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GENERAL STATEMENT 

Th i s  a p p r o p r i a t i o n  p rov ides  f o r  c o n t r a c t u a l  services f o r  t h e  d e s i g n ,  major r e h a b i l i t a t i o n ,  and mod i f i ca t ion  
o f  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 ;  minor c o n s t r u c t i o n ;  t h e  purchase o f  r e l a t e d  equipment and 
advance d e s i g n  r e l a t e d  t o  f a c i l i t i e s  planned f o r  f u t u r e  a u t h o r i z a t i o n .  

The funds r eques t ed  f o r  1978 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 '  endeavors i n  meeting t h e  f a c i l i -  
t i e s  r equ i r emen t s  f o r  t h e  space  s h u t t l e  program; 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  o f  l a r g e  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 ;  and c o n s t r u c t 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  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  o f  t h e  NASA p h y s i c a l  p l a n t ;  and f a c i l i t y  planning and des ign  a c t i v i t i e s .  

The p r o j e c t s  and amounts r e f l e c t e d  i n  t h e  budget  estimate a r e  t i m e  s e n s i t i v e  i n  o r d e r  t o  m e e t  t h e  s p e c i f i c  
m i l e s t o n e s  e s t a b l i s h e d  f o r  t h e  f i r s t  h o r i z o n t a l  and manned o r b i t a l  f l i g h t s .  I n  a d d i t i o n  t o  space s h u t t l e  
f a c i l i t i e s  p r o j e c t s ,  t h e  estimates i n c l u d e  funds f o r  f a c i l i t y  m o d i f i c a t i o n s  t o  p rov ide  f o r  p rocess ing  s p a c e  
s h u t t l e  and space lab  payloads.  

The program f o r  FY 1978 a l s o  i n c l u d e s  t h e  second increment o f  funding f o r  two l a r g e  a e r o n a u t i c a l  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  a N a t i o n a l  Transonic  F a c i l i t y  a t  t h e  Langley Research Center  and mod i f i ca t ion  o f  t h e  40- by 
80-Foot Subsonic Wind Tunnel a t  t h e  Ames Research Center .  Requirements f o r  t h e s e  and o t h e r  a e r o n a u t i c a l  re- 
sea rch  and technology f a c i l i t i e s  are o u t l i n e d  i n  d e t a i l  i n  t h e  enc losed  j u s t i f i c a t i o n s .  

Other p r o j e c t s  i nc luded  i n  t h e  FY 1978 program are i n  suppor t  of s c i e n t i f i c  i n v e s t i g a t i o n s  i n  space ,  space  
a p p l i c a t i o n s ,  space r e s e a r c h  and technology,  and suppor t ing  a c t i v i t i e s .  

The R e h a b i l i t a t i o n  and M o d i f i c a t i o n  of F a c i l i t i e s  program 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 enhancing 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 t o  ensu re  cont inued s a f e ,  economical 
and e f f i c i e n t  u s e  o f  t h e  NASA p h y s i c a l  p l a n t .  The Minor Cons t ruc t ion  program p rov ides  t h e  means t o  accomplish 
smailer f a c i l i t y  p r o j e c t s  which f o r  t h e  most p a r t  a r e  t o  accommodate t e c h n i c a l  requirements  stemming from 
r e s e a r c h ,  development, t e s t  and s i m i l a r  a c t i v i t i e s .  

Funds r eques t ed  f o r  F a c i l i t y '  Planning and Design cover  advance p l ann ing  and des ign  requirements  f o r  po ten -  
t i a l  f u t u r e  p r o j e c t s ,  master 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 ,  and e n g i n e e r i n g  r e p o r t s  and s t u d i e s .  

The r e q u e s t  f o r  FY 1978 i s  $161,800,000, a n  i n c r e a s e  o f  $43,710,000 o v e r  t h e  amount a p p r o p r i a t e d  f o r  FY 1977. 
Outlays a r e  e s t ima ted  t o  b e  $132,500,000 i n  FY 1978, an i n c r e a s e  o f  $7,400,000 over  t h e  estimate f o r  FY 1977. 

SUM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

CONSTHUCTION OF F.\CILITIKB 

For construction, rehtibiliticticin iirid iiiodifictition tJf fiiciliticn, 
ininor construction of new facilities and ndditiiins to  vxisting fiiril- 
itic.3, iind for fiirility pliinning iind drsigii not othtmviw providt*d, for 
tlic National Aeronautics and Splice Adniinistrut ~ i n ,  iind for  the  
.ticqriiaition or condcninrition of renl propwtv, us Hutliiirized by Iitw, 
[$I Is,Ono,Oool $l/j1,6'/~0,//00, t u  renluin tiviii1al)le for obliKiition 
i i i i t i l  Soptmnt)er 30, [l97!l] 1!/80: f'rovitlrd, Thnt ,  not withsttinding 
the linritntion o n  the uviiiltiliility of funds iippropriated 1indi.r thin 
heiid by thia appropriiition H C ~ ,  wli(m iiny cictivity has Iwtn initiated 
by the incurrence of ihligiitions thrrt'for, the nniount iivailtible fur 
hii('1i tictivity shall ri.niiiin av:iilal)li* w i t  i l  (xpcmded, cxrrpt  thut  thi3 
pr~~visi i in  sh;ill not : I ~ ~ J I V  to the  i i i i i~unts  tippriipriiited pursuitnt to 
tlir :iuthorimtion for rchtitiilitirtion and nrcidificirtion (it  fiicilitiw, 
nrinor cciirhtrricticiii of ncw fttcilitien and  udditionrr to vxiating fucil- 
iticr;, :ind f;icility pltinnin nnd dwign. (46 (I.P.C. 2461, el. sei/.; 
Jhp(ir l i i ic , i i i  oj f ~ : > i i s i i i < j  a i i f  1 . r t ) U I I  I~ tv~lopnir i~ l -I i idr .pc  i idc i i t  ilycu- 
cirs Appviiprialiuil  r l c l ,  1.977; udditioirul authorizing lryislal ion lo be 
p r o p i w d . )  

SUM 2 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONBTRVCTIOS OF F.KILITIES 

P r q r a m  and F i n i n c l n g  (in thousands 01 dollars) 

Budget Plan 
(amounts lor construction 01 lacii i l ier actvunt programed) Costs and Obligations 

1976 zctust TQ actual 1977 e s t m a t i  1978 estimate 1976 actual TQ actual 1977 estimate 1978 estimate 

I d o n l i l d l o n  Code: 
80410741-999 

. .  ...... , .......... 
Direct program: 

1. Space flight .............................................. 
2. Scientific investigations i n  space ........................... 
3. Space applicattms ...................................... 

5. Aeronautical research and tec nolom ....................... 
1. Space researct. and technologK ............................. 

41# 220 
............ 
.......... 

........... 

............ 
30 595 
8.120 

65,740 
6,410 
3:lW 

48.150 
3 8 . 4 6  

65,273 12,444 
9.183 1. 800 

56,100 5 2 , W  
5, 800 6.900 

100 1 , 4 w  
400 400 

26.900 32. 000 
3 7 , m  4g3 500 

126.800 142,700 
____ ___. 

200 ............. _______ 

-21 ............ 
251 56 

8,413 1.148 
35.442 9.862 

. . . .  
r:o 

34,9'0 
13.645 

............ 
4,635 

30.215 
....... 
10.750 ............ ....................... 7. Supporting activities TI - -__ 

119. 147 25,310 

2.918 282 -- 
Total direct program edsts, fpnded ........................ 

7. Support ing activities (reimbursable program costs ).. ........... 
Reimbursable program: 

82,130 

3, OOO 
10,750 118,090 

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

118.090 

118,090 

.......... 

161 ado 
............ ___ 

161, Bw 

161,800 

............ 
Total rogram cosis. funded.. ......................... 

Change in  &ed resources (undelivered order$) ................. 
10,150 122,065 25.552 

-24,153 -4,072 
127,wO 142.100 
18,600 18.100 

85 130 

85,130 

-3, OoO 

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

10,750 
~ _ _ _  

97,312 21,520 

-3,OoO ............ 

-116,430 -104,493 
-4cQ -155 

______ 
145,600 161,400 10.00 Total ..................................................... 

11.00 Dffsetting collections f rom: Federal funds. ....................... 
21.00 Unobligated balance available, start 01 period: For completion of prlor 

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

21.W Unobligatad balance available, end of period: For completion of prior 

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

25.00 Unobllgated balance lapsing .................................... 

40.00 Budget  a u t h o r t t y  (cppropr i r t lon)  .......................... 

F i n m c l n g :  

p t r iod budget plans: 

period budget plans: 

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

-93,386 -65,990 
-114 ............. 

104493 155 93,386 114 

........ 378 

65,990 66.30 
......................... 
......................... _ _ _ ~  

118,090 161,800 

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

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

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

1111,090 

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

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

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

82,130 

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

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

............ 
161,800 

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

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

10,750 

.... ~ _ _ _  
82,130 10,150 

Relation of ohlizationi tn outI.ws: 
21,520 145,600 161,400 
82,003 71.738 98,238 

-77,738 -98,23a -121,138 

......... L . ~  .... 
71.00 Obligations incurred,  net^. ....................................................................................... 
72.00 Obligated balance, start of period ........................................................................................ 
74.00 Obligated balance, end of perivd ............................................ ............................ 

94,312 

-82,003 

120,917 

1911 
08l. 

118,090 
28.590 
56.100 

145,600 

loa, 608 

--_ 
._ __ 

90.00 Outlays ........................................................................................................ 
- 

1976 TQ 
ut. a c t .  Note -Reconciliation of budnet Dlan to oblirations: 

1978 
oat. 

151,800 
H), ux) 
40. OM) 

161,400 
- -_ 
__ 

Total budget  plan^ ................. ~.: ............................ 85 130 10,750 
Deduct portion 01 budget plan to  be obli ated i n  subsequent periods 56: 759 9,317 
Add obligations of prior period budget pfans ..................... ::I 68,941 20. 087 __ -__ 

Total obligabons. ......................................... 97,312 21,520 
__ __ 

SUM 3 



NATIONAL AERONAUTICS APVD SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES  

FISCAL YEAK 1978 ESTIMATES 

SUMMARY OF THE BUDGET PLAN BY LOCATION 

Locat ion  

Ames Research Center  ........................ 
Hugh L . Dryden F l i g h t  Research Center  ....... 
Goddard Space F l i g h t  Center  ................. 
J e t  Propuls ion  Labora tory  ................... 
Lyndon B . Johnson Space Center  .............. 
John F . Kennedy Space Center  ................ 

Nat iona l  Space Technology Labora to r i e s  ...... 
Large Aeronau t i ca l  F a c i l i t i e s  ............... 
Space S h u t t l e  F a c i l i t i e s  .................... 
Space S h u t t l e  Payload F a c i l i t i e s  ............ 

Langley Research Center  ..................... 
Lewis Research Center  ....................... 

Various Loca t 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  Planning and Design ................ 

T o t a l  P lan  ................................ 

FY 1976 

2.695. 000 
... 
... 
... 
... 
... 

1 ,940 ,  000 
... 
... 
... 
... 

47,220,  000 

5,000,  000 

... 
16 ,000 ,  000 

9,275,  000 

82.130,OOO 

T r a n s i t i o n  
Quar t e r  FY 1977 

( I n  Do l l a r s )  

... 4.490. 000 

... 750. 000 

... 2 ,200 ,  000 

... 2,805, 000 

... 6,185,  000 

... 2,170,  000 

... ... 

... ... 

... 

... 

... 

... 

... 
7.000. 000 
1.250. 000 
2.500. 000 

... 
31.000. 000 

30.695. 000 
4.340. 000 

17.875. 000 
2.925. 000 

12.655. 000 

... 

10.750 . 000 118.090 . 000 

FY 1978 

... 
420,  000 

2.830. 000 
2.540. 000 
2 0 0 0  .130. 
1.770. 000 

860. 000 
620. 000 

1.750. 000 
65.740. 000 

6.410. 000 
18.900. 000 

5.950. 000 
11 .780. 000 

3.100. 000 

37.000. 000 

161.800 . 000 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CUNSTRUCTION OF FACILITIES 

FISCAL Y U R  1978 ESTIMATES 

T r a n s i t i o n  
Fy 1976 Quar t e r  FY 1977 

( I n  D o l l a r s )  

SLJMMARY OF THE BUDGET PL’ BY COGNIZANT OFFICE 

34 ,625 ,000  O f f i c e  of Space F l i g h t  ............................. 47 ,220 ,000  - - -  
2,970,000 O f f i c e  of Space Sc ience  - - -  - - -  

O f f i c e  o f  App l i ca t ions  - - -  - - -  - - -  
O f f i c e  of Aeronaut ics  and Space Technology ......... 4 ,635 ,000  - - -  36,850,000 
O f f i c e  of Tracking  and Data A c q u i s i t i o n  ............ - - -  - - -  750 ,000  
O f f i c e  of Center  Opera t ions  ........................ - - -  - - -  9 ,440 ,000  
NASA Comptrol ler  ................................... 30,275,000 10,750,000 33,455,000 

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

T o t a l  P l an  ....................................... 82.130.000 10.750.000 118.090.000 

FY 1978 

72 ,150 ,000  

3,100,000 
37,980,000 

1 ,750 ,000  

36,630,000 

- - -  

10,190,000 

161.800,OOO 

SUMMARY OF THE BUDGET PLAN BY SUBFUNCTION 

Code 
No. T i t l e  

.................................. 30,695,000 65 ,740 ,000  253 Space F l i g h t  47 ,220 ,000  - - -  
254 Space Sc ience ,  A p p l i c a t i o n s  and Technology .... - - -  - - -  8 ,800 ,000  9 ,510 ,000  
255 Suppor t ing  Space A c t i v i t i e s  ................... 30,275,000 i 0 , 7 5 0 , 0 0 0  43,645,000 48,150,000 

and Technology .............................. 77 ,495 ,000  10,750,000 83 ,140 ,000  123,&00,000 
405 A i r  T r a n s p o r t a t i o n  4 ,635 ,000  - - -  

( 2 5 0 )  S u b t o t a l ,  General  Sc ience ,  Space 

............................ 34,950,000 38,400,000 

Tota l  ....................................... 82.130.000 10 ,750 ,000  118.090.000 161.800.000 

SLrM 5 



A ST 
A ST 

Cn t r  Ops 
A ST 

Cn t r  Ops 
TDA 

OA 

Cn t r  Ops 

FISCAL YEAR 1978 ESTIMATES 

BUDGET PLAN BY LOCATION AND PROJECT 

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

A m e s  Research Center  

T r a n s i t i o n  Page 
FY 1976 Quar t e r  FY 1977 FY 1978 No. 

