o n s t r u c t i o n  o f  Add i t i on  f o r  Te lemet ry  P r o c e s s i n g  Bu i ld ing  (4800)  ....................... 480,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  e n v i r o n m e n t a l l y  c o n t r o l l e d  space  n e c e s s a r y  f o r  s t o r i n g  magnet ic  data t a p e s  
and s p a r e  data p r o c e s s i n g  equipment components and f o r  deve lopment ,  i n t e g r a t i o n ,  and t e s t i n g  o f  new data sys t ems  
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f o r  t h e  a e r o n a u t i c a l  t r a c k i n g  r ange .  T h i s  b u i l d i n g  houses  t h e  c o n t r o l  rooms and data p r o c e s s i n g  sys t ems  used 
i n  s u p p o r t  of t h e  a e r o n a u t i c a l  research f l i g h t  t e s t i n g  expe r imen t s  a t  DFRF. Because there  is a lack  o f  s u i t a b l e  
s t o r a g e  space  and data must be r e a d i l y  accessible f o r  p o s t  f l i g h t  mi s s ion  a n a l y s i s  and subsequent  r e f e r e n c e ,  
data t a p e s  c o n t a i n i n g  i n f o r m a t i o n  from f l i g h t  tests a r e  be ing  s t o r e d  i n  t h e  plenum space  under t h e  raised 
computer f l o o r i n g  i n  t h e  data p r o c e s s i n g  areas. S i m i l a r l y ,  e l e c t r o n i c  s p a r e  par ts  are be ing  s t o r e d  i n  t h e  
b u i l d i n g ' s  a i r  h a n d l e r  h o u s i n g s  on t h e  r o o f  t o  p r e s e r v e  them while having  them q u i c k l y  a v a i l a b l e  when needed.  
T h i s  c o n s t r u c t i o n  a d d s  a second f l o o r  f o r  e n g i n e e r i n g  l a b o r a t o r i e s  and a t h i r d  f l o o r  f o r  o p e r a t i o n a l  s u p p o r t  
s t o r a g e  ove r  t h e  one- s to ry  p a r t  o f  t h e  e x i s t i n g  b u i l d i n g .  Each new f l o o r  w i l l  be  2 ,300  s q u a r e  f ee t .  A f r e i g h t  
e l e v a t o r  is t o  be i n c l u d e d  f o r  safe hand l ing  of l a r g e  data p r o c e s s i n g  equipment i n c l u d i n g  c e n t r a l  p r o c e s s i n g  
u n i t s ,  mass s t o r a g e  d e v i c e s ,  e l e c t r o n i c s  racks,  and o t h e r  p e r i p h e r a l  equipment now handled  t h rough  b u i l d i n g  
windows u s i n g  c r a n e s .  A s t a i rwel l  i n c l u d e d  i n  t h i s  a d d i t i o n  w i l l  a l s o  improve t h e  e g r e s s  s a f e t y  of areas i n  
t h e  e x i s t i n g  b u i l d i n g .  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  improve t h e  u t i l i t y  o f  t h i s  b u i l d i n g  f o r  f l i g h t  t e s t i n g  
s u p p o r t .  

................................................................. C .  Fodda r d  SDace F l i g h t  C e n t e r  200.000 

1 .  C o n s t r u c t i o n  o f  an Addi t ion  t o  t h e  In s t rumen t  C o n s t r u c t i o n  and I n s t a l l a t i o n  Lab ( 5 )  ..... 200,000 

The SPARTAN is a low c o s t ,  self  c o n t a i n e d ,  autonomous, s c i e n t i f i c  payload which w i l l  be deployed t o  
conduct  40-hour s c i e n t i f i c  m i s s i o n s ,  and t h e n  be r e t r i e v e d  and r e t u r n e d  f o r  r e fu rb i shmen t  and r e u s e .  E x i s t i n g  
f a c i l i t i e s  i n  Bu i ld ing  5 cannot  hand le  t h e  proposed f i v e  o r  more SPARTAN pay loads  planned f o r  t h e  l a t e  
1980 ' s / e a r l y  1990 ' s  time-frame. T h i s  f a c i l i t y  a d d i t i o n  w i l l  p r o v i d e  t h e  p rope r  environment  f o r  i n t e g r a t i o n  
and r e f u r b i s h m e n t  o f  equipment .  T h i s  p r o j e c t  p r o v i d e s  f o r  t he  c o n s t r u c t i o n  o f  a 2 ,000- square  f o o t  c lass  100,000 
c l e a n  room a d d i t i o n  t o  t h e  n o r t h  west c o r n e r  o f  t h e  In s t rumen t  C o n s t r u c t i o n  and I n s t a l l a t i o n  Labora to ry ,  
B u i l d i n g  5 .  The work w i l l  i n c l u d e  r e q u i r e d  d e m o l i t i o n ,  b u i l d i n g  f o u n d a t i o n s ,  wal l s  t o  match e x i s t i n g  walls, 
i n s t a l l a t i o n  o f  n e c e s s a r y  HVAC equipment ,  e lec t r ica l  d i s t r i b u t i o n  sys tem,  and l i g h t i n g .  