( I n  Thousands o f  D o l l a r s )  

254 Modi f i ca t ion  f o r  high en tha lpy  e n t r y  f a c i l i t y . .  ... --- --- , 1 , 2 2 0  --- 

advanced a i r c r a f t .  --- --- 1 , 7 3 0  --- 
255 Cons t ruc t ion  of supply suppor t  f a c i l i t y  ........... ---  --- 1 , 540 --- 
4 0 5  Modi f i ca t ion  o f  f l i g h t  s i m u l a t o r  f o r  

.............................. 
4 0 5  Modi f i ca t ion  of 11 by 11- foo t  t r a n s o n i c  

--- --- --- wind t u n n e l  ..................................... 2 ,695  

Hugh L. Dryden F l i g h t  Research Center  

--- 420  CF 1-1 --- --- 4 0 5  Cons t ruc t ion  of c e n t r a l  h y d r a u l i c  system .......... 
c o n t r o l  f a c i l i t y  ................................ 

255 Cons t ruc t ion  o f  a d d i t i o n  t o  f l i g h t  --- 7 50 --- --- 

Goddard Space F l i g h t  Center  

254 Cons t ruc t ion  o f  a d d i t i o n a l  t e c h n i c a l  
3,190 CF 2 - i  p rocess ing  f a c i l i t i e s  --- --- --- . . . . . . . . . . . . . . . . . . . . . . . . . . .  

J e t  P ropu l s ion  -Laboratory 

255 M o d i f i c a t i o n s  t o  v a r i o u s  b u i l d i n g s  f o r  
--- 2 ,830  CF 3-1 se i smic  p r o t e c t i o n  --- --- .............................. 
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SF 

Cn t r  Ops 
A ST 
A ST 

Cn t r  Ops 
Cnt r  Ops 

A ST 

Cn t r  Ops 
A ST 

A ST 

255 

2 54 

255 
2 54  

255 
405  
405  

255 
255 

405 

255 
2 54  

405  

T r a n s i t i o n  Page 
I n s t a l l a t i o n  and P r o j e c t  FY 1976 Quar t e r  FY 1977 FY 1978 No. 

( In  Thousands o f  D o l l a r s )  

Lyndon B.  Johnson Space Center  - - - -- 2,200 2 ,540  --- 

Modif ica t ion  of  c h i l l e r s  i n  c e n t r a l  h e a t i n g  

Cons t ruc t ion  of  a d d i t i o n  t o  l u n a r  
2,540 CF 4-1 and coo l ing  p l a n t  - - -  --- --- 

sample c u r a t o r i a l  f a c i l i t y  ...................... --- --- 2,200 --- 

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

--- --- 2 ,805  2,130 John F. Kennedy Space Cen te r  - - 

Cons t ruc t ion  of  a i r l o c k  t o  s p i n  tes t  f a c i l i t y . .  ... Modi f i ca t ions  f o r  u t i l i t y  c o n t r o l  system .......... --- --I 2 ,445  2 ,130  CF 5-1 
--- --- 360 - -- 

Langley Research Center  1 ,940  --- 6 ,185  1 ,770  - 
--- 790 CF 6-1  

980 CF 6-6 
--- --- R e h a b i l i t a t i o n  of  main h e a t i n g  p l a n t . .  ............ 

R e h a b i l i t a t i o n  of u n i t a r y  p l a n  wind tunne l . .  ...... --- --- --- 
Cons t ruc t ion  o f  a d d i t i o n  f o r  a e r o e l a s t i c  

Cons t ruc t ion  of  d a t a  r e d u c t i o n  c e n t e r  annex..  ..... 
Cons t ruc t ion  o f  r e f u s e - f i r e d  steam 

Addi t ion  f o r  composi te  model and 

--- --- 730 
--- --- 2 ,970  --- 

--- --- 2 ,485  --- 

model l a b o r a t o r y  --- 

gene ra t ing  f a c i l i t y  ............................. 
m e t a l  f i n i s h i n g  shops ........................... 1,940 

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

---  --- --- 

860 - 2,170 - --- --- i e w i s  Research Center - 

860 CF 7 - 1  .... --- --- Modi f i ca t ion  o f  c e n t r a l  c h i l l e d  w a t e r  system..  --- 
Modif ica t ion  of r e f r i g e r a t i o n  system, 

R e h a b i l i t a t i o n  o f  combustion a i r  d ry ing  
e l e c t r i c  p ropu l s ion  l a b o r a t o r y  .................. --- --- 680 --- 

system, engine  r e s e a r c h  b u i l d i n g .  ............... --- - -- 1,490 --- 



Cnt r  Ops 255 

A ST 40 5 

A ST 40 5 

TDA 255 

SF 253 
SF 253 

SF 253 
SF 2 53 

SF 2 53 

SF 2 53 

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

N a t i o n a l  Space Technology L a b o r a t o r i e s  

T r a n s i t i o n  Page 
FY 1976 Quar t e r  FY 1977 FY 1978 

( I n  Thousands o f  D o l l a r s )  

M o d i f i c a t i o n s  f o r  u t i l i t y  c o n t r o l  system .......... --- --- --- 620 CF 8-1 

Large A e r o n a u t i c a l  F a c i l i t i e s  as Follows : - --- - -  --- 31,000 37,000 

C o n s t r u c t i o n  o f  n a t i o n a l  t r a n s o n i c  

M o d i f i c a t i o n  o f  40- by 80 - foo t  subson ic  
f a c i l i t y  (LaRC) ................................. --- --- 25,000 23,500 CF 9-3 

6,000 13,500 CF 9-17 wind t u n n e l  (ARC) ............................... --- --- 

Various Locat ions 

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  64-meter 
an tenna  components... . .  ......................... --- --- --- 1,750 CF 10-1 

Space S h u t t l e  F a c i l i t i e s  a t  Various 
Loca t ions  as Follows : 47,220 - --- 30,695 65,740 

M o d i f i c a t i o n s  t o  launch complex 39 (KSC) .......... 13,110 --- 12,855 40,700 CF 11-4 
M o d i f i c a t i o n s  f o r  s o l i d  r o c k e t  b o o s t e r  

.................... 8,700 1,730 CF 11-15 
2,090 CF 1 1 - 2 1  

p r o c e s s i n g  f a c i l i t i e s  (KSC). 5,240 --- 
--- --- --- R e h a b i l i t a t i o n  o f  ba rge  channe l s  (KSC) ............ 

X o d i f i c a t i o n s  f o r  crew t r a i n i n g  

Modi f i ca t ion  o f  manufactur ing and f i n a l  
860 CF 11-26  --- --- f a c i l i t i e s  (JSC) ................................ 830 

assembly f a c i l i t i e s  f o r  e x t e r n a l  
t a n k s ,  (MAF) .................................... --- --- 1,930 18,610 CF 11-33 

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  s h u t t l e  
f a c i l i t i e s ,  a t  v a r i o u s  locat ions. . . . . . . . . . . . .  ... --- - - -  1,760 1,750 CF 11-43 

SUM 8 
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255 

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

FY 1976 Quar t e r  FY 1977 FY 1978 & 
( I n  thousands o f  D o l l a r s )  

Cons t ruc t ion  o f  o r b i t e r  p r o c e s s i n g  

Cons t ruc t ion  o f  s h u t t l e l c a r r i e i -  a i r c r a f t  
--- 3,750 --- 

and KSC). ....................................... 3,890 --- 1,700 --- 
r e fu rb i shmen t  f a c i l i t i e s  (KSC) .................. 6,940 --- --- --- 

f a c i l i t i e s  (KSC) ................................ 1,960 -- - --- --- 

C a l i f . ) . .  ....................................... 1,680 --- --- --- 
t es t  f a c i l i t y  (JSC)....... ...................... 2,410 --- --- --- 

f a c i l i t i e s  ( l o c a t i o n  t o  b e  d e s i g n a t e d ) .  ......... 3,000 --- --- --- 

,----\ i a c i i i t y  (KSL).................................. 8,160 

mating f a c i l i t i e s  (FRC, Palmdale,  C a l i f .  , 

Modi f i ca t ions  f o r  h y p e r g o l i c  checkout and 

Modi f i ca t ions  f o r  l aunch  equipment t e s t  

Cons t ruc t ion  o f  o r b i t e r  approach and l and ing  
t es t  f a c i l i t i e s  (FRC, C a l i f .  and Palmdale, 

Modi f i ca t ion  o f  t h e  v i b r a t i o n  and a c o u s t i c  

Modi f i ca t ions  f o r  s o l i d  r o c k e t  b o o s t e r  
component manufactur ing and assembly 

Space S h u t t l e  Payload F a c i l i t i e s  a t  
Various Locat ions a s  Fol lows:  4 , 340 6,410 

Modi f i ca t ions  and a d d i t i o n  f o r  s h u t t l e  payload 

Modi f i ca t ions  t o  o p e r a t i o n s  and checkout 

Modi f i ca t ions  and a d d i t i o n  f o r  s h u t t l e  

6,410 CF 1 2 - 1  --- --- - - -  v e r t i c a l  p rocess ing  (KSC) ....................... 
-- - --- 3,570 --- b u i l d i n g  f o r  space lab  (KSC) ..................... 

payload development (GSFC) -- - - - -  770 --- ...................... 
Rehab il i t a  t ion  a lid Nodi 1 ica  t ion  o C 

F a c i l i t i e s  a t  Var ious  L o c a t i o n s ,  Not 
17,875 18,900 CF 13-1 i n  Excess o f  $500,000 P e r  P r o j e c t  ............... 16,000 7 , 000 

SUM 9 



0 '3 
u - Cn I n s t a l l a t i o n  and Pro j e c t  

Page 
FY 1976 Quar t e r  FY 1977 FY 1978 No. 

T r a n s i t i o n  

( I n  Thousands o f  D o l l a r s )  

c O F T  255 yii"z. C"nIt-77cti"n "f F~~~lit-~s 2nd 
A d d i 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  a t  Various 
Loca t ions ,  Not i n  Excess o f  $250,000 P e r  
P r o j e c t  ......................................... 5,000 1,250 2,925;? 5,950 C F  14-1 

COMPT 255 F a c i l i t y  Planning and Design ...................... 9,275 2,500 12,655 11,780 CF 15-1 

TOTAL PIAN ................................... 82.130 10.750 118,090 161.800 

7p I n  FY 1977 t h e  Minor C o n s t r u c t i o n  Program t o t a l e d  $5,125,000. Within t h e  amount a u t h o r i z e d  by PL 94-307 
and subsequen t ly  pe rmi t t ed  by Appropr i a t ion  Conference Report  No. 94-1362, da t ed  J u l y  22 ,  1976, $2,200,000 
of t h e  $5,125,000 was r e d i r e c t e d  t o  t h e  Lunar Sample C u r a t o r i a l  F a c i l i t y  a t  t h e  Johnson Space Center.  
P r i o r i t y  minor c o n s t r u c t i o n  work r e s u l t i n g  from t h i s  r e d i r e c t i o n  has  been inco rpora t ed  i n  t h e  FY 1978 
r e q u e s t .  

SLJM 10 



L O C A T I O N  O F  N A S A  MAJOR A N D  C O M P O N E N T  I N S T A L l A T l O N S  

LEWIS RESEARCH CENTER (LeRC) 

/ 
Plum Brook AMES RESEARCH 

CENTER (ARC) Operations Di v i  s i  on 
Western Test I (PBOD/LeRC) 

GODDARD SPACE 
FLIGHT CENTER (GSFC) 

WALLOPS FLIGHT CENTER 

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

NASA RES I DENT 
PROCUREMENT OFFICE- 

N F C )  

RESEARCH CENTER (LaRC) 

DRYDEN FLIGHT 
RESEARCH CENTER (DFRC) SPACE CENTER (KSC) 

MARSHALL SPACE 

WHITE SANDS SLIDELL 
TEST FACILITY 
(WS T F/J S C 

COMPUTER 
COMPLEX 
(S CC/M s FC) 

I 
MlCHOUD 
ASSEMBLY 

\ FLIGHT CENTER (MSFC) 

\ NATIONAL SPACE TECHNOLOGY 

LABORATORIES (NSTL) 

SUM 11 



F L l P h L  R e s e a r c h  L c i i l e r  . . .  . . ~  10,401 
FRC Edwards  A F B .  C A  . . . .  10,401 1 .286 
var1oua L O C ( I I i O " 8  l d l  . . . .  ... 

1 3 . 6 ~ '  6 1 , 4 3 7  2 , 1 4 1  . 7  D h 1  

l3 .h t i '  51.n27 2 . 5 4 1  : L  oii- 
... 3,610 ~ . .  1.610 

~ ~~~ 

Goddard Space F l i g h t  V e i ~ e r  1 6 5 1  u -  13" 
CSir . C r c e n h c l r .  M . . . . . . . .  I .  i o ?  Y O . l B h  

1 5 1  16 .121 TreckinK Sfaflana fYcivorkal . 
... 1 v.r1ou* Locatlona 1.3) 20 ,183 

J e t  P r o p u l s i o n  Laboratory 1.1167 79 .170 
JPL Pasadena.  U 1.067 b7 .797 
Deep Space  Yetrock 1 1 . 1 7 1  

Langley Reicarch Lenfcr 162 112.610 

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

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

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

. . . . . . . . .  51,914 492,240 
LlRC - Hawpion, V A  . , i i b  1 1 i . ~ n 6  1 5 5 .  1 7 5  57.914 162,172 
V . l i m J .  Local lma ( 8 1  . . . . .  6 1 5 , 4 0 4  0 . .~  30.068 

L-1. Research Center . . . . . . . . . . .  
LeRC - Cleveland. OH . . . . . . .  
P l w  Brook O p c r l l f l m s  D l v l s l o n  

P W D  . Sanduaky. OH . . . .  
v.riOu. Loc.rlm. ( 8 )  . . . . . . . . . . .  

Johnson Space C e n t e r .  . . .  
JSC . Houmrm. TX . . . .  
White Sand0 Teat Facllifv 

WSTF-LaS cruces. m . .  . .  
V . r i O " I  Locatlona (.) . . . . . .  

Kcnncdv Spaec  C c n ~ e r . .  . . . . . .  
Ksc - cape  c m s v e r a 1 .  n..  . .  
W e s l c m  Test Range O p c r a c l m s  DLv.  

WmOD . Lompac. CA . . . . . . . . . .  
various Locrrion. I.) . . . . . . . . . . . . .  

Marahall Space FIlghc C e n t e r  

Mlchoud A 8 8 e m b I ~  F B c I I I : ~  

Slldcll Compuccr complex 

vario"8 L a a l l m s  i.i 

MSFC - H""l."illc. AL . . . . . . . . . . . . .  

MF . New Orleans.  IA . . . . . . .  
SCC . S11de11, LA . . . . . . .  

6 , 4 2 0  416,916 
l l b  1 2 8 , 4 5 1  56.131 I 3 9  1 ' 5 . 0 ~ 1  89 .031 6.420 280,496 

1 . 6 6 2  ? l l . I 6 8  7-.Y" 3 ! 19 ? Y  I ,'gv I 18,  544 

1 . 1 4 6  1 4 , 1 1 7  i h . n i 8  ! o n , V 1 1  1 ? , 0 9 1  ... 120.008 
... ... ... ... l b . 4 1 2  1 6 . 4 1 2  

9.04; 191,511 iB, ' i? ib 1 1 0  ~~ O_- 109,576 35.713 105.009 
1 , 4 1 1  I 5 6 . 7 9 7  11,667 6 1  - 310,488 17 .047 543.519 

8 . 7 7 1  20,289 ~~~ ? U , O h ?  ... . . ~  29.062 
1 .170 25 .981 5,030 5 3  l i . 6 1 4  19.088 1 8 . 6 8 6  112,408 

71,145 297,9H1 114,918 ... : 04.2 b e _  7 7 1 , O  15 60,057 1,537,358 
104,266 761.122 59 ,709 1.531.097 7 1 . 3 4 1  2 9 7 . 9 8 1  iii .9 16 

5 .039 348 5.381 
814 814 

15,430 759.784 
15,081 465,020 

... ... 

... ... ... ... . ~ .  ~~~ 

... 7 . ~ 7  198.1 16 I I I ,  vir, 317,221 427.111 
. . ~  120.112 16,bbO ~. 176.792 271.117 

7,122 66.102 2 1 . 5 1 3  .~~ 101.117 11,579 ... 132,716 

b 5  L . b l 2  9 1 1  ~. 5 . 6 5 0  19.204 ... 24,854 
... 1 , 2 9 0  26,354 ... 1 3 . 6 ~  101,201 149 137,194 

Naflonal bpsce Iechnola l ly  
L e b o r a t o r l c s  . . . . . . . . .  LB.Ui- h & , U b >  1 8 1 , i l l  ... iiu.iii ' r i , ~ w  ... j11,>16 
N S T L  . 8 . y  SI. Louis. HS . . . . . . . .  1 8 . 0 7 4  64 .865  187,283 ... 270.222 47.104 ... 311,52b 

Yl!lcpma ' l i g h t  CF"'C7 . .  I 111 7 , , 5 l l  5 ,  iill ... l i V , i  5 5 W i  3 5 V R  I I <  "" 
... WFC . W s l l o p a  l a l a n d ,  V A  . . . .  1.277 23.577 5 1 . 0 7 1  75,927 5 4 ,  409 3 ,598 113,934- 

... ... ... . . . . .  .~~ ! .>Ob 1.506 . ~ .  var1C"a L o c a r l m a  l e ,  

. . . . . . .  11.592 ~ . .  11,592 

. . . . . . . . .  1.712 3.732 
W S A  Hcadquerrcis . ~ .  ~~~ 

... ... ... 
. . . . . .  ,.YbO . ~ .  7.860 ~~~ . ~ .  

W.shlnSion. K 
V . i I O " 8  Locations / d l  

SUM 1 2  
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CONSTRUCTION OF CENTRAL HYDRAULIC SYSTEM 
I A P A T I A L I  D1 A L l  
L V L n l  I W I V  I LHll 

SCALE --- " _ I . .  F i g u r e  1 

LOCATION 

CF 1-1  



CONSTRUCTION OF FACILITIES 

PROJECT TITLE: Cons t ruc t ion  o f  C e n t r a l  Hydraul ic  System 

TNSTAT,TATTON: Hirgh 1,. Dryden F l i g h t  Research Center 

FY 1978 CoF ESTIMATE: $420,000 

LOCATION OF PROJECT: Edwards, Kern County,  C a l i f o r n i a  

COGNIZANT HEADQUARTERS OFFICE: Of f i ce  o f  Center  Opera t ions  

Fy 1977 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  

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

S p e c i f i c  CoF funding ............................. 22,800 
Other  a f f i l i a t e d  funding ......................... --- 

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

--- 22,800 

SUMMARY PURPOSE AND SCOPE : 

The purpose of t h i s  p r o j e c t  i s  to  p r o v i d e  for  tlie 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  of  a c e n t r a l  h y d r a u l i c  
system f o r  t h e  main a i r c r a f t  hangar ,  Bu i ld ing  4802, a t  t h e  Dryden F l i g h t  Research Center  (DFRC) f o r  u se  
d u r i n g  ground t e s t i n g  and  maintenance o f  r e s e a r c h  and suppor t  a i r c r a f t  a t  t h e  Center .  The p r o j e c t  locatio:: 
i s  shown i n  F igu re  1. The proposed s y s t e m w i l l  r e p l a c e  the  ag ing  p o r t a b l e  h y d r a u l i c  u n i t s  now be ing  used. 
The p o r t a b l e  u n i t s  have l i m i t e d  c a p a c i t y  and a re  becoming s u b j e c t  t o  i n c r e a s i n g  r i s k s  w h i l e  i n  use .  The new 
central  system w i l l  have inc reased  c a p a b i l i t y  and w i l l  e l i m i n a t e  n o i s e  and o t h e r  hazards  a s s o c i a t e d  wi th  the  
use  of  p o r t a b l e  u n i t s .  It w i l l  a l s o  p rov ide  i n c r e a s e d  r e l i a b i l i t y  and f l e x i b i l i t y ,  and w i l l  r e q u i r e  minimum 
maintenance.  

CF 1-2 



PROJECT JUSTIFICATION : 

- me NASA Dryden F i i g h e  Research Cencer p r e s e n c i y  operaces  abouc s ixceen  a i r c r a f c  i n  conduccing i c s  f i i g h c  
r e s e a r c h  a c t i v i t i e s .  This  group o f  a i r c r a f t  i n c l u d e s  high speed a i r c r a f t  such as t h e  YF-12, F-15, F-104, a l s o  
conven t iona l  and j e t  powered a i r c r a f t .  I n  t h e  f u t u r e ,  it i s  a n t i c i p a t e d  t h a t  newer h igh  performance and o t h e r  
r e s e a r c h  a i r c r a f t  w i l l  b e  a s s igned  t o  DFRC (e .g .  F-16, F-17, X-24C,  e t c . ) .  

Almost a l l  of  t h e  a i r c r a f t  now a t  DFRC have  one o r  more independent  h y d r a u l i c  systems t h a t  a re  used t o  p ro -  
vide power f o r  ianding  g e a r ,  f i a p s ,  d u a i  f i i g h t  c o n t r o i  systems,  speed b r a k e s ,  a n d i o r  wing sweep. A s  newer 
and more advanced a i r c r a f t  a r e  deve loped ,  t h e  r e l i a n c e  on and requi rements  o f  t h e  a i r c r a f t  hydrau l i c  systems 
w i l l  i n c r e a s e .  For example, w h i l e  bo th  t h e  F-8 and t h e  F-111 have 3000 p s i  systems,  t h e  F - 8  r e q u i r e s  hydrau-  
l i c  f l u i d  flow rates of 10-12 g a l l o n s  p e r  minute  (GPM) and t h e  F-111, a l a t e r  a i r c r a f t ,  r e q u i r e s  h y d r a u l i c  
f l u i d  flow rates  of 30-40 GPM. It i s  expec ted  t h a t  newer high performance a i r c r a f t  may r e q u i r e  even h i g h e r  
p r e s s u r e s  and flow ra tes  f o r  t h e i r  f l i g h t  c o n t r o l  systems. 

To p r o p e r l y  main ta in  and p r e p a r e  t h e s e  " h y d r a u l i c a l l y  opera ted"  a i r c r a f t  f o r  f l i g h t  r e q u i r e s  a source  of  
h y d r a u l i c  power on t h e  ground t o  a c t i v a t e  t h e s e  a i r c r a f t  systems so t h a t  t h e  necessa ry  checks,  c a l i b r a t i o n s ,  
ad jus tmen t s  and,  i f  needed, t roub le - shoo t ing  can  b e  accomplished. Some of t h e s e  o p e r a t i o n s  involve  h y d r a u l i c  
power f o r  a l l  systems t o  be  a p p l i e d  e i g h t  hour s  a day f o r  several days b e f o r e  t h e  a i r c r a f t  can be  r e l e a s e d  f o r  
t e s t  o r  o t h e r  f l i g h t .  

A t  t h e  p r e s e n t  t i m e ,  t h i s  ground h y d r a u l i c  power i s  be ing  provided  by 14  heavy and p o r t a b l e  h y d r a u l i c  t e s t  
u n i t s .  However, t h e  p o r t a b l e  u n i t s  are r a p i d l y  becoming inadequate  t o  m e e t  t h e  p r e s e n t  requi rements ,  w i thou t  
c o n s i d e r a t i o n  f o r  f u t u r e  needs.  Of t h e  f o u r t e e n  p o r t a b l e  u n i t s  now i n  u s e ,  seven were manufactured i n  1955, 
f o u r  i n  1957, and t h r e e  i n  1960 .  Because o f  t he  age  o f  t h e s e  u n i t s ,  replacement  p a r t s  a re  no longe r  i n  s t o c k  
and i t  h a s  become necessa ry  w i t h i n  t h e  l as t  yea r  t o  "canniba l ize"  t h r e e  o t h e r  u n i t s  t o  keep t h e  remaining 
u n i t s  i n  ope ra t ion .  The d e c r e a s i n g  r e l i a b i l i t y  and i n c r e a s i n g  maintenance requi rements  of  t h e s e  p o r t a b l e  
u n i t s  are  of  major concern.  They a re  a l s o  ex t remely  no i sy ,  e x p e c i a l l y  when ope ra t ed  i n s i d e  a hangar .  'Ihe 
n o i s e ,  which exceeds t h e  a c c e p t a b l e  85db leve l ,  i s  such t h a t  i t  i n t e r f e r e s  wi th  normal speech communications 
i n  t h e  hangar .  To reduce  t h e  n o i s e  l e v e l ,  some o f  t he  cont inuous du ty  u n i t s  have been enclosed i n  a i r  con- 
d l t i o n e d  "sheds" which occupy l i m i t e d  hanga r  f l o o r  space.  In a d d i t i o n ,  on ly  foclr o f  t hese  p o r t a b l e  u n i t s  a re  
now capab le  of exceeding a flow r a t e  of  16  GPM and t h e s e  fou r  a re  l i m i t e d  t o  a maximum rate of 30 GPM, which 
i q  i n s i i f f i c i e n t  t o  s a t i s f y  t h e  demand o f  t h e  F-15 and the  F-111 Six o f  t he  p r e s e n t  p o r t a b l e  Tinits have 
maximum o u t p u t s  of  on ly  10  GPM. 

To conLinue t o  p rov ide  t h e  necessa ry  ground h y d r a u l i c  power suppor t  f o r  t h e  c u r r e n t  and f u t u r e  f l i g h t  
a c t i v i t i e s  a t  DFRC, t h e  p o r t a b l e  h y d r a u l i c  t e s t  u n i t s  must be  r ep laced  and t h e  t o t a l  system c a p a b i l i t y  up- 
graded t o  meet p r e s e n t  as  w e l l  a s  a n t i c i p a t e d  demands of t h e  newer r e s e a r c h  a i r c r a f t .  To accomplish t h i s  i n  
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t he  most e f f e c t i v e  manner, NASA h a s  determined t h a t  t h e  i n s t a l l a t i o n  of  a c e n t r a l  hydrau l i c  system f o r  t he  
main a i r c r a f t  hangar :  Hui id ing  4802, w i i i  p rov ide  t h e  h e s t  answer.  i h e  c e n t r a i  system w1 I I have arivantages 
n o t  r e a d i l y  a v a i l a b l e  wi th  replacement  of  t h e  p o r t a b l e  u n i t s  now be ing  used.  

A i r c r a f t  c u r r e n t l y  hangared i n  Bui ld ing  4802 i n c l u d e  f i v e  F-104's (with two 3000 ps i -20  GPM systems each) ,  one 
F-111 (with two 3000 p s i  30-40 GPM sys tems) ,  one T-37 (wi th  one 1500 ps i -10  GPM system),  and one T-38 (with 
two 3000 ps i -10  GPM sys tems) .  I n  t h e  n e a r  f u t u r e  a Jet S t a r  and two F-15 ' s  (with t h r e e  3000 p s i - 3 6  GPM 
systems)  w - i l l  a l s o  he  hangared t h e r e ,  ag w i l l  any n e w  a r - q i i i ~ i t f o n g  giich 2 5  the F - l h  o r  F-17. Instg-l2tion 

o f  a c e n t r a l  h y d r a u l i c  system f o r  Bui ld ing  4802 f o r  t h e s e  r e s e a r c h  and suppor t  a i r c r a f t  w i l l  e l i m i n a t e  t h e  
need f o r  s i n g l e  o r  d u a l  p o r t a b l e  hydrau l i c  u n i t s .  Some of  t h e s e  u n i t s  would have t o  be des igned  e s p e c i a l l y  
f o r  a p a r t i c u l a r  a i r c r a f t  and would r e q u i r e  e l e c t r i c a l  power t h a t  exceeds t h e  p r e s e n t  c a p a c i t y  of  t h e  w i r i n g  
i n  t h e  hangar .  I n  a d d i t i o n ,  t h e  c e n t r a l  system w i l l  p r o v i d e  a r e l a t i v e l y  "noise- f ree"  working environment 
i n  t h e  hangar .  It w i l l  n o t  r e q u i r e  a d d i t i o n a l  hangar  f l o o r  space ,  nor  w i l l  i t  gene ra t e  h e a t  i n  t h e  hangar  
area. It w i l l  p rov ide  s u f f i c i e n t  o u t l e t s  i n  t h e  hangar  w i t h  t h e  proper  p r e s s u r e s  and flow rates f o r  p r e s e n t  
a i r c r a f t  and s t i l l  a l low f o r  long-term growth and f l e x i b i l i t y  p o t e n t i a l  a t  minimum c o s t .  Such a system w i l l  
permi t  t he  o p e r a t i o n  of  on ly  t h e  pumps needed t o  s a t i s f y  t h e  demand, r e g a r d l e s s  of  t h e  number o f  a i r c r a f t  
systems be ing  used.  I n  a d d i t i o n ,  i t  w i l l  r e q u i r e  a minimum of  maintenance wh i l e  provid ing  a h igh  degree  of  
r e l i a b i l i t y .  