D .  J e t  P roDul s ion  L a b o r a t o  r v  ( J P L )  ............................................................. 450.000 

.................................. 1 .  C o n s t r u c t i o n  o f  Space F l i g h t  Hardware S t o r a g e  F a c i l i t y  450,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 4 ,500- square  f o o t  s t o r a g e  b u i l d i n g  n o r t h  o f  P ionee r  
Road, between B u i l d i n g s  117 and 148. The c o n s t r u c t i o n  w i l l  be a one- s to ry  h i g h  bay s t ee l  frame s t r u c t u r e  on 
a c o n c r e t e  f l o o r  s l a b  w i t h  i n s u l a t e d ,  p r e f i n i s h e d  metal e x t e r i o r  walls and roof.  The b u i l d i n g  w i l l  be equipped 
w i t h  a HVAC sys tem,  humidi ty  c o n t r o l ,  l i g h t i n g  and f i r e  s p r i n k l e r s .  A r e t a i n i n g  wall and grade l e v e l  access 
r c a d  are a l so  i n c l u d e d .  T h i s  f a c i l i t y  w i l l  be used f o r  t h e  o n - s i t e  s t o r a g e  o f  v a l u a b l e  r e s i d u a l  space  f l i g h t  
hzrdware and s e l e c t e d  ground s u p p o r t  equipment f o r  u s e  on f u t u r e  p r o j e c t s .  The s a v i n g  and r e u s e  of  t h i s  
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hardware and equipment r e s u l t s  i n  s i g n i f i c a n t  program c o s t  s a v i n g s .  A s  an example,  r e s i d u a l  hardware from 
Mar ine r ,  Viking and Voyager which is i n  s t o r a g e ,  is c u r r e n t l y  p lanned  f o r  Venus Radar Mapper ( V R M )  u se .  
must now u t i l i z e  h i g h  c o s t  commercial s t o r a g e  f a c i l i t i e s  t o  meet t h i s  need.  

JPL  

E.  Johnso n SDace C e n t e r  (JSC) .................................................................. 495.000 

1 .  C o n s t r u c t i o n  o f  Addi t ion  t o  Mission Con t ro l  Center  ( 3 0 )  ................................. 495 ,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a f o u r - l e v e l  a d d i t i o n  t o  t h e  no r thwes t  c o r n e r  o f  t h e  
Miss ion  Con t ro l  Center  ( 3 0 )  f o r  an  equipment s u p p o r t  area. The a d d i t i o n  w i l l  be app rox ima te ly  3,500 s q u a r e  
fee t  and w i l l  match t h e  e x i s t i n g  a r c h i t e c t u r e  o f  t he  b u i l d i n g .  Work i n c l u d e s  i n s t a l l a t i o n  of p a r t i t i o n s ,  
f l o o r i n g ,  c e i l i n g s ,  e lec t r ica l  power, l i g h t i n g ,  a i r - c o n d i t i o n i n g ,  and f i r e  p r o t e c t i o n  sys t ems .  T h i s  a d d i t i o n  
is  needed t o  p r o v i d e  material and equipment ,  s h i p p i n g ,  r e c e i v i n g ,  p r e p a r a t i o n ,  and r e p a i r  s u p p o r t  area f o r  t h e  
Miss ion  O p e r a t i o n s  Wing (MOW) o f  B u i l d i n g  30.  The f u l l  m i s s ion  u t i l i z a t i o n  o f  t h e  MOW h a s  r e s u l t e d  i n  heavy 
u s e  o f  ha l lways  f o r  material and equipment s t a g i n g .  T h i s  is o p e r a t i o n a l l y  i n e f f i c i e n t  and is deve lop ing  i n t o  
a s a f e t y  haza rd .  

F. Kenne dv SDace Ce n t e r  (KSC) .................................................................. 2.155.000 

........................... 255 , 000 1 .  C o n s t r u c t i o n  o f  Add i t i ons  t o  P a r a c h u t e  Refurbishment  F a c i l i t y  

T h i s  p r o j e c t  p r o v i d e s  a d d i t i o n s  t o  t h e  Pa rachu te  Refurbishment  F a c i l i t y ,  Bldg.  M7-657, f o r  a d d i t i o n a l  
packing  a?d s t o r a g e  area. T h i s  w i l l  e n a b l e  t h e  f a c i l i t y  t o  accommodate t h e  new, l a r g e r  (136- foot  diameter) 
s o l i d  r o c k e t  b o o s t e r  main p a r a c h u t e s  and a l s o  p r o v i d e  g e n e r a l  improvements f o r  o t h e r  major  d e c e l e r a t i o n  subsystem 
components used on t h e  STS. The two b u i l d i n g  a d d i t i o n s  c o n s i s t  o f  a 120- square f o o t  a d d i t i o n  t o  t h e  east wall 
o f  t h e  packing  area t o  p rov ide  room f o r  r e e f i n g  l i n e  i n s t a l l a t i o n  on t h e  large main p a r a c h u t e s ;  and a 3,000- 
s q u a r e  f o o t  a d d i t i o n  w i t h  s p r i n k l e r s  t o  t h e  sou thwes t  c o r n e r  f o r  s t o r a g e ,  i n c l u d i n g  a c o n t r o l l e d  access cage  
f o r  small p a r t s .  An a d d i t i o n a l  1 ,900- square  feet  o f  c o n c r e t e  s l a b  a l o n g  t h e  n o r t h  s i d e  o f  t h e  p r e s e n t  un loading  
area w i l l  be provided  t o  accommodate main p a r a c h u t e  c r a n e  o f f- l o a d i n g  from v e h i c l e s .  

165,000 2. C o n s t r u c t i o n  o f  LC-39 P r e c l e a n  Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............... 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 2 ,500- square  f o o t  prefabricated metal shed a d d i t i o n  

t o  t h e  P r o p e l l a n t  Labora to ry  and High P r e s s u r e  Gas Maintenance F a c i l i t y  a t  LC-39. The p r e c l e a n  area is used 
t o  reclaim f r e o n  and p r o c e s s  s a a p l i n g  equipment f o r  t h e  LC-39 h i g h  p r e s s u r e  gas sys t ems .  A larger  p r e c l e a n i n g  
area is needed t o  accommodate a 30 p e r c e n t  i n c r e a s e  i n  f r e o n  r ecove ry  a c t i v i t y  ove r  t h e  n e x t  two y e a r s .  T h i s  
r e q u i r e s  a d d i t i o n a l  f r e o n  t ankage  and r e l o c a t i o n  o f  t h e  sampling equipment purg ing  area. These a d d i t i o n s  are 
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a l s o  needed t o  accommodate t h e  larger  components t h a t  w i l l  be p r o c e s s e d ,  such  as v a l v e s  measuring 6 fee t  by 
3 f e e t .  The p r o j e c t  c o n s i s t s  o f  e n l a r g i n g  and e n c l o s i n g  t h e  p r e c l e a n  area ,  r e l o c a t i n g  t he  sampling equipment 
and ex t end ing  t h e  e x i s t i n g  overhead h o i s t  i n t o  t h e  new area. 

3. Cons t ruc t  P r o t o t y p e  F a c i l i t y  ............................................................ 425,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 100- foot  by 200- foot  by 16- foot  h i g h  pre- engineered  
metal b u i l d i n g  i n  t h e  KSC i n d u s t r i a l  area t o  p rov ide  f a b r i c a t i o n ,  assembly ,  and t e s t  areas f o r  t e chno logy  
development ,  research and p r o t o t y p e  p r o j e c t  models .  P r e s e n t l y ,  t h i s  work is be ing  accomplished i n  an  e x t e r i o r  
area i n  t h e  rear o f  t h e  O&C B u i l d i n g  d e s i g n a t e d  as t h e  Launch Equipment Test F a c i l i t y  (LETF). N e w  t echno logy ,  
i n c l u d i n g  r o b o t i c s ,  and i n c r e a s e d  work l o a d s  r e q u i r e  some o f  t h e  assembly ,  f a b r i c a t i o n  and t e s t s  t o  be moved 
i n s i d e .  Loca t ion  of t h i s  new b u i l d i n g  must be n e a r  t h e  LETF so t h a t  model f a b r i c a t i o n ,  m o d i f i c a t i o n ,  and 
t e s t i n g  can be accomplished wi th  r eady  a c c e s s  between LETF and e n g i n e e r i n g  p e r s o n n e l .  P r o j e c t  models t o  be 
deve loped  i n c l u d e  t h e  Remote U m b i l i c a l  and s e v e r a l  heat t r a n s f e r  d e v i c e s .  

4.  C o n s t r u c t i o n  o f  Hangar AF North Be r th ing  Wharf.. ........................................ 455,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  an e x t e n s i o n  o f  t h e  Hangar AF b e r t h i n g  wharf a t  Cape Canavera l  A i r  Force 
S t a t i o n  (CCAFS) t o  p e r m i t  mooring o f  bo th  S o l i d  Rocket Motor (SRM) r e t r i e v a l  v e s s e l s  i n  a c o n f i g u r a t i o n  which 
w i l l  a l l o w  para l le l  l o a d i n g  and o f f - l o a d i n g  a c t i v i t i e s .  P r e s e n t l y  o n l y  one v e s s e l  can be loaded  or o f f- loaded  
a t  one time. I n  o r d e r  t o  s u p p o r t  h i g h e r  l aunch  ra tes  it w i l l  be n e c e s s a r y  t o  have s imu l t aneous  access t o  bo th  
v e s s e l s .  The new wharf w i l l  ex tend  n o r t h  app rox ima te ly  90 f e e t  and w i l l  i n c l u d e  an a d j a c e n t  t u r n  around area 
t o  accommodate a 60- foot  l ong  f l a t  bed t r u c k .  A new 14- foot  wide access road  w i l l  be b u i l t  on t h e  n o r t h  s i d e  
o f  t h e  T h r u s t  Vector  Con t ro l  f a c i l i t y  connec t ing  t h e  new wharf e x t e n s i o n  t o  t h e  e x i s t i n g  i n d u s t r i d  bypass  
road .  

5. C o n s t r u c t  Robot ic  Addi t ion  t o  High P r e s s u r e  Wash F a c i l i t y  ............................... 405,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  an app rox ima te ly  3 ,025- square  f o o t  a d d i t i o n  t o  t h e  e x i s t i n g  High P r e s s u r e  
Wash F a c i l i t y  l o c a t e d  west o f  Hangar AF i n  t h e  i n d u s t r i a l  area o f  Cape Canavera l  A i r  Force S t a t i o n .  A government- 
f u r n i s h e d  computer c o n t r o l l e d  r o b o t  w i l l  be i n s t a l l e d  t o  au tomate  t h e  water b l a s t  p r o c e s s  used t o  remove t h e  
Thermal P r o t e c t i o n  System (TPS),  p a i n t  p r imer  and s e a l a n t  from S o l i d  Rocket Boos te r  (SRB) f o r w a r d / a f t  s k i r t  
assemblies. The c o s t  s a v i n g s  r e s u l t i n g  from t h e  u s e  o f  t h e  r o b o t  compared t o  t h e  c u r r e n t  manual removal method 
is e s t i m a t e d  a t  $42,000 p e r  Space T r a n s p o r t a t i o n  System (STS) f l i g h t .  The p r o j e c t  i n c l u d e s  c o n s t r u c t i o n  of a 
water b l a s t  room IIO-feet s q u a r e  and 3 0- f e e t  h i g h ,  c o n t i g u o u s  s u p p o r t  areas i n c l u d i n g  a c o n t r o l  room and 
mechanica l  room hous ing  t h e  h i g h  p r e s s u r e  pumps, 20,000 p s i  water pumping sys tem,  d e i o n i z e d  water sys t em,  and 
a 10- ton j i b  c r a n e  f o r  hand l ing  t h e  SRB s k i r t  assemblies. 
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6 .  C o n s t r u c t i o n  o f  Ordnance S t o r a g e  F a c i l i t y  ............................................... 450 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  an envi ronment .a l ly  c o n t r o l l e d  s t o r a g e  b u i l d i n g  t o  s t o r e  
p a r t i a l l y  b u i l t - u p  s o l i d  u p p e r- s t a g e s ,  such  as Payload Assist Modules (PAM'S) and ordnances  r e q u i r e d  f o r  t h e  
T r a n s f e r  O r b i t  S t a g e  program. P r e s e n t l y ,  t h i s  s t o r a g e  i s  done i n  USAF f a c i l i t i e s .  NASA h a s  been adv i sed  t h a t  
t h e  USAF n e e d s  t h e s e  f a c i l i t i e s  f o r  f u t u r e  A i r  Force  r equ i r emen t s .  I n  a d d i t i o n ,  t h e  p r e s e n t  USAF f a c i l i t i e s  
a re  t o o  small t o  s u p p o r t  an i n c r e a s i n g  mi s s ion  rate .  T h i s  p r o j e c t  w i l l  c o n s t r u c t  a 4 ,550- square  f o o t  b u i l d i n g  
w i t h  two s e r v i c e / s t o r a g e  bays ,  each  be ing  35 fee t  by 64 fee t  and 20 f ee t  i n  h e i g h t .  