PROJECT DESCRIPTION: 

The c e n t r a l i z e d  h y d r a u l i c  system w i l l  c o n s i s t  o f  f o u r  modular pump u n i t s ,  a 600 g a l l o n  (2 .3  k i l o l i t e r s )  
h y d r a u l i c  f l u i d  c e n t r a l  r e s e r v o i r ,  a h y d r a u l i c  f l u i d  d i s t r i b u t i o n  p i p i n g  system, n i n e  s i n g l e - c o n t r o l  consoles  
and two du21-cont ro l  conso le s  l o c a t e d  i n  t h e  main a i r c r a f t  hangar ,  Bu i ld ing  4802. An e l e c t r i c a l  l o g i c  c i r c u t  
t o  a u t o m a t i c a l l y  c o n t r o l  t h e  pump u n i t s  w i l l  a l s o  be  provided .  
i n  a soundproof e n c l o s u r e  20 x 60 f e e t  ( 6 . 1  x 18.3 meter )  t h a t  w i l l  be  cons t ruc t ed  a d j a c e n t  t o  S u b s t a t i o n  No. 
1 between Bu i ld ings  4801 and 4802. This new e n c l o s u r e  w i l l  be  designed t o  c o n t r o l  t h e  n o i s e  i n  t h e  surround-  
i n g  a r e a .  The h y d r a u l i c  f l u i d  d i s t r i b u t i o n  p ip ing  system w i l l  be  rou ted  i n  a conc re t e  t r ench  from t h e  en- 
c l o s u r e  t o  t h e  south  w a l l  o f  Bui ld ing  4800 and then  t o  Bu i ld ing  4802. 
shown i r ?  F igu res  2 and 3. 

The pump u n i t s  and r e s e r v o i r  w i l l  be  housed 

The proposed h y d r a u l i c  p l a n  l ayou t  i s  

The c e n t r a l i z e d  h y d r a u l i c  system w i l l  have t h e  c a p a c i t y  and c a p a b i l i t y  of  supply ing  h y d r a u l i c  f l u i d  from 

The a i r c r a f t ' s  h y d r a u l i c  system 
The system w i l l  be  designed 

a c e n t r a l  r e s e r v o i r  a t  a maximum flow r a t e  of 200 GPM a t  3000 p s i  t o  t h e  main hangar  through d i s t r i b u t i o n  
l i n e s  running  from t h e  r e s e r v o i r  t o  t h e  s i n g l e  and d u a l  c o n t r o l  consoles .  
w i l l  be  connected t o  t h e  c o n t r o l  console  w i t h  a h igh  p r e s s u r e  h y d r a u l i c  hose .  
t o  p rov ide  f o r  f u t u r e  growth and have f l e x i b i l i t y  of  adding a d d i t i o n a l  pump u n i t s  and /o r  ex tending  t h e  d i s -  
c~:l...cf,, .̂Î c,.... I e --...,. 1 I c,.- c : - -  
L L  L V U  L L V L L  ~y J L C L L L  a L J U L L L C  ~a LCL LILLLC. 
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CONSTRUCTION OF F h C I L I T I E S  

FISCAL YEAR 1978 ESTIMATES 

1 I I i PROJECT TITLE: Cons t ruc t ion  of A d d i t i o n a l  Techn ica l  Process ing  F a c i l i t i e s  

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

I N 1978 CoF ESTIMATE: $3,100,000 

LOCATION OF PROJECT: Greenbel t ,  P r ince  George 's  County, Maryland 

COGNIZANT HEADQUARTERS OFFICE: Of f i ce  o f  A p p l i c a t i o n s  

FY 1977 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 :  

Planning 
and Design Cons t ruc t ion  T o t a l  

............................. 210,000 S p e c i f i c  CoF funding 210,000 - - -  
Other  a f f i l i a t e d  funding - - -  ......................... 10,766,900 10,766,900 

T o t a l  .......................................... 210 .ooo 10.766.900 10.976.900 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  p rov ides  f o r  t he  q o n s t r u c t i o n  o f  a n  a d d i t i o n  t o  t h e  Development Opera t ions  Bui ld ing ,  Bui ld ing  
16, and t h e  m o d i f i c a t i o a  o f  e x i s t i n g  f a c i l i t i e s  a t  t h e  Goddard Space F l i g h t  Center (GSFC) t o  s a t i s f y  t h e  
o p e r a t i o n s  c o n t r o l  and d a t a  process ing  r equ i r emen t s  f o r  t h e  Landsat-D program. 

The o b j e c t i v e  of  t h e  Landsat-D program i s  t o  con t inue  t h e  e x p l o r a t i o n  of  advanced r e s e a r c h  and develop-  
ment t echn iques  f o r  sa  t e l l i t e - b a s e d  e a r t h  r e s o u r c e s  remote sens ing  systems wi th  t h e  exper imenta l  themat ic  
mapper (TM). The fo l lowing  func t ions  r e q u i r e  t h a t  a d d i t i o n a l  space be made a v a i l a b l e  t o  a c c o m o d a t e  t h e  
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: - - - - - - ,A  L I I L L C U > L U  *nnr~irements:  L L Y i " "  sn Operat ions Cnn t ro l  Center n f  approximately 6,000 n e t  s q .  f t ,  (555 s q s  m) t o  hoijse 
t h e  s a t e l l i t e  command, c o n t r o l ,  and equipment o p e r a t i n g  i n  con junc t ion  w i t h  t h e  e x i s t i n g  mission o p e r a t i n g  
computing f a c i l i t y ;  a Data Management Unit  o f  approximately 5,000 n e t  sq.  f t .  (460 sq. m) and a Data Inpu t  
P. .L-~--+- . -  - F  -.._c_._:,..~+--~.7 c nnn --+- 

t o  t h e  C e n t r a l  Data P rocess ing  F a c i l i t y  o f  approximately 10,000 n e t  s q .  f t .  
p rocessed ;  t h e  Product Generat ion and D i s t r i b u t i o n  F a c i l i t y  of approximately 6,000 n e t  sq.  f t .  
where t h e  h igh  d e n s i t y  t a p e s ,  computer compat ible  t ape  and l a t e n t  f i l m  w i l l  be generated and produced. The de -  
velopment of t h e  TM f i l m  mas te r s  w i l l  t a k e  p l a c e  i n  mult ipurpose photographic  l a b o r a t o r i e s  which a l r e a d y  e x i s t .  

d U " J Y J L L - 1 1 '  " I  UyyL"AI , ,LuLLIJ  J,""" I I b C  sq. EC. (4c.C sq. ->, h"th sys tems .;..ill F s n l e t e  t h e  TM d a t 2  2nd send i t  
(920 sq.  m) where i t  w i l l  be 

(558 sq. m) 

The n e c e s s a r y  f a c i l i t i e s  f o r  t h e  Landsat-D Operat ions Control  Center  and t h e  Product Generat ion and Distr i -  
b u t i o n  F a c i l i t y  w i l l  be ob ta ined  by t h e  m o d i f i c a t i o n  o f  s u i t a b l e  a r e a s  i n  t h e  Instrument  Cons t ruc t ion  and 
I n s t a l l a t i o n  Laboratory,  Bui lding 5 and/or  t h e  Launch Phase S imula to r ,  Bui lding 15. The Data Management 
Unit ,  Data I n p u t  Subsystem, and C e n t r a l  Data Processing F a c i l i t y  w i l l  be  housed i n  a 30,000 g ross  sq. f t .  
(2,788 sq.  m) a d d i t i o n  t o  t h e  Development Operat ions Building,  Bui lding 16. The equipment i n  t h e s e  f a c i l i -  
t i e s  w i l l  e d i t ,  p rep rocess ,  and produce d a t a  p roduc t s  which w i l l  be d i s t r i b u t e d  t o  t h e  u s e r $  by t h e  Earth 
Resources Opera t iona l  System (EROS) Data CenterlDepartment o f  I n t e r i o r  ( D O I ) .  The Landsat-D program w i l l  
p rov ide  t h e  o p p o r t u n i t y  f o r  t h e  u s e r  community t o  t e s t ,  under r e a l i s t i c  c o n d i t i o n s ,  a t o t a l  i n fo rma t ion  
system by b r i n g i n g  t h e  s a t e l l i t e  sensed e a r t h  r e s o u r c e s  d a t a  t o  t h e  u s e r s  i n  a t ime ly  f a sh ion .  This  p r o j e c t  
i s  t h e  minimum l e v e l  of e f f o r t  necessa ry  t o  p rov ide  t h e  u s e r  community w i t h  a t o t a l  i n fo rma t ion  system 
f o r  t h e  p r o c e s s i n g  and program o p e r a t i n g  r equ i r emen t s  o f  t h e  Landsat-D program. 

PROJECT JUSTIFICATION: 

The Landsat-D program w i l l  p rov ide  advanced r e s e a r c h  and development o f  t h e  use  o f  remotely-sensed d a t a  
i n  a p p l i c a t i o n s  r e l a t i n g  t o  t h e  management o f  t h e  e a r t h ' s  r e s o u r c e s .  The major o b j e c t i v e  of t h e  Landsat-D 
program i s  t o  con t inue  t h e  e x p l o r a t i o n  o f  advanced r e s e a r c h  and development t echn iques  f o r  s a t e l l i t e - b a s e d  
e a r t h  r e s o u r c e s  remote s e n s i n g  systems w i t h  t h e  experimental  TM. 

The Landsat-D program w i l l  focus on t h e  t e s t  o f  t h e  TM i n s t r u m e n t ' s  c a p a b i l i t i e s  and a n  improved ground 
d a t a  hand l ing  system. The TM o f f e r s  h i g h e r  r e s o l v i n g  power and a d d i t i o n a l  s p e c t r a l  coverage and promises 
t o  open up a s l g n i f i c a n t  nuiiber of  Gses a s  w e l l  a s  t o  enllance ;.;any c u r r e n t  u ses  f o r  Landsat d a t a .  The 
improvemenrs i n  daca q u a l i t y  w i i i  enhance t h e  u t i l i t y  of  remotely sensed s a t e l l i t e  d a t a  f o r  mine ra l  and 
pe t ro l eum e x p l o r a t i o n ,  expand t h e  a p p l i c a t i o n  o f  crop inven to ry  techniques t o  world-wide small  f i e l d  
a g r i c u l t u r e  a r e a s ,  and s i g n i f i c a n t l y  i n c r e a s e  t h e  number and p r e c i s i o n  o f  l and  inven to ry  a p p l i c a t i o n s  i n  
t h e  United S t a t e s .  

The Landsat-D program w i l l  a l s o  p rov ide  t h e  o p p o r t u n i t y  f o r  t h e  u s e r  co rnun i ty  ( o t h e r  Government agenc ie s ,  
._ - - 1 2 - e t  - - --. 1 c: An Liidiisti-j-, aiid E h e  s c i e r i i i i i c  corruriu~iiiyj io experimerii w i i i i  iiie ~ i . 1  d a i a  diid LO t e s t ,  L C ~ L L ~ L L L  L u r i u i L * u I I a ,  
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a t o t a l  i n fo rma t ion  system ( s p a c e c r a f t ,  ground p rocess ing  and d a t a  a n a l y s i s ) ,  by b r i n g i n g  t h e  s a t e l l i t e  
sensed ear i i i  Lesauries ~ Z Z Z  to the iise-is L i i  ;r t he?>-  f a s h l ~ n  { f i ~ ~  t~ S C Y C ~ :  d s y ~ ) .  

GSFC's o p e r a t i o n s  c o n t r o l  and d a t a  p r o c e s s i n g  r e s p o n s i b i l i t i e s  f o r  Landsat-D i n c l u d e  mis s ion  command 
and c o n t r o l ,  o p e r a t i o n a l  suppor t  computing, p re -da ta  p r o c e s s i n g ,  i n s t rumen t  performance e v a l u a t i o n ,  product  
g e n e r a t i o n  and d i s t r i b u t i o n ,  mission u t i l i z a t i o n ,  and d i r e c t  r eadou t .  

The planned Landsat-D launch i s  scheduled i n  t h e  f i r s t  q u a r t e r  of c a l e n d a r  y e a r  1981. This  p r o j e c t  must 
be completed by J u l y  1980 t o  meet t h i s  planned launch d a t e  i n  o r d e r  t o  p rov ide  f o r  o p e r a t i o n a l  r e a d i n e s s  
and checkout of t h e  v a r i o u s  Landsat-D systems. 

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  proposes t h e  c o n s t r u c t i o n  o f  a 30,000 g r o s s  sq.  f t .  (2,788 sq.  m) s t r u c t u r a l  s t e e l  and 
i n d u s t r i a l  s i d i n g  a d d i t i o n  t o  t h e  Development Opera t ions  Building, Bu i ld ing  16. Raised f l o o r i n g  and 
u t i l i t i e s  w i l l  be provided f o r  computers necessa ry  t o  accommodate t h e  p r o c e s s i n g  o f  t h e  incoming d a t a  f o r  
t h e  Data Management Unit ,  Data Inpu t  Subsystem, and a Con t ro l  Data Processing F a c i l i t y .  The m o d i f i c a t i o n s  
i n  Bu i ld ings  5 and/or  15 i n c l u d e  t h e  a s s o c i a t e d  moves necessa ry  t o  p rov ide  f o r  t h e  i n c r e a s e d  space r e q u i r e -  
ments. Modi f i ca t ions  t o  t h e s e  b u i l d i n g s  w i l l  r e q u i r e  approximately 6,000 n e t  sq.  f t .  (558 sq.  m) o f  space 
t o  s a t i s f y  a requirement f o r  a n  Opera t ions  Con t ro l  Center .  These m o d i f i c a t i o n s  i n c l u d e  t h e  necessa ry  
r a i s e d  f l o o r i n g  and u t i l i t i e s  t o  suppor t  computer o p e r a t i o n s .  Last ly , ,  approximately 6,000 n e t  sq. f t .  
(558 sq. m) o f  space w i l l  be  modif ied i n  t h e s e  b u i l d i n g s  t o  a l low f o r  a Product Generat ion and D i s t r i b u t i o n  
F a c i l i t y .  This work i n c l u d e s  t h e  n e c e s s a r y  m o d i f i c a t i o n s  t o  handle  t h e  p r o c e s s i n g  o f  t h e  h igh  d e n s i t y  t ape ,  
computer compatible t a p e  and l a t e n t  f i l m .  