G .  Lana l ev  Resea rch  C e n t e r  (LaRC) .............................................................. 490.000 

1 .  C o n s t r u c t i o n  o f  Add i t i on  t o  Sys tems  Engineer ing  Bu i ld ing  ................................ 490 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a one- s to ry  a d d i t i o n  on t h e  n o r t h  s i d e  of Bui ld ing  1209. 
The a d d i t i o n  c o n s i s t i n g  o f  app rox ima te ly  8 ,800  s q u a r e  f e e t  w i l l  p r o v i d e  a d d i t i o n a l  o f f i c e  and l a b o r a t o r y  s p a c e .  
E x t e r i o r  f i n i s h  materials  w i l l  match e x i s t i n g  face b r i c k  and window d e s i g n .  Necessary  h e a t i n g ,  a i r - c o n d i t i o n i n g  , 
and e l ec t r i ca l  r e q u i r e m e n t s  w i l l  be p rov ided .  The e x i s t i n g  o f f i c e  and con fe rence  space  i n  Bu i ld ing  1209 is 
f u l l y  u t i l i z e d  and a d d i t i o n a l  space  is needed t o  a l l e v i a t e  overcrowding .  

H .  L e w i s  Resea rch  Center (LeRC) 480.000 ................................................................ 
1 .  C o n s t r u c t i o n  o f  Add i t i on  t o  Cooling Water D i s t r i b u t i o n  System ........................... 480 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  a d d i t i o n s  t o  t h e  c o o l i n g  tower water d i s t r i b u t i o n  sys t ems  t h a t  w i l l  
t r a n s f e r  t h e  h e a t i n g  l o a d s  o f  t h e  Research  A n a l y s i s  Labora to ry  ( B u i l d i n g  42 ) , Back Leg Cooler  F a c i l i t y  ( Bui ld ing  
391, and t h e  Vertical L i f t  Fan F a c i l i t y  ( B u i l d i n g  135 )  from t h e  10 x 10 Cool ing  Tower No. 5 ( B u i l d i n g  9 3 )  t o  
t h e  P r o p u l s i o n  System Labora to ry  (PSL) Cool ing  Towers ( B u i l d i n g  70 and 126) .  The work i n c l u d e s  t h e  i n s t a l l a t i o n  
o f  1400 l i n e a r  f e e t  o f  24- inch d i ame te r  p i p i n g  and f o u r  ( 4 )  24- inch d i a m e t e r  motor- opera ted  v a l v e s .  The p r e s e n t  
l o a d  on t h e  10 x 10 c o o l i n g  tower water system u t i l i z e s  i ts  f u l l  c a p a b i l i t y  and under  c e r t a i n  ambient  wea ther  
c o n d i t i o n s  exceeds  i t .  T h i s  p r o j e c t  w i l l  t r a n s f e r  some o f  t h e  10 x 10 Cool ing  Tower load  t o  t h e  s p a r e  c a p a c i t y  
of  t h e  PSL c o o l i n g  tower water sys tem.  T h i s  w i l l  a l s o  a l l e v i a t e  t h e  p r e s e n t  o p e r a t i n g  r e s t r i c t i o n s  t h a t  m u s t  
be imposed on t h e  10 x 10 SWT r e s e a r c h  o p e r a t i o n s .  
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I. W a l l o m  F l i a h t  F a c i l i t v  (WFF) ............................................................... 850.000 

1 .  Add i t i on  f o r  A t t i t u d e  Con t ro l  System (ACS) L a b o r a t o r y  ................................... 400, GOO 

T h i s  p r o j e c t  p r o v i d e s  f o r  c o n s t r u c t i o n  o f  7 ,500 s q u a r e  f ee t  o f  b u i l d i n g  area t o  house  t he  ACS L a b o r a t o r y  
and a payload i n t e g r a t i o n  a r e a .  The payload i n t e g r a t i o n  area w i l l  c o n t a i n  a p o s i t i v e  p r e s s u r e  a i r  f i l t r a t i o n  
system and a monora i l  h o i s t  w i t h  an approximate  30- foot  hook h e i g h t .  The a d d i t i o n  w i l l  be c o n s t r u c t e d  u s i n g  
a pre- engineered  metal b u i l d i n g  and w i l l  i n c l u d e  all r e q u i r e d  e l ec t r i ca l ,  H V A C ,  and f i r e  p r o t e c t i o n  sys tems .  
The c o n s t r u c t i o n  o f  t h i s  a d d i t i o n  w i l l  e l i m i n a t e  t h e  need t o  t r a n s p o r t  p a r t i a l l y  i n t e g r a t e d ,  s e n s i t i v e  payload 
packages  and p e r s o n n e l  t o  o t h e r  WFF l o c a t i o n s  t o  comple te  i n t e g r a t i o n .  T r a n s p o r t i n g  t h e s e  del icate  pay loads  
s u b j e c t  them t o  d i r t ,  v i b r a t i o n  and i n c r e a s e s  r i s k  o f  damage. 

2.  C o n s t r u c t i o n  o f  Mobile Equipment Refurbishment  F a c i l i t y  ................................. 450,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 6 ,000- squa re  f o o t  a d d i t i o n  t o  Bu i ld ing  F-10 and an 
approximate  7- f o o t  e x t e n s i o n  t o  Bu i ld ing  F-9. The F-10 a d d i t i o n  w i l l  be a pre- engineered  metal s t r u c t u r e  w i t h  
one wall common t o  a new c u r t a i n  wall t o  be c o n s t r u c t e d  ove r  t h e  e x i s t i n g  Bu i ld ing  F-10 west hangar  doo r .  The 
B u i l d i n g  F-9 e x t e n s i o n  w i l l  be t o  t h i s  same c u r t a i n  wall and w i l l  form a t o t a l  F-g/F-10 i n t e g r a t e d  s t r u c t u r e .  
The new a d d i t i o n  w i l l  i n c l u d e  a l l  r e q u i r e d  h e a t i n g ,  v e n t i l a t i o n ,  and e l ec t r i ca l  s e r v i c e s .  T h i s  work i s  n e c e s s a r y  
t o  p r o v i d e  space  t o  m a i n t a i n  and perform modi f ica . t ions  on t h e  mobi le  equipment t h a t  is r e q u i r e d  t o  s u p p o r t  
remote r ange  l a u n c h  a c t i v i t i e s .  T h i s  mobi le  equipment i n c l u d e s  t h e  t e l e m e t r y ,  r a d a r ,  and i n s t r u m e n t a t i o n  vans ,  
l a u n c h e r s ,  and e l ec t r i ca l  g e n e r a t o r s .  T h i s  main tenance  and m o d i f i c a t i o n  f u n c t i o n  creates a h i g h  d i r t  c o n t e n t  
environment  and is p r i m a r i l y  performed i n  areas o f  F-10 t h a t  are a l s o  used f o r  sounding r o c k e t  f a b r i c a t i o n  and 
assembly  of  d e l i c a t e  s c i e n t i f i c  pay loads .  These o p e r a t i o n s  are incompa tab l e .  The new f a c i l i t y  w i l l  p r o v i d e  
i n c r e a s e d  space  and a bet ter  environment  w i t h i n  F-10 f o r  sounding r o c k e t  f a b r i c a t i o n  and a more s u i t a b l e  area 
f o r  mobi le  equipment main tenance .  

T O T A L . . . . . . . .  ............................................................................... 6.000.000 

FUTURE CoF ESTIMATED FUNDING R E Q U I R E D  TO COMPLETE THIS PROJECT: 

An estimated $5,000,000 t o  $7 ,000 ,  GOO p e r  y e a r  w i l l  be r e q u i r e d  f o r  c o n t i n u i n g  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 .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1986 ESTIMATES 

PROJECT TITLE:  W v  P l a n n  i n n  and Des ign  

FY 1986 CoF ESTIMATE: 12.000.0 00 

FY 1984: $8,600,000 FY 1985: $12,000,000 

The f u n d s  r e q u e s t e d  i n  t h i s  estimate are r e q u i r e d  t o  p r o v i d e  f o r  t h e  f o l l o w i n g  advance p l ann ing  and d e s i g n  
a c t i v i t i e s  re la ted 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 o f  n e c e s s a r y  development and master p l ann ing  f o r  f i e l d  i n s t a l l a t i o n s  and ,  where n o t  
o t h e r w i s e  provided  f o r ,  t h e  p r o v i s i o n  o f  c o n t i n u i n g  e n g i n e e r i n g  s u p p o r t  and specia l  e n g i n e e r i n g  management and 
o t h e r  s e r v i c e s .  

b.  The p r e p a r a t i o n  o f  p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t s ,  c o s t  estimates, and d e s i g n  and c o n s t r u c t i o n  
s c h e d u l e s .  

c .  The p r e p a r a t i o n  o f  f i n a l  c o n s t r u c t i o n  p l a n s ,  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 s c h e d u l e s  
r e q u i r e d  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 o f  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 r equ i r emen t s  encompass t h e  basic pu rposes  o u t l i n e d  above.  The " o t h e r  r equ i r emen t s ,"  while a l s o  i n  
s u p p o r t  o f  I1regular t1 pu rposes ,  cove r  t h o s e  special  needs  re la ted t o  large,  complex p r o j e c t s  or spec i f i c  programs 
c o n s i d e r e d  t o  r e p r e s e n t  h igh  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  r e q u i r e m e n t s  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 large p r o j e c t s  r e q u i r e  more p l ann ing  and l o n g e r  lead time. Much o f  t h i s  p l ann ing  must be completed pr ior  
t o  i n c l u s i o n  o f  t h e  p r o j e c t  i n  a budget  request. 
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1. REGULAR REQUIREMENTS........................................................................ 8.150.000 

A .  Master P l a n n i n q .  ........................................................................ 250.000 

P r o v i d e s  f o r  t h e  u p d a t e  and development o f  e x i s t i n g  mas t e r  p l a n s  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 nc luded  
are f a c i l i t y  s t u d i e s ,  s i t e  i n v e s t i g a t i o n s  and u t i l i t y  s e r v i c e s .  These documents w i l l  be upda ted  where d e v i a t i o n s  
from p r e v i o u s  p l a n s  were n o t  r eco rded .  Also i n c l u d e d  is t h e  u p d a t i n g  of  t h e  f i v e  y e a r  p l a n  as a b a s e l i n e  f o r  
e n g i n e e r i n g  e f f o r t s  f o r  f u t u r e  development .  