PROJECT COST ESTIMATE: 

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

S i t e  work and u t i l i t i e s .  ....................... 
Building 16..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Duct bank .................................... 

Unit o f  
Measure 

- - -  
LS 
LF 

Quan t i ty  

- - -  
900 

Unit  
c o s t  - 

---  
105.55 

T o t a l  
c o s t  

3 ,100,000 

250,000 
(155,000) 

(95,000) 
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Unit  o f  Unit  T o t a l  
Mea s u r  e Quan t i ty  - c o s t  c o s t  

Bui lding 16 Add i t ion  .......................... - - -  - - -  - - -  2,160,000 
Architectural/structural .................... SF 30,000 32.00 (960,000) 
Mechanical .................................. SF 30,000 21.30 (639,000) 
E l e c t r i c a l  .................................. SF 30,000 18.70 (561,000) 

Building 5/15 (Modi f i ca t ion ) .  ................. - - -  - - -  - - -  690,000 
A r c h i t e c t u r a l / s t r u c t u r a l .  ................... SF 12 , 000 15.00 (180,000) 
Mechanical. ................................. S F  12,000 11.40 (137,000) 
E l e c t r i c a l .  ................................. SF 12,000 8 .25  (99,000) 

- - -  --- (274,000)  Reloca t ion  m o d i f i c a t i o n s . .  .................. LS 

Equipment.. ....................................... - - -  - - -  - - -  - - -  
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 .  .............................................................................. 3 .loo .ooo 

L I S T  OF RELATED GEUPHICS: 

Locat ion Plan 

OTHER EQUIPMENT SUMMARY: 

The c o s t  o f  a d d i t i o n a l  n o n c o l l a t e r a l  equipment r e q u i r e d  t o  complete t h i s  p r o j e c t  i s  approximately 
$27,000,000. 

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

For p r e s e n t l y  planned usage,  t h e r e  a r e  no c u r r e n t l y  f o r e s e e n  f u t u r e  funding requirements  n e c e s s a r y  t o  

t h i s  s i z e  and c h a r a c t e r .  The re fo re ,  i f  f u t u r e  expansion and i n c r e a s e d  c a p a b i l i t y  i s  necessa ry ,  i nc reased  
funding w i l l  be r e q u i r e d .  

coiizFlete t h i s  project* T h i s  project, k*owever, is +L -:---.-- cc--c _ ^ ^ ^  
LIE IULUIIUUUL e l L u L L  LlrLrssarji t o  s i i s ta in  a prograiii of 
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J€T PROPULSION LABORATORY 

Mnn!F!CAT!QNS TO VA!?!O!.!S RL!!LD!NGS FOR SE!SM!C P!?OTECT!ON 
GEOLOGICAL FAULT MAP OF LOS ANGELES COUNTY 

FiSCAL YEAR 1978 ESTIMATES 

SITE PLAN A 

--- n l r l " !  r --- P O T I N , , "  
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CONSTRUCTION OF F A C I L I T I E S  

FISCAL YEAR 1978 ESTIMATES 

t I 

INSTALLATION: J e t  P ropu l s ion  Labora tory  

LOCATION OF PROJECT: Pasadena, Lcs Angeles County, C a l i f o r n i a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Center  Opera t ions  

FY 1977 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 :  

Planning 
and Design Cons t ruc t ion  To ta l  

S p e c i f i c  CoF funding ............................. 265,000 126,000 391,000 
- - -  250,000 250,000 

641 .OOO 

......................... Other  a f f i l i a t e d  funding 

T o t a l .  ......................................... 265 $000 376,000 

SUMMARY PURPOSE AND SCOPE: 

The purpose of t h i s  p r o j e c t  i s  t o  p rov ide  s t r u c t u r a l  s t r eng then ing  of  those  f a c i l i t i e s  a t  t he  Pasadena 
s i t e  which a r e  most s u s c e p t i b l e  t o  c o l l a p s e  and p o t e n t i a l  loss  of l i f e  i n  the  event  of a major ear thquake .  
The se i smic  hazard a t  t h e  JPL s i t e  i s  g r e a t e r  than  t h e  average  hazard f o r  t he  LOS Angeles b a s i n .  This  i s  
due to t h e  f a c t  t h a t  t h e  s i t e  i s  on t h e  a c t i v e  f a u l t  system of the  San Gabr ie l  Fau l t  zone, and t h a t  t he  
s i t e  l i e s  w i t h i n  25 miles  of t he  San Andreas Fau l t .  A JPL Seismic S a f e t y  Plan has  been developed on t h e  
b a s i s  of a t e n  p e r c e n t  p r o b a b i l i t y  i n  50 y e a r s  f o r  a n  ear thquake  o c c u r r i n g  i n  the  San Gabr i e l  Fau l t  zone 
which wouid produce a ground snaking t h a t  cor responds  t o  a 40 percen t  of g r a v i t y  ground a c c e i e r a t i o n  
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f o r  10 t o  15 seconds d u r a t i o n ,  and a 50 p e r c e n t  p r o b a b l i t y  i n  50 y e a r s  of  a major ear thquake  occur r ing  a t  
t h e  S ~ E  h-ndr-as F i i i l t  w i t h  8 percent cf gr-x?i+y grnivnd accelnr-tinn f n r  1~ pyi-pnipd peri.nd et t im.p a t  

t h e  s i t e .  The e v a l u a t i o n  of t h e  i n v e s t i g a t i o n  conducted i n  t h e  development o f  t h e  Seismic S a f e t y  P lan  has  
shown c o n c l u s i v e l y  t h a t  t h e  ear thquake  r e s i s t a n c e  of  some JPL f a c i l i t i e s  should be upgraded. 
o f  t h e  e l even  b u i l d i n g s  inc luded  i n  t h i s  p r o j e c t  a r e  cons idered  c r i t i c a l  because of t h e i r  more s e r i o u s  
s t r u c t u r a l  d e f i c i e n c i e s  and t h e i r  u se  by a l a r g e  number of  occupants  which r e l a t e s  t o  a probable  loss  of l i f e  
i f  t h e  f a c i l i t i e s  were sub jec t ed  t o  ea r thquakes  de f ined  above. This  i n i t i a l  phase of  t h e  e f f o r t  i s  l i m i t e d  t o  

y e a r  t o  de te rmine  what mod i f i ca t ions  w i l l  be  r e q u i r e d  i n  t h e  remaining f a c i l i t i e s .  
w i l l  i n c l u d e  re inforcement  by adding  new s h e a r  w a l l s ,  "guni t ing"  e x i s t i n g  w a l l s  f o r  g r e a t e r  s t i f f n e s s ,  improv- 
i n g  b o l t e d  connec t ions  and the  a d d i t i o n  o f  masonry anchors  t o  " t ie"  roo f s  and f l o o r s  t o  t h e  masonry w a l l s .  
Other  dev ices  w i l l  be  u t i l i z e d  t o  b e t t e r  " t i e r r  t he  b u i l d i n g s  toge the r  t o  p reven t  c o l l a p s e  du r ing  i n t e n s e  
shaking  and p r o v i s i o n  of au tomat ic  s h u t - o f f s  f o r  u t i l i t y  l i n e s .  The m o d i f i c a t i o n s  envis ioned  by t h i s  p r o j e c t  
a r e  in tended  t o  minimize l o s s  o f  l i f e  due t o  a major ear thquake  but  no t  n e c e s s a r i l y  t o  i n s u r e  t h e  s u r v i v a l  of 
any i n d i v i d u a l  b u i l d i n g s  involved.  The f a c i l i t i e s  t o  be modif ied by t h i s  p r o j e c t  a r e  t h e r e f o r e  major b u i l d -  
i n g s ,  w i t h  a cumulat ive replacement  c o s t  o f  approximate ly  $48.0 m i l l i o n ,  f o r  which t h e r e  i s  planned u t i l i z a -  
t i o n  throughout  t he  1980's. 

Y 

The mod i f i ca t ion  

t h s t  wcrk which CI?. h e  accomplished .Icr;L?lg f i s c a l  y e a r  1978. !.ddit;Lc?nal St"d_FEfS vi11 he_ mgde d12ring t h i s  
The m o d i f i c a t i o n  e f f o r t  

PROJECT JUSTIFICATION:  

The JPL s i t e  i s  l o c a t e d  i n  rugged topography a t  t h e  base  of t h e  San Gabr i e l  Mountains. The e n t i r e  no r the rn  
p o r t i o n  o f  t h e  s i t e  i s  s t e e p  and mountainous.  The lower p o r t i o n  of  t h e  s i t e  i s  a n  a l l u v i a l  f an ,  composed 
mainly o f  decomposed g r a n i t e ,  w i t h  s l o p e s  o f  14 p e r c e n t .  
i n v e s t i g a t i o n s  l o c a t e d  a t h r u s t - t y p e  f a u l t  running  e a s t  and w e s t  a c r o s s  t h e  n o r t h e r n  end of  t h e  Laboratory.  
Th i s  f a u l t ,  i d e n t i f i e d  a s  t h e  JPL Bridge F a u l t ,  h a s  been r e l a t e d . t o  t h e  g e n e r a l  f a u l t  zone t h a t  produced t h e  
San Fernando Earthquake and i s  cons ide red  t o  be  p o t e n t i a l l y  a c t i v e .  

A f t e r  t h e  1971 San Fernando Earthquake,  geo log ic  

S i t e  Plan A shows a g e o l o g i c a l  f a u l t  map o f  t h e  Los Angeles Basin and t h e  l o c a t i o n  of  J P L  r e l a t i v e  t o  the  
San Gabr i e l  Fau l t  zone. S i t e  P lan  B shows t he  "Bridge Faul t"  t r a c e  through the  l a b o r a t o r y .  

_. Lne s i t e  i s  so s i t u a t e d  t h a t  i t  i s  i i i ce iy  t h a t  a n  ear thquake  generac ing  ve ry  s t r o n g  ground shaking w i l l  
be  exper ienced  a t  JPL. The p r o t e c t i o n  o f  human l i f e  i s  of p r i m e  importance. Consequently,  t h i s  p r o j e c t  
p roposes  t o  upgrade the  f a c i l i t i e s  most l i k e l y  t o  expe r i ence  c o l l a p s e  du r ing  a major ear thquake ,  bu t  on ly  
t o  t h e  e x t e n t  deemed e s s e n t i a l  t o  p r o t e c t  l i f e .  J P L  b u i l d i n g s  have been des igned  over  t h e  p a s t  35 y e a r s  
t o  b u i l d i n g  code requirements  i n  e f f e c t  a t  t he  t i m e  o f  c o n s t r u c t i o n  and a re  now found t o  he  inadequate  f o r  
t h e  ear thquake  r i s k  a t  JPL.  The codes t h a t  were used f o r  des ign  were those  g e n e r a l l y  adopted by c i t i e s  o r  
counLies ,  and d e s i g n  procedures  were based on acceprred pracEice .  Codes d i d  nu t ,  however, p rvvide  an  upper 
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bound c r i t e r i o n  f o r  des ign ;  they were cons ide red  a minimum requi rement .  I n  ensuing  y e a r s ,  expe r i ence  has 
i?IdiCltec! th3t Vh3t  h S S  bee i i  thought  to he  a "saie" des ign  i s  now ques t ionab ie .  ' T h i n  i s  rji.ie m a i n l y  tc t h e  
process  of " l ea rn ing"  from ear thquakes  a s  they  occur .  A s i g n i f i c a n t  exper ience  mi l e s tone  was the  San 
Fernando Earthquake of  1 9 7 1 .  I n  the  p a s t  f i v e  y e a r s ,  o b s e r v a t i o n s  ana lyses ,  exper iments ,  and e x t e n s i v e  
i n v e s t i g a t i o n s  have provided  new i n s i g h t  i n t o  ear thquake  r e s i s t a n t  des ign .  I t  i s  impera t ive  t h a t  a l l  t h e  
impor tan t  s t r u c t u r e s  a t  J P L  be s t r eng thened ,  a s  r equ i r ed ,  t o  ensu re  t h a t  they w i l l  no t  c o l l a p s e  and s a f e  
e x i t  from a l l  a r e a s  i s  i n s u r e d ,  i n  t h e  even t  of  ground shak ing  approximately twice  a s  i n t e n s e  a s  was 
exper ienced  a t  JPL d u r i n g  t h e  San Fernando ear thquake  (40 p e r c e n t - g  peak ground acceleration). The prch- 
a b i l i t y  o f  a n  ear thquake  o f  t h i s  magnitude has  been e s t ima ted  a t  approximately t e n  pe rcen t  i n  50 y e a r s .  
Another source  o f  seismic hazard  a t  JPL i s  t h e  San Andreas F a u l t .  S tud ie s  show t h a t  t h e r e  i s  a r a t h e r  
h igh  p r o b a b i l i t y  f o r  t h e  occur rence  o f  a l a r g e  ear thquake  on  t h e  San Andreas F a u l t  t o  t he  n o r t h e a s t  o f  JPL,  
e s t ima ted  a t  50 p e r c e n t  p r o b a b i l i t y  d u r i n g  t h e  nex t  50 y e a r s .  
exper ience  v i b r a t i o n s  a lmost  as s t r o n g  a s  from a c l o s e  ear thquake .  