The master p l a n s  f o r  t h e  N A S A  f i e l d  c e n t e r s  are g e n e r a l l y  upda ted  a t  f o u r  t o  f i v e  y e a r  i n t e r v a l s ;  t h e  
agency-wide e f f o r t  is ,  t h e r e f o r e ,  r e l a t i v e l y  modest b u t  c o n s t a n t .  The master p l a n s  are i n v a l u a b l e  as a r e f e r e n c e  
document f o r  o r d e r l y  a l l o c a t i o n  o f  real p r o p e r t y  r e s o u r c e s ,  p h y s i c a l  c o r r e l a t i o n ,  and p r o p e r  o r i e n t a t i o n  and 
a r rangement  o f  l a n d  areas and f a c i l i t i e s .  R e p r e s e n t a t i v e  master p l ann ing  c a n d i d a t e s  f o r  FY 1986 are: 

( 1  Ames Research  Center  

An upda t e  of  t h e  f a c i l i t i e s  i n v e n t o r y  base t o  re f lec t  new c o n s t r u c t i o n ,  c u r r e n t  f i v e  y e a r  p l a n n i n g ,  
r e v i s i o n s  t o  u t i l i t y  sys t ems ,  and changes  caused by r e c e n t  r e o r g a n i z a t i o n s .  

( 2 )  Goddard Space F l i g h t  Center  

An upda t e  of t h e  f a c i l i t i e s  i n v e n t o r y  base t o  i n c l u d e  c u r r e n t  u s e  w i t h  emphasis  on changes caused 
by r e c e n t  f a c i l i t y  p l a n n i n g ,  c o n s t r u c t i o n  and m o d i f i c a t i o n s .  

B. Susta i n i n n  E n n i n e e r i n n  S U D D O r t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750.000 

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  e n g i n e e r i n g  s u p p o r t  c o n t i n u e  i n  impor tance  as  ev idenced  
i n  r e c e n t  y e a r s ,  and must be g iven  h i g h  p r i o r i t y  t h roughou t  FY 1986. 
changing  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 and f u e l s ;  t h e  c o n t i n u i n g  impor tance  o f  e n e r g y  c o n s e r v a t i o n  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 main tenance  c o s t s  f o r  t h e  p h y s i c a l  p l a n t .  

These e f f o r t s  are impor t an t  due t o  

CF 11-2 



The fo l l owing  items are i n c l u d e d  i n  t h e  FY 1986 requirements: 

( 1  1 Advisory  Board on t h e  B u i l t  Environment 

Covers  annua l  s u p p o r t  t o  t h e  F e d e r a l  C o n s t r u c t i o n  C o u n c i l ' s  (FCC) o p e r a t i o n s  and p r o v i d e s  f o r  
s p e c i a l  s t u d i e s  t h a t  t he  Counci l  w i l l  perform th roughou t  FY 1986 t o  h e l p  advance t h e  s c i e n c e  and t echno logy  
o f  F e d e r a l  Government b u i l d i n g  and c o n s t r u c t i o n .  The FCC is  s u b o r d i n a t e  t o  t he  Advisory Board f o r  t h e  B u i l t  
Environment ,  N a t i o n a l  Academy o f  S c i e n c e s ,  and i t s  a c t i v i t i e s  are  suppor t ed  by s e v e r a l  F e d e r a l  a g e n c i e s  i n c l u d i n g  
NASA. 

( 2 )  U t i l i t i e s  S e r v i c e s / R a t e s  A n a l y s i s  

P r o v i d e s  r e s o u r c e s  f o r  t h e  s u p p o r t  o f  u t i l i t i e s  procurement  and u t i l i t i e s  c o n t r o l  sy s t ems .  T h i s  
i n c l u d e s ,  b u t  is  n o t  l i m i t e d  t o ,  t e c h n i c a l  a s s i s t a n c e ,  s u r v e i l l a n c e ,  and recommendations w i t h  r e g a r d  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 ,  sy s t ems  o p e r a t i o n s ,  and u t i l i t i e s  c o n t r o l  sy s t ems .  Because o f  t h e  great magnitude 
o f  e n e r g y  c o s t s ,  these s e r v i c e s  are an annua l  r equ i r emen t  and c o n t i n u e  t o  be e s s e n t i a l .  

These r e s o u r c e s  e n a b l e  t h e  Agency t o  i n s u r e  t h a t  f a i r  and r e a s o n a b l e  rates are charged  under  i t s  
major  u t i l i t y  c o n t r a c t s .  E s s e n t i a l  and v a l u a b l e  t e c h n i c a l  a s s i s t a n c e  i s  provided  t o  our  f i e l d  i n s t a l l a t i o n s  
so t h a t  e f f e c t i v e  n e g o t i a t i o n s  can  be conducted  w i t h  u t i l i t y  companies.  S e v e r a l  major  u t i l i t y  c o n t r a c t s  p e r  
y e a r  r e q u i r e  t e c h n i c a l  a s s i s t a n c e  as u t i l i t y  c o n t r a c t s  are renewed th roughou t  t h e  Agency. 

NASA's s i g n i f i c a n t  ongoing inves tmen t  i n  u t i l i t y  c o n t r o l  and management sy s t ems  r e q u i r e s  a h i g h  
l e v e l  o f  t e c h n i c a l  main tenance  and s u p p o r t .  The p rope r  f u n c t i o n  and o p e r a t i o n  o f  t he  equipment are e s s e n t i a l  
i n  o r d e r  t o  real ize  t h e  b e n e f i t s .  These r e s o u r c e s  p r o v i d e  t h e  h igh  t e c h n i c a l  capab i l i t i e s  needed t o  manage 
t h e  system and i n s u r e  p rope r  o p e r a t i o n  and u s e .  

These r e s o u r c e s  w i l l  p r o v i d e  f o r  an  upda t ing  o f  ou r  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  b e t t e r  and more rel iable  u t i l i t y  budget  r e q u i r e m e n t s  can  be e s t a b l i s h e d .  The a c c u r a c y  and 
c r e d i b i l i t y  o f  f o r e c a s t s  impact  t h e  Agency's p l ann ing  f o r  o t h e r  r e s o u r c e s .  

These and o t h e r  similar u t i l i t y  system s e r v i c e s  are provided  f o r  by t he  r e q u e s t e d  r e s o u r c e s  i n  
o r d e r  t o  e n s u r e  t e c h n i c a l  competence and p r o p e r l y  manage t h i s  f u n c t i o n .  
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( 3 )  F a c i l i t y  Ope ra t i on  and Maintenance Ana lys i s  

P r o v i d e s  f o r  con t inued  e n g i n e e r i n g  s u p p o r 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  sy s t ems ,  p r e v e n t i v e  main tenance ,  f a c i l i t i e s  
management and r e p o r t i n g  sys t ems .  Improvements w i l l  a l s o  i n v o l v e  t e c h n i q u e s  t o  i d e n t i f y  where and how i n c r e a s e s  
i n  p r o d u c t i v i t y  are p o s s i b l e .  I nc luded  i n  t h i s  a c t i v i t y  are f i e l d  s u r v e y s  t o  be conducted on a p r i o r i t y  bas is  
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 h e  e f f e c t i v e n e s s  o f  t he  o p e r a t i o n s  and main tenance  management 
sys tems .  

( 4  ) Value Engineer ing  Cost  V a l i d a t i o n s  and Analyses  

ProvYdes f o r  e n g i n e e r i n g  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  d e s i g n  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  for s p e c i f i c  material components and sys t ems  t o  
a d e t a i l e d  independent  r ev i ew  by e n g i n e e r i n g  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 o f  involvement .  Also p r o v i d e s  
s e r v i c e s  n e c e s s a r y  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 s o u r c e s  p l ann ing  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 .  

( 5  ) F a c i l i t i e s  U t i l i z a t i o n  Analyses  

P r o v i d e s  f o r  t h e  a n a l y s e 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 cove r ing :  ( 1 )  o f f i c e  and 
o t h e r  t y p e s  o f  b u i l d i n g  s p a c e ;  ( 2 )  d e s i g n a t e d  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 
t he  u t i l i z a t i o n  o f  t e c h n i c a l  f a c i l i t i e s  which are similar i n  t y p e  o r  c a p a b i l i t y ,  such  as wind t u n n e l s .  Such 
a n a l y s e s  p r o v i d e  for :  ( 1  i n s i g h t s  i n t o  and development of b e t t e r  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 e c h n i q u e s  t o  q u a n t i f y  l e v e l  of  f a c i l i t i e s  u s e ;  a n d ,  ( 3 )  a c t i o n s  t o  improve f a c i l i t i e s  
u t i l i z a t i o n .  Work p r o v i d e s  f o r  r ev i ew  of each i n s t a l l a t i o n ' s  i n v e n t o r y  d a t a  base i n  s u p p o r t  o f  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 h e  r e p o r t e d  d a t a  i n  r e l a t i o n  t o  a s p e c i f i c  problem 
or  need ,  and t o  assist i n  p rov id ing  a c red ib le  founda t ion  f o r  p l a n s  t o  improve t h e  u t i l i z a t i o n  of f a c i l i t i e s .  

( 6  1 Envi ronmenta l  S t u d i e s  

P r o v i d e s  f o r  t h e  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  env i ronmen ta l  problems o r  t h e  q u i c k  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  t he  N A S A  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  abou t  by: 

- New federa l ,  s t a t e  and l o c a l  env i ronmen ta l  r e g u l a t i o n s ,  emi s s ion  s t a n d a r d s  and env i ronmen ta l  
manageaent p l ann ing  programs t h a t  nus t  be c o n s i d e r e d  a t  v a r i o u s  i n s t a l l a t i o n s ;  
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- Changes r e s u l t i n g  from new or  expanded program a c t i v i t i e s ,  new f a c i l i t i e s ,  or major s i t e  
e x p a n s i o n s  a t  NASA i n s t a l l a t i o n s  ; a n d ,  

- Changes t h a t  t a k e  p l a c e  i n  t h e  e x t e r n a l  env i ronmenta l  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  o f  p o t e n t i a l  env i ronmenta l  p rob lems  and q u i c k  r e s o l u t i o n  of  t h e s e  and r e l a t e d  
c o n t r o v e r s i e s  a t  t h e  i n s t a l l a t i o n s  are i m p o r t a n 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  i n f o r m a t i o n  t o  comply w i t h  l e g a l  and r e g u l a t o r y  r e q u i r e m e n t s .  For  example,  NASA w i l l  implement a 
mu1 t i- y e a r  , mul t i- phase  , agency-wide program t h a t  w i l l  be r e s p o n s i v e  t o  t h e  Comprehensive Environmental  
Response,  Compensation and L i a b i l i t y  Act (CERCLA)  and i t s  a p p l i c a t i o n s  t o  f e d e r a l  a g e n c i e s  (E.O. 12088). The 
program w i l l  c o n s i s t  o f  i n i t i a l  a ssessment  s t u d i e s ,  c o n f i r m a t i o n  and r e m e d i a l  a c t i o n  e n g i n e e r i n g  i n v e s t i g a t i o n s ,  
a s  well a s  t h e  e x e c u t i o n  o f  t h e  most e f f i c i e n t  and e f f e c t i v e  remedial a c t i o n s ,  a s  r e q u i r e d .  