The t a l l e r  b u i l d i n g s  a t  JPL would t h e n  

JPL had i n i t i a t e d  s t u d i e s ,  soon a f t e r  t h e  1971  San Fernando ear thquake ,  based on immediate p r i o r i t i e s .  
A s  a r e s u l t ,  they  have i n v e s t i g a t e d  ove r  t h e  p a s t  s e v e r a l  y e a r s  seismic hazard  and t h e  e a r t h q u a k e - r e s i s t a n t  
c h a r a c t e r i s t i c s  of  a s i g n i f i c a n t  number o f  s t r u c t u r e s .  I n  summary, t h e s e  i n v e s t i g a t i o n s  c o n s i s t e d  of  (1) 
l o c a l  and r e g i o n a l  geology and s e i s m i c i t y ,  ( 2 )  foundat ion  materials,  ( 3 )  ear thquake  p r o b a b i l i t i e s  and t h e  
n a t u r e  of r e s u l t i n g  ground shaking,  (4 )  de te rmina t ion  of  seismic d e s i g n  c r i t e r i a ,  (5) des ign  check o f  sev- 
e r a l  b u i l d i n g s  under  t h e  p r o v i s i o n s  o f  new codes,  (6)  dynamic a n a l y s e s  o f  s e v e r a l  b u i l d i n g s ,  (7)  i d e n t i f i c a -  
t i o n  of  unsafe  s t r u c t u r e s  o r  s t r u c t u r a l  elements, (8) e s t ima ted  c o s t  of upgrading s t r u c t u r e s ,  and ( 9 )  e s t ima ted  
c o s t  o f  replacement  o f  s t r u c t u r e s .  These i n v e s t i g a t i o n s  have been used t o  develop t h e  JPL S e i s m i c  S a f e t y  
Plan. 

PROJECT DESCRIPTION: 

T h i s  i s  t h e  f i r s t  phase  t o  modify t h e  most c r i t i c a l  f a c i l i t i e s  necessa ry  t o  p r o t e c t  human l i f e .  I n  o r d e r  
t o  accomplish t h i s ,  c o n s i d e r a t i o n  must be  g iven  t o  both n o n s t r u c t u r a l  and s t r u c t u r a l  components. Nonstruc-  
t u r a l  systems o r  components normally r e l a t e  t o  a r c h i t e c t u r a l ,  e l e c t r i c a l  and mechanical des igns .  F a i l u r e  
of n o n s t r u c t u r a l  e lements  can  a f f e c t  l i f e  s a f e t y  i n  two ways: (1) f a i l u r e  of  t h e i r  connec t ions  o r  anchorage 
t o  t h e  main s t r u c t u r e  o r  ( 2 )  f a i l u r e  of  t h e i r  s t r u c t u r a l  suppor t ,  allowing componencs t o  f a i i .  i h e  modi f ica-  
t i o n s  necessary  t o  p reven t  t h e s e  f a i l u r e s  a r e  s t r eng then ing  of e l e v a t o r  systems by provid ing  hois tway b rac ing ,  
a d d i t i o n  of  b a t t e r y  [ ire a l a rm and l i g h t  systems i n  the  even t  e l e c t r i c a l  power i s  te rmina ted ,  s t r e n g t h e n i n g  
of  s t a i rways  t o  a l low f o r  v a c a t i n g  b u i l d i n g s ,  t he  t i e  down of  t h e  hea t ing ,  v e n t i l a t i n g  and a i r  c o n d i t i o n i n g  
equipment t o  wi ths t and  ground shaking,  au tomat i c  shu t -o f f  v a l v e s  on t h e  water  and n a t u r a l  gas l i n e  i n  t h e  event  
of  f a i l u r e  o r  c o l l a p s e .  
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The proposed s t r u c t u r a l  mod i f i ca t ions  w i l l  p r even t  t h e  c o l l a p s e  of  w a l l s  and f l o o r s .  These inc lude  adding 
re<~..f~r-ed c o ~ r r e t e  s h e e r  T.TIII~ 3 o------ u i in i t i qg  2nd r e i n t o r r i n g  ex i s t ing  wnl  I s  t o r  srenter  s t i  t t n e q s ;  h r a r i n g  ot 
c e i l i n g s  and p a r t i t i o n s ,  adding s t i f f n e s s  t o  b u i l d i n g  columns, and t h e  a d d i t i o n  o f  masonry anchors  t o  t i e  
roofs  and f l o o r s  t o  masonry w a l l s .  A t y p i c a l  example o f  t h e  type of  work t o  be done may be  conveyed by a 
b r i e f  review of  t h e  s p e c i f i c s  w i th  r e s p e c t  t o  the  Engineer ing and Mechanics Bui ld ing ,  Bui ld ing  157. Seismic 
i n v e s t i g a t i o n s  r e v e a l  t h a t  t h e  l a t e r a l  r e s i s t a n c e  of  t h i s  b u i l d i n g  i s  inadequate .  I f  a major ear thquake  
were t o  occur ,  t h e  w a l l s  could  p o s s i b l y  f a i l  w i t h  t h e  even tua l  c o l l a p s e  of  t h e  f l o o r s  and roo f .  I n  o r d e r  
~2 r-m&y t h i s ,  zdditinnll : ?z l l s  designed t~ tr<thsta~..(! the he31.rip-r I z t e r a l  Inad : . 7 < 1 1  h e  c o n s t r ~ ~ c t e d .  T h i s  f i v e  
f l o o r  b u i l d i n g  i s  c o n s t r u c t e d  i n  such a way t h a t  t h e  second f l o o r  and a l l  upper f l o o r s  through t h e  top f l o o r  over -  
hang t h e  f i r s t  f l o o r ,  thus  c r e a t i n g  t h e  p o s s i b i l i t y  of  ove r tu rn ing  du r ing  a major ear thquake.  Column suppor t s ,  
a s  w e l l  a s  p i l e  f o o t i n g s  and caps  w i l l  be  added t o  a l l e v i a t e  t h i s  hazard.  
e l e c t r i c a l  equipment w i l l  be  t i e d  down as  w e l l  a s  t h e  u t i l i t y  l i n e s  made f l e x i b l e  so  a s  t o  b e t t e r  w i ths t and  
t h e  v i b r a t i o n .  
c o l l a p s e  of t h e  counterweight .  

I n  a d d i t i o n ,  a l l  mechanical  and 

L a s t l y ,  t h e  e l e v a t o r  system w i l l  be  s t rengthened  t o  p reven t  bending of t h e  guide  r a i l s  and 

The fo l lowing  f a c i l i t i e s  w i l l  be modi f ied :  

Bui ld ing  
No. 

144 
157 
158 
167 
168 
169 
183 
198 
200 
230 
238 

Bui ld ing  T i t l e  

Environmental  Labora tory  ............................................ 
The Engineer ing  and Mechanics Bui lding.  ............................. 
M a t e r i a l  Research Process  Labora tory  ................................ 
Space Sc iences  Ins t rument  System Labora tory  ......................... 
Surveyor P r o j e c t  O f f i c e  ............................................. 
Phys ica l  Sc ience  Labora tory  ......................................... 
Guidance Labora tory  ................................................. 
Plan t  Engineer ing S e r v i c e s . .  ........................................ 
Space F l i g h t  Opera t ions  P a c i l l t  y .................................... 
' ielecommunications Labora tory  ....................................... 

C a f e t e r i a . .  ......................................................... 

Average Number 
of OccuDants 

40 
120 

85 
600 
145 
150 
330 
240 
155 
2 60 
365 

To ta l  ............................................................. 2.490 
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PROJECT COST ESTIMATE: 
l l n i  t 
"* I * . .  of  
Mea s u r e  Quant i ty  

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

Const ruc t ion .  ..................................... - - -  - - -  

Modi f i ca t ions  t o  Bui ld ing  144 ................... 
Modi f i ca t ions  t o  Bui ld ing  157. .................. 
Modi f i ca t ions  t o  Bui ld ing  158.. ................. 
Modi f i ca t ions  t o  Bui ld ing  168  ................... 
Modi f i ca t ions  t o  Bui ld ing  169. .................. 
Modi f i ca t ions  t o  Bui ld ing  183 ................... 
H o d i f i c a t i o n s  t o  Bui ld ing  198. .................. 
Modi f i ca t ions  t o  Bui ld ing  200. .................. 
Modi f i ca t ions  t o  Bui ld ing  230. .................. 
Modi f i ca t ions  to Bui ld ing  238.. ................. 

Modi f i ca t ions  t o  Bu i ld ing  167. .................. 

LS 
LS 
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  f e a s i b l e )  . . . . . . . . . . . . . . . . . . . .  - - -  

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

LIST OF RELATED GRAPHICS: 

Geologica l  F a u l t  Map o f  Los Angeles County ( S i t e  P lan  A) 
JTL S i t e  P lan  showing "Erridge F a u l t "  Trace  ( S i t e  P lan  8 j  
Second Floor  P lan  o f  Bui ld ing  157 
Example o f  Loca t ion  of  a Shear Wall i n  Bui ld ing  157 

OTHER EQUIPMENT SUMMARY: 

There i s  no known a d d i t i o n a l  c o l l a t e r a l  equipment r equ i r ed  t o  be used wi th  t h i s  

,,-: c 
" L l l  L 

- c o s t  

........ 

f a c i l i t y .  

m - L - 1  
l U C Q J .  

c o s t  

2,830,000 

100,000 
260,000 

65,000 
85,000 

440,000 
505,000 
720,000 
125,000 

65,000 
145,000 
320,000 

2.830 .OOO 
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FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

It i s  a n t i c i p a t e d  t h a t  a d d i t i o n a l  b u i l d i n g s  may w e l l  have t o  be modified i n  o r d e r  t o  prevent  l o s s  of  l i f e .  
This  i s  be ing  f u r t h e r  s t u d i e d ,  however, t h e  upper l i m i t  of t h i s  f u t u r e  e s t ima ted  c o s t  i s  now f e l t  t o  be 
approximate ly  $1,500,000. 
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JET PROPULSION LABORATORY 
FlSCAL YEA!? 1938 ESTlMATES 

MODIFICATIONS TO VARIOUS BUILDINGS FOR SEISMIC PROTECTION 
SECOND FLOOR PLAN 
(UPPER FLOORS SIMILAR) 

9- 1-6" 7.2%" OPENINGS SECOND FLOOR 
ONLY FILL WITH 6" CONCRETE WALL 
BETWEEN EXISTING FINS. I 

f 
NEW 8" CONCRETE 
SHEAR WALL 
SECOND FLOOR 
TO ROOF 

- .  -----8 

69 T 

NEW 8 '  CONCRETE 
SHEAR WALL k SECOND FLOOR TO ROOF 

\ N 

---'i" HOLES IN NEW CONCRETE 
SHEAR WALL TO CLEAR TWO 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1978 ESTIMATES 

I 
1 

r -  ?P.C!JECT T I T L E :  Modi fFc2 t ion  of Chillers in C e n t r 2 l  ueating 2nd C m l i E g  P l a n t  

I 
INSTALLATION: Lyndon B.  Johnson Space Center  

FY 1978 CoF ESTIMATE: $2,540,000 

LOCATION OF PROJECT: Houston, Har r i s  County,  Texas 

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of Center  Opera t ions  

FY 1977 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  

P 1 anning 
and Design Cons t ruc t ion  T o t a l  

179,000 
Other  a f f i l i a t e d  funding .......................... - - -  7,172,000 7,172,000 

T o t a l  ........................................... 179.000 7,172.000 7.351.000 

- - -  S p e c i f i c  CoF funding .............................. ' 179,000 

SUMMARY PURPOSE AND SCOPE: 

-1 i n i s  p r o j e c t  p rovides  f o r  major mod i f i ca t ions  t o  tile c i l i l l e d  waLer g e n e r a t i o n  s y s  tern iii t h e  Cen t ra l  Eea t ing  
and Cooling P l a n t ,  Bui ld ing  24 ,  t o  conve r t  t h e  s team t u r b i n e - d r i v e n  systems of fou r  c h i l l e r  u n i t s  t o  e l e c t r i c  
motor -dr iven  systems.  The mod i f i ca t ions  proposed by t h i s  p r o j e c t  w i l l  modify t h e  e x i s t i n g  system to :  (1) 
reduce  o p e r a t i n g  c o s t s  by conver t ing  t o  a l e s s  c o s t l y  method of  d r i v i n g  t h e  c h i l l e r  compressors ,  ( 2 )  i n c r e a s e  
c h i l l e r  ope ra t iona l  l oad ing  c a p a b i l i t y ,  and (3)  reduce  t h e  " w e l l  head" n a t u r a l  gas  consumption by approximately 
357". 
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T h e s e  c h i l l e r  compressors a r e  p r e s e n t l y  d r i v e n  by steam t u r b i n e s  f ed  from g a s - f i r e d  b o i l e r s  i n  the  c e n t r a l  
p l a n t .  
e l e c t r i c  motor d r i v e .  This  conve r s ion  w i l l  r e s u l t  i n  a n e t  u t i l i t y  c o s t  s av ing  ( s i n c e  t h e  c o s t  of e l e c t r i c a l  
power needed t o  d r i v e  t h e  u n i t s  i s  cons ide rab ly  l e s s  than the  c o s t  of t h e  n a t u r a l  gas needed t o  produce the  
r equ i r ed  amount of t u r b i n e  s t eam) ,  and w i l l  a l s o  s i g n i f i c a n t l y  reduce  o v e r a l l  energy consumption. 

1t1e compressors on fou r  of rrne seven c i i i i i e r  u n i r s  w i i i  be c u r i v e r ~ t f d  i ru i i i  b ~ e d i i i  ~urbi i i t f  d ~ i v e  LU 

PROJECT JUS T I  F I  CATION : 

This  p r o j e c t  i s  necessa ry  a s  a long-term improvement t o  reduce  t h e  consumption of energy a t  Johnson Space 
Center  (JSC) and t o  reduce t h e  c o s t  of o p e r a t i n g  t h e  J S C  Cen t ra l  Heat ing and Cooling P l a n t .  The p r o j e c t  p ro-  
v i d e s  f o r  an optimum convers ion  of t h e  power source  f o r  coo l ing  t h e  major p o r t i o n  of t h e  Center  from n a t u r a l  
gas t o  e l e c t r i c i t y .  This  convers ion  r e s u l t s  i n  s i g n i f i c a n t l y  reducing  t h e  n e t  c o s t  of ope ra t ing  the  coo l ing  
system because of t h e  r a p i d l y  r i s i n g  c o s t s  of t h e  i n t r a s t a t e  n a t u r a l  gas  used.  
n a t u r a l  gas  a t  J S C  has  i n c r e a s e d  e i g h t f o l d  wh i l e  t h e  c o s t  of e l e c t r i c i t y  has  inc reased  twofold.  I n  a d d i t i o n ,  
sho r t ages  of n a t u r a l  gas a r e  p r e d i c t e d  f o r  t h e  f u t u r e .  I t  has  become e s s e n t i a l ,  t h e r e f o r e ,  t o  conver t  t h e  
system s o  t h a t  i t  depends less  on the  more c o s t l y ,  probably less a v a i l a b l e ,  energy source  of n a t u r a l  gas ;  
and t o  modify i t  s o  i t  w i l l  use  l ess  energy  of a l i  k inds .  