C .  P r e l i m i n a r y  E n g i n e e r i n g  R e p o r t s  and R e l a t e d  S p e c i a l  E n g i n e e r i n g  S u p p o r t .  ................ 2,450,000 

( 1  P r e l i m i n a r y  Engineer ing  Repor t s  ( P E R ' S )  ............................................ (1,950,000) 

P r e p a r a t i o n  of  PER I 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  re la ted t o  proposed f a c i l i t y  p r o j e c t s  
i n  t h e  FY 1988 and FY 1989 C o n s t r u c t i o n  o f  F a c i l i t i e s  programs are prov ided  f o r  b y  t h i s  e s t i m a t e .  These r e p o r t s  
a r e  r e q u i r e d  t o  p e r m i t  t h e  e a r l y  and t i m e l y  deve lopnen t  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  
programmatic  and f u n c t i o n a l  n e e d s .  Repor t s  p r o v i d e  b a s i c  d a t a ,  c o s t  estimates and s c h e d u l e s  r e l a t i n g  t o  f u t u r e  
b u d g e t a r y  p r o p o s a l s .  T h i s  r e q u e s t  p r o v i d e s  f o r  PER I s ;  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  e x c e p t  a s  p r o v i d e d  
fo r  i n  o t h e r  r e q u i r e m e n t s  ( p a r a g r a p h  2) for S h u t t l e ,  Space S t a t i o n ,  and Payload i n i t i a t i v e s .  

The e s t i n a t e d  cost  of  PER s u p p o r t  fo r  FY 1988 c o n s t r u c t i o n  p r o j e c t s  is $l,3OO,OOO which w i l l  
p e r m i t  u p d a t i n g  o f  PERs f o r  $30-35 m i l l i o n  i n  c o n s t r u c t i o n ,  and t h e  d e v e l o p n e n t  o f  new PERs f o r  an a d d i t i o n a l  
$40-50 m i l l i o n  i n  p r o j e c t s .  

An a d d i t i o n a l  $650,000 has been i n c l u d e d  i n  t h i s  l i n e  for  t h e  comple t ion  of  new PER'S for  
a p p r o x i m a t e l y  $30-35 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 i g h  p r i o r i t y  c a n d i d a t e s  for  i n c l u s i o n  i n  
t h e  FY 1989 C o n s t r u c t i o n  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  w i t h  FY 1989 w i l l  be c o n f i n e d  t o  t h e  
h i g h e s t  p r i o r i t y  c a n d i d a t e s  . 

(2) R e l a t e d  S p e c i a l  Engineer ing  SUpport.......... ..................................... (500,000> 

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 i n c l u d e d  i n  t h e  
s u b s e q u e n t  C o n s t r u c t i o n  o f  F a c i l i t i e s  programs a r e  p rov ided  f o r  b y  t h i s  e s t i m a t e .  Such s t u d i e s  i n v o l v e  
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documenta t ion  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 ,  s u r v e y / s t u d y  o f  p r e s e n t  c o n d i t i o n  o f  such  i t e m s  as 
r o o f i n g  and c o o l i n g  t o w e r s ,  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 s u p p o r t  o f  env i ronmen ta l  
impact  a s s e s s n e n t s  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 o f  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  p r o v i d e  b a s i c  d a t a ,  c o s t  estimates and 
s c h e d u l e s  f o r  r e l a t e d  f u t u r e  budge t a ry  p r o p o s a l s .  

D .  F i n a l  D e s i a n . . . . . . . . . . . .  ................................................................ 4.700.000 

The amount r e q u e s t e d  w i l l  p r o v i d e  f o r  t h e  p r e p a r a t i o n  o f  d e s i g n s ,  p l a n s ,  d rawings ,  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  accomplishment o f  p r o j e c t s  o t h e r  t h a n  Space S h u t t l e ,  S p a c e l a b ,  and Pay loads  and t h e  Space 
S t a t i o n .  Amounts r e q u i r e d  f o r  t h o s e  e f f o r t s  are i n c l u d e d  under  o t h e r  r equ i r emen t s  ( p a r a g r a p h  2 ) .  P r o j e c t s  
i nvo lved  are planned f o r  i n c l u s i o n  i n  t h e  FY 1987 and FY 1988 programs.  
on l i n e  e a r l i e r  a t  a lower c o s t .  

The g o a l  i s  t o  o b t a i n  b e t t e r  f a c i l i t i e s  

The r e q u e s t  w i l l  p r o v i d e  f o r  f i n a l  d e s i g n  work a s s o c i a t e d  w i t h  c o n s t r u c t i o n  proposed f o r  t h e  FY 1987 
Program, e s t i m a t e d  t o  c o s t  $60 t o  $65 m i l l i o n ,  and f o r  $10 t o  $15 m i l l i o n  o f  h i g h  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 1988 program. The amount i n c l u d e d  f o r  FY 1987 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 r emen t s  o f  t h i s  
n a t u r e  which have accumulated from p r i o r  y e a r s '  f i n a l  d e s i g n  a c t i v i t i e s  is  $3,800,000. For FY 1988, $900,000 
i s  i n c l u d e d  and t h e  s u p p o r t i n g  r a t i o n a l e  is much t h e  same as t h a t  set o u t  i n  t h e  PER estimate. 

2 .  OTHER REQUIREMENTS..... ..................................................................... 3 ,  850 .OOO 

Othe r  f a c i l i t i e s  p l ann ing  and d e s i g n  r equ i r emen t s  p r i m a r i l y  a s s o c i a t e d  wi th  s p e c i f i c  space  programs 
c h a r a c t e r i z e d  by large s i z e ,  l ong  p l ann ing  c y c l e ,  and/or  complexi ty  o f  scope  are i n c l u d e d  i n  t h i s  p a r t i c u l a r  
r e q u e s t .  These programs r e q u i r e  a l e v e l  of  p l ann ing  e f f o r t  and l e n g t h  o f  d e s i g n  t ime  beyond t h e  more r o u t i n e  
f a c i l i t y  p r o j e c t s .  These r equ i r emen t s  must be provided  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 l ann ing  
and d e s i g n  needs .  

T o t a l .  12,000,000 .................................................................................... 
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