S ince  1972, t he  c o s t  of 

A t  t he  t i m e  t he  c h i l l e r s  w e r e  o r i g i n a l l y  i n s t a l l e d  (1963) ,  t h e  r e l a t i v e  c o s t s  of n a t u r a l  gas and 
e l e c t r i c i t y  were such t h a t  u s i n g  n a t u r a l  g a s - f i r e d  steam t u r b i n e s  f o r  coo l ing  w a s  economical.  This  s i t -  
u a t i o n  i s  no longer  t r u e  because  of t h e  more r a p i d  r e l a t i v e  c o s t  r i s e  f o r  n a t u r a l  gas .  E l e c t r i c i t y  i s  
now l e s s  expensive than n a t u r a l  gas  f o r  d r i v i n g  t h e  c h i l l e r  compressors.  Even though t h e  e l e c t r i c i t y  i s  
produced a t  a commercial g e n e r a t i n g  p l a n t  which u s e s  n a t u r a l  gas ,  t h e  commercial gene ra t ing  p l a n t  i s  
more e f f i c i e n t  i n  i t s  use of n a t u r a l  gas .  The commercial p l a n t  r e q u i r e s  11.4 s t anda rd  cub ic  fee t '  (SCF) 
(0 .32  cu.m.) of n a t u r a l  gas  t o  produce enough e l e c t r i c i t y  t o  provide  1 ton of r e f r i g e r a t i o n ,  bu t  t he  
c h i l l e r  compressors a t  J S C  r e q u i r e  1 7 . 7  SCF (0.50 cu.m.) of n a t u r a l  gas  t o  produce enough steam t o  pro-  
v i d e  1 ton of r e f r i g e r a t i o n .  

Four of t he  seven c h i l l e r s  w i l l  be conve r t ed  t o  e l e c t r i c i t y ,  l e a v i n g  t h r e e  powered by g a s - f i r e d  steam. 
r u u r  u n i t s  w i l l  s a t i s f y  t h e  needs  of  t h e  Center  du r ing  most p e r i o d s ,  and t h e  d u a l  c a p a b i l i t y  w i l i  p rovide  
o p e r a t i o n a l  f l e x i b i l i t y  f o r  meet ing any c i rcumstances  when the  a v a i l a b i l i t y  of e l e c t r i c i t y  may be reduced.  
The c h i l l e r s  a r e  p r e s e n t l y  o p e r a t i n g  be l  ow t h e i r  r e f r i g e r a t i o n  c a p a c i t y .  Convert ing t h e  c h i l l e r s  from 
3-pass  t o  2-pass  c o n f i g u r a t i o n ,  and i n s t a l l i n g  h ighe r  capac i ty  d i s t r i b u t i o n  pumps w i l l  lower the  des ign  
tempera ture  d i f f e r e n t i a l  a c r o s s  the  c h i l l e r s ,  thereby  r e q u i r i n g  less energy.  Temperature d i f f e r e n t i a l s  
of 5OF t o  1 2 0 F  (2.8OC t o  6.6%) a r e  s u f f i c i e n t  t u  provide  Lhe Center  wi th  c o o l i n g  f o r  personnel  comfort  
and computer ope ra t ion  wh i l e  ma in ta in ing  optimum loading  c a p a c i t y .  

n-.. 
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I t  i s  t h e r e f o r e  d e s i r a b l e  t o  accomplish t h i s  p r o j e c t  from both an energy conse rva t ion  and an  o p e r a t i o n a l  
r n g t  s t n n d p o i n t  The proposed m o d i f i c a t i n n  w i l l  r e s r i l t  i n  an e s t ima ted  sav ing  of 357" i n  n e t  gas well head 
energy consumed i n  p rov id ing  r e f r i g e r a t i o n  trom t h e  c e n t r a l  p l a n t .  nased on t h e  e s t ima ted  sav ings  a s s o c i a t e d  
wi th  t h i s  p r o j e c t ,  t h e  c a p i t a l  inves tment  would be r e t u r n e d  w i t h i n  2-3 y e a r s .  

PROJECT DESCRIPTION:  

This  p r o j e c t  p rovides  f o r  conve r t ing  fou r  of t h e  seven 2,000-ton c h i l l e r  u n i t s  i n  t h e  Cen t ra l  Heat ing and 
Cool ing  P l a n t ,  Bui ld ing  24 a t  J S C ,  from a s team t u r b i n e - d r i v e n  system t o  an e l e c t r i c  motor-dr iven system. 
The p r o j e c t  a l s o  provides  f o r  r e l a t e d  m o d i f i c a t i o n s  t o  the  e l e c t r i c a l  f eede r  system and a s s o c i a t e d  swi tch-  
gear  t o  f u r n i s h  t h e  a d d i t i o n a l  e l e c t r i c a l  power r e q u i r e d  f o r  t he  new e l e c t r i c - d r i v e  motors.  The work i n -  
c ludes  removing t h e  steam system and t u r b i n e  d r i v e  from t h e  c h i l l e r s ,  t he  t u r b i n e  c o n t r o l  pane l  and 
a s s o c i a t e d  c o n t r o l s  p i p i n g ,  s u r f a c e  condensers  and s team e j e c t o r s .  I t  a l s o  inc ludes  modifying t h e  coo l ing  
tower p i p i n g  t o  conform t o  the  reduced h e a t  r e j e c t i o n  requi rements .  The p r o j e c t  p rovides  f o r  i n s t a l l i n g  
e l e c t r i c - d r i v e  motors on fou r  c h i l l e r s ,  swi tchgear  f o r  t h e  e l e c t r i c - d r i v e  motor system, and a p p r o p r i a t e  
e l e c t r i c a l  motor system c o n t r o l s .  I n  a d d i t i o n ,  t h e  p r o j e c t  p rovides  f o r  r econf igu r ing  the  c h i l l e d  water  
d i s t r i b u t i o n  f low t o  i n c r e a s e  the  sys tem e f f i c i e n c y .  The r e c o n f i g u r a t i o n  inc ludes  r e p i p i n g  t h e  heads of 
a l l  seven c h i l l e r  u n i t s  t o  conve r t  them from a 3-pass  t o  a 2-pass  c o n f i g u r a t i o n ,  and r e p l a c i n g  t h e  
d i s t r i b u t i o n  pumps t o  provide  g r e a t e r  volume. 

PROJECT COST ESTIMATE: 

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

Demoli t ion and equipment removal . . . . . . . . . . . . . .  
Conversion of  c h i l l e r s  t o  e l e c t r i c  d r i v e  ...... 
X o d i f i c a t i o n s  t o  e l e c t r i c  feeder s y s L e r r i . .  ..... 

1,200-A. c i r m i t  b reake r  ..................... 
3-phaseY 15-kV, 600-A cab le  . . . . . . . . . . . . . . . . .  

Modi f i ca t ions  t o  coo l ing  tower pumps and 
fan m o t o r . . . . . .  ............................. 

Repiping of c h i l l e r  heads ..................... 

Uni t  of Unit  T o t a l  
Measure Quan t i ty  c o s t  c o s t  - 

2 ,540 ,000  

Uni t s  
EA 

E A 
LF 

EA 
EA 

4 
4 

2 
6 , 8 0 0  

7 
7 

3,000 
290,000 

85,000 
64.00 

14 , 000 
95 , 000 

1 2  , 000 
1 , 160,000 

605 , 000 

( 170,000) 
( 4 3 5 , 0 0 0 )  

98 ,000  
665 , 000 
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- - -  _ - -  - _ -  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 )  ................. 

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

Tota l  
P,.?.+ 
b"3 L 

2 . 5 ' 3  .Goo 

LIST OF RELATED GRAPHICS: 

Loca t ion  P lan  
Schematic of C h i l l e r  Conversion 
Schematic of C h i l l e r  Head Repiping 

OTHER EQUIPMENT SUMMARY: None 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS  PROJECT: 

It i s  p r e s e n t l y  e s t ima ted  t h a t  no f u t u r e  CoF funding w i l l  be  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 

PROJECT TITLE: Modi f i ca t ions  f o r  U t i l i t y  Cont ro l  System 

INSTALLATION : John F . Kennedy Space Center  

I FY 1978 CoF ESTIMATE: $2,130,000 1 
LOCATION OF PROJECT: Merritt I s l a n d ,  Brevard County, F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE : O f f i c e  of  Center  Opera t ions  

FY 1977 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  yea 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 :  

P 1 ann i n g  
and Design Cons t ruc t  i on  To ta l  

............................. 3,171,000 
Other a f f i l i a t e d  funding . .  ....................... 90,000 1,315,000 1,405,000 
S p e c i f i c  CoF funding 416,000 2,755,000 

To ta l  .......................................... 506,000 4.070.000 4.576,OOO 

SUMMARY PURPOSE AND SCOPE : 

This p r o j e c t  cont inues  and ex tends  t h e  mod i f i ca t ions  Tor t h e  i i t i l i t y  Cont ro l  Sys t em (UCS)  b e i n g  i n s t a l l e d  i n  
t h e  Kennedy Space Center  (KSC) I n d u s t r i a l  Area. P r i o r  yea r  programs provided in s t rumen ta t ion  systems f o r  re- 
m o t e  monitor ing and c o n t r o l  of  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  (WAC), po tab le  wa te r  and sevaoo 0- 

t r ea tmen t  systems i n  t h e  main I n d u s t r i a l  Area; and f o r  t h e s e  same systems as  w e l l  as t h e  60-Hertz e l e c t r i c a l  
power and f i r e  a l a rm systems i n  Launch Complex 39. The purpose of  t h i s  y e a r ' s  increment  i s  t o  expand the  UCS 
t o  i n c l u d e  HVAC, p o t a b l e  w a t e r  and sewage t r ea tmen t  systems i n  t h e  o u t l y i n g  f a c i l i t i e s  o f  t he  I n d u s t r i a l  Area; 
and t h e  60-Hertz e l e c t r i c a l  power and f i r e  a l a rm systems i n  t h e  I n d u s t r i a l  Area i t s e l f .  The c e n t r a l i z e d  moni- 
t o r i n g  and c o n t r o l  of  v a r i o u s  systems t h a t  t h e  UCS provides  w i l l  enhance s a f e t y ,  conserve energy,  and improve 
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r e l i a b i l i t y  and e f f i c i e n c y  of  u t i l i t i e s  o p e r a t i o n  and maintenance, t hus  c o n t r i b u t i n g  t o  b e t t e r  management of 
L ~ S V U L C ~ ~  aiid s d v i l i g s  uLr p e i s u i i i i e l .  

PROJECT JUSTIFICATION: 

This  i s  t h e  f o u r t h  increment  of a p r o j e c t  i n i t i a t e d  i n  CY 1974 t o  r e t a i n  and improve t h e  suppor t  c a p a b i l i t i e s  
i n h e r e n t  i n  e x i s t i n g  f a c i l i t i e s  necessa ry  f o r  KSC's long-range launch miss ion  r o l e  through t h e  s h u t t l e  program. 
The moni tor ing  and c o n t r o l  of u t i l i t y  HVAC. f i r e  alarm, and 60-Hertz e l e c t r i c a l  power by au tomat ion  w i l l  a ch ieve  
a s i g n i f i c a n t  r e d u c t i o n  i n  manpower f o r  o p e r a t i o n s  now performed manually i n  a l a r g e  number of f a c i l i t i e s  re -  
q u i r e d  t o  suppor t  KSC launch a c t i v i t i e s .  Savings i n  t h e  u t i l i t y  conse rva t ion  program w i l l  a l s o  be  achieved;  
t h e  mis s ion  o f  suppor t  o p e r a t i o n s  and t a s k  performance of  maintenance and o p e r a t i o n s  personnel  w i l l  be  enhanced; 
and g r e a t e r  respons iveness  t o  p o t e n t i a l  problems through e a r l y  warnings of  o u t - o f - l i m i t  system c o n d i t i o n s  w i l l  
be  p o s s i b l e  as a r e s u l t  of remote moni tor ing  and c o n t r o l .  

The UCS w i l l  monitor  and c o n t r o l ,  through au tomat ion ,  systems t h a t  provide  b a s i c  s e r v i c e s  -- HVAC f o r  pe r -  
sonnel  and equipment,  p o t a b l e  w a t e r ,  f i r e  d e t e c t i o n  and p r o t e c t i o n ,  sewage t r ea tmen t ,  and e l e c t r i c a l  power f o r  
machinery and equipment i n  systems which i n d i r e c t l y  suppor t  t h e  p rocess ing  and launch of  s h u t t l e  payloads and 
v e h i c l e s .  

Automation w i l l  a l l ow t e s t i n g  of u t i l i t y  systems on a n  end-to-end b a s i s  w i th  s i g n i f i c a n t l y  fewer personnel  
than  p r e v i o u s l y  achieved  by manual means. This  w i l l  permi t  f a s t e r  i d e n t i f i c a t i o n  o f  system d e f e c t s  t han  t h a t  
now o b t a i n e d  by p e r i o d i c  p reven t ive  maintenance performed by roving  f i e l d  personnel .  Immediate shutdown o r  
c o r r e c t i v e  a c t i o n  can thus  be  t aken  b e f o r e  major damage occur s .  I t  w i l l  a l s o  provide  o p e r a t i o n a l  f l e x i b i l i t y  
because  of  t h e  c a p a b i l i t y  t o  change system c o n f i g u r a t i o n s  by preplanned sof tware  program i n p u t s .  

The implementat ion of  t h i s  p r o j e c t  i s  expec ted  t o  r e s u l t  i n  i d e n t i f i a b l e  manpower, energy and t r a n s p o r t a -  
t i o n  sav ings .  The p o t e n t i a l  manpower c o s t  s av ings  a s s o c i a t e d  wi th  t h i s  p r o j e c t ,  scheduled t o  beg in  i n  mid- 
CY 1979,  a r e  as  fo l lows :  

Approximately 25  e l e c t r i c a l ,  6 mechanical and 10 f i r e  u r o t e c t i o n  Dersonnel w i l l  h e  e l imina ted .  equat ing  t o  
a "savings" o f  about  $1,120,090 t h e  f i r s t  yea r .  E l e c t r i c a l  energy consumption sav ings  e f  a p p r m i m a t e l y  one 
m i l l i o n  KWH a l s o  equa te s  t o  a p o s s i b l e  sav ings  o f  approximate ly  $25,000 t o  $30,000 t h e  f i r s t  yea r .  

Based upon t h e  t o t a l  c o s t  of $2,130,000 and t h e  i d e n t i f i e d  p o t e n t i a l  c o s t  sav ings  of  abou t  $1,150,000 t h e  
f i r s t  y e a r ,  t h e  r e s u l t a n t  "simple payback" pe r iod  i s  abou t  2 yea r s  f o r  t h i s  p r o j e c t .  This  i s  then a "good 
investment" .  
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PROJECT DESCRIPTION: 

This y n j e c t  prex?-ii_e_c c e f i c e r ~  . f id  c e ~ t r e l ~  Ffi x~as~icr~s utilit:, sy~f-e-~s c ~ n f i e c t e d  c e n t r a l  ccmnii t inrn ..... ~ o n i r i n m o n t  - ~ - - ~  ....... 
v i a  t h e  communications c a b l e  system. The f i r e  a l a r m  system has  requi rements  f o r  350 s i g n a l s  i n  65 f a c i l i t i e s ,  
i n c l u d i n g  f i r e  and smoke d e t e c t o r s  and s p r i n k l e r  flow i n d i c a t o r s .  The 60-Hertz e l e c t r i c a l  power system h a s  r e -  
qu i rements  f o r  about  1 ,260  s i g n a l s  from some 55 f a c i l i t i e s ,  i n c l u d i n g  c u r r e n t  and v o l t a g e  of t r ans fo rmers  i n  
s u b s t a t i o n s ,  s t a t u s  o f  c i r c u i t  b r e a k e r s  and remote c o n t r o l  of au tomat i c  t r a n s f e r  swi t ches .  The HVAC system h a s  
requi rements  f o r  135 s i g n a l s  i n  the  Spacec ra f t  Assembly and Encapsula t ion  F a c i l i t i e s ,  i n c l u d i n g  a i r  h a n d l e r  

p o t a b l e  w a t e r  systems w i l l  r e q u i r e  approximate ly  10 s i g n a l s .  
s ta tus  ccmprcsscr m c t c r  currcnts, ch i??c r  and pimp s t a t u s ,  a d  ::atcr t empera tu res .  The sewage t r e a t m e n t  a d  

Four teen  e x i s t i n g  remote u n i t s  w i l l  be modif ied and t h r e e  new remote u n i t s  w i l l  be  i n s t a l l - e d  t o  c o l l e c t  
s i g n a l s  from a g iven  area and t r a n s m i t  them t o  t h e  c e n t r a l l y  l o c a t e d  computer equipment. 
equipment suppor t ing  t h e  moni tor ing  and c o n t r o l  f u n c t i o n s ,  such a s  t e l e m e t r y  equipment,  a p p r o p r i a t e  mass 
s t o r a g e  d e v i c e s ,  c e n t r a l l y  l o c a t e d  computer equipment wi th  o p e r a t o r  conso le s ,  and ca thode  r a y  tube  d i s p l a y s ,  
were funded wi th  p r i o r  yea r  r e sources .  
and p rocesses  s i g n a l s  from remote t e rmina l  u n i t s  and f eeds  them t o  a computer w i l l  be  provided by t h i s  p r o j e c t .  

The d a t a  p rocess ing  

P e r i p h e r a l  equipment such as  t h e  f ron t - end  p rocesso r  which c o l l e c t s  

The UCS w i l l  a l s o  monitor  and c o n t r o l  s e n s o r s  and c o n t r o l s  i n  f a c i l i t i e s  cons t ruc t ed  and modified under t h e  
space  s h u t t l e  program, such as  t h e  hype rgo l i c  f a c i l i t i e s .  

PROJECT COST ESTIMATE : 
Uni t  o f  
Measure 

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

HVAC subsystem .................................. 
Potab le  water subsystem ......................... 
Sewage t r ea tmen t  subsystem ...................... 
F i r e  a l a rm subsystem ............................ 
60-Hertz power subsystem ........................ 

Equipment ......................................... 
Remote u n i t s . .  .................................. 
U C S  system i n s t a l l a t i o n  and checkout  ............ 
P e r i p h e r a i  equipment ............................ 

LS 
LS 
LS 
LS 
LS 

LS 
LS 
LS 

Uni t  
Quan t i ty  c o s t  - 

Tota l  
c o s t  

1,400,000 

282,000 
2,300 
3,000 

256 000 
857 000 
730,000 

430 000 
98,000 

202 000 
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F a l l o u t  S h e l t e r  (no t  f e a s i b l e ) .  . 
T o t a l  ......................... 

. .  

.. 

Uni t  of 
Me2sure 

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

Tota l  
Cnr t  

. .  ................... 2.130.000 

LIST OF RELATED GRAPHICS: 

Loca t ion  P l a n  
KSC I n d u s t r i a l  Area - S i t e  P lan  

OTHER EQUIPMENT SUMMARY: 

Senso r s ,  c o n t r o l s  and some remote u n i t s  w i l l  be  i n s t a l l e d  i n  t h e  W A C  systems,  and i n  t h e  hype rgo l i c  
f a c i l i t i e s  be ing  modified and funded under  t h e  space  s h u t t l e  unique CoF program. These a r e  r equ i r ed  f o r  t he  
i n i t i a l  o p e r a t i o n s  of  t hese  space  s h u t t l e  f a c i l i t i e s  and a re  i n  a d d i t i o n  t o  t h i s  p r o j e c t .  The t o t a l  es t imated 
c o s t  of t h i s  " s h u t t l e  unique" equipment i s  approximate ly  $200,000. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

It i s  es t ima ted  t h a t  about  $500,000 t o  $1,000,000 w i l l  b e  r equ i r ed  i n  f u t u r e  CoF programs t o  complete t h i s  
p r o j e c t  and p rov ide  monitor ing and c o n t r o l  of t h e  "second s h u t t l e  flow" f a c i l i t i e s ,  such as a t  Launch Pad "B". 
However, t h i s  FY 1978 f o u r t h  increment  i s  f u l l y  o p e r a b l e  and usab le  by i t s e l f  and t h e  r e s u l t a n t  es t imated  
"savings"  are  no t  dependent on any such f u t u r e  funding .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1978 ESTIMATES 

PROJECT TITLE: R e h a b i l i t a t i o n  of Main Heat ing  _ _  Plan t  ~~ 

I 1 INSTALLATION: Langley Research Center  

I FY 1978 ESTIMATE: $790,000 
I I 

LOCATION OF PROJECT: Hampton, V i r g i n i a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of  Center  Opera t ions  

FY 1977 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  a n n i  ng 
and Design Cons t ruc t ion  T o t a l  

S p e c i f i c  CoF funding  ............................ 
Other  a f f i l i a t e d  funding  ........................ 

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

48,000 - - -  48,000 
- - -  2,800,000 2,800,000 

48 .OOO 2.800.000 2.848 .OOO 

SUMMARY PURPOSE AND SCOPE: 

I i h e  purpose o f  t h i s  p r o j e c t  i s  t o  upgrade the  r e l i a b i l i t y ,  effect<-deness  and e f f i c i e n c y  of t h e  mai:: 
h e a t i n g  p l a n t  by r e h a b i l i t a t i n g  t h e  b u i l d i n g  and r e p l a c i n g  t h e  worn and outmoded equi iment .  The main 
h e a t i n g  p l a n t  p r ~ v i d e s  steaiii f o r  b u l l d i n g  h e a t i n g  arid a i r  c o n d i t i o n i n g  a d  i s  tile p r i m a r y  svurce  of pro-  
c e s s  steam a t  r e s e a r c h  f a c i l i t i e s  employing steam e j e c t o r s .  The b u i l d i n g  i s  n e a r l y  30 y e a r s  o ld  and 
r e q u i r e s  g e n e r a l  r e h a b i l i t a t i o n  t o  c o r r e c t  normal d e t e r i o r a t i o n .  The e x i s t i n g  a i r  compressor s e r v i c e  
systems a r e  20 y e a r s  o l d ,  and not  on ly  a r e  worn o u t  bu t  a r e  o b s o l e t e .  The p resen t  v e r t i c a l  b o i l e r  feed-  
water  pumps must be r ep laced  by more r e l i a b l e  and more e f f ~ r t i v ~  h o r i 7 o n t n l  p i m p s -  T h e  d e a c t i v a t e d ,  
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?k;-year old "vallei- $& w i l l  L e  removed, c r e a t i n g  space  f o r  r e l o c a t i n g  b o i l e r  feedwater  chemical  t rea tment  
equipment.  

p l a n t  i s  shown i n  F igure  1. 

New b o i l e r  feedwater  pumps w i l l  be  i n s t a l l e d  i n  t h e  space p rev ious ly  occupied by t h e  chemical 
+rn l+mn"t  nn,,;nm--t -CIULy.LLCL.L,  L L l l l t L L l a L L 1 t s  - 1  :-:--*:-- - L -  cllc l i e d  i u r  ad r i i i i vna i  b u i i d i n g  space.   he i o c a t i  on ot t h e  m a i n  h e a t < = -  

0 
-L C I  - . . I c - L * c  

PROJECT JUST I F  I C A T  I O N  : 

A s  a key f a c i l i t y  a t  Langley, t h e  main h e a t i n g  p l a n t  must be maintained i n  a s t a t e  of  h igh  r e l i a b i l i t y  
and r e a d i n e s s .  The f a c i l i t y  does and w i l l  c o n t i n u e  to p l a y  a v i t a l  r o l e .  I n  l i t e  1979, t he  R c f u s c - ~ i r d  
Steam Genera t ing  F a c i l i t y  (RSGF), which was a u t h o r i z e d  f o r  FY 1977, i s  scheduled t o  become o p e r a t i o n a l .  
s team capaciLy of  t he  KSGF w i l l  not  be enough t o  meet t h e  t o t a l  Center  demand a t  a l l  t imes.  
summer, t h e  main h e a t i n g  p l a n t  w i l l  be r e q u i r e d  t o  c a r r y  t h e  f u l l  steam demand d u r i n g  annual  maintenance 
shutdown o f  t h e  RSGF, and must be capable  o f  coming "on l i ne"  t o  f i l l  r e s e a r c h  demands t h a t  cannot  be m e t  
by the  RSGF. During the  win te r ,  t h e  p l a n t  must supply  the  ba lance  of t he  peak demand load t h a t  t h e  RSGF 
cannot  supply ,  p l u s  r e s e a r c h  load demands. I n  a d d i t i o n ,  t he  main hea t ing  p l a n t  houses  compressor systems 
which p rov ide  the  pr imary source of s e r v i c e  a i r  f o r  75 f a c i l i t i e s .  The s e r v i c e  a i r  i s  used t o  d r i v e  va r ious  
pneumat i ca l ly  opera ted  va lves  and f o r  t he  o p e r a t i o n  of  t h e  b o i l e r s .  

The 
During t h e  

To p rov ide  t h e  needed r e l i a b i l i t y  and r e a d i n e s s ,  t h e  worn and outmoded equipment must be r ep laced .  
p a r t s  a r e  d i f f i c u l t  t o  procure ,  s i n c e  d e s i g n  obsolescence  p rec ludes  ob ta in ing  them from g e n e r a l  s tock .  
f a b r i c a t i o n  i s  c o s t l y  and d e l i v e r y  t i m e  l eng thy .  
i s  a major problem and has  l i m i t e d  t h e  c a p a b i l i t y  of t h e  p l a n t  t o  supply peak s t e a m  demands. 
have been i n  s e r v i c e  f o r  approximately 10 y e a r s  and have d e t e r i o r a t e d  t o  t he  p o i n t  where s m a l l  t u r b i n e  d r iven  
pumps have been i n s t a l l e d  t o  i n s u r e  p l a n t  o p e r a t i o n .  
because of h ighe r  p r i o r i t y  p r o j e c t s .  
could  s e r i o u s l y  a f f e c t  t he  ope ra t ion  of many of t h e  major r e sea rch  f a c i l i t i e s  a t  the Langley Research Center .  

Spare 
Spec ia l  

The f r equen t  breakdown of t he  o b s o l e t e  b o i l e r  feedwater pumps 
These pumps 

This  p r o j e c t  has  been d e f e r r e d  f o r  t h e  p a s t  s e v e r a l  years  
F u r t h e r  d e f e r r a l  w i l l  r e s u l t  on ly  i n  cont inued  h igh  maintenance c o s t s  and 

PROJECT DESC I PT I O N :  

This  p r o j e c t  w i l l  e n t a i l  gene ra l  r e h a b i l i t a t i o n  of  t h e  b u i l d i n g  t o  c o r r e c t  normal d e t e r i o r a t i o n  and improve 
L I I ~  work rnviroimeri i .  Xew a c o u s t i c a l  c e i i i n g s ,  wa l l  s u r f a c e s  and f i o o r l n g  w i l l  he i n s t a l l e d  in t he  foyer  and 
two o f f i c e s .  The c e i l i n g  and w a l l s  of  t h e  shop w i l l  be pa in t ed .  New l i g h t i n g ,  a i r  cond i t ion ing  and windows 
w i l l  h e  i n s t a l l e d  i n  both  ire 's .  I n  the  b c i l c r  raom a r c a ,  sxterlor w a l l s  w i l l  be i e p a i i e d ,  i i i t e r i v r  s u r f a c e s  
p a i n t e d ,  and, where r equ i r ed ,  new l i g h t i n g  f i x t u r e s  and improved v e n t i l a t i o n  w i l l  be i n s t a l l e d .  The d e a c t i v a t e d ,  
24-year  o l d  low-pressure  it4 b o i l e r  w i l l  be  removed and d isposed  o f .  A s  mentioned e a r l i e r ,  t he  chemical t r e a t -  
menL f u r  t he  b o i l e r  feedwater  w i l l  be moved from i t s  p r e s e n t  l o c a t i o n  t o  the  v i c i n i t y  of t h e  b o i l e r  t h a t  was 
removed, p e r m i t t i n g  i n s t a l l a t i o n  o f  t he  new b o i l e r  feedwater  pumps i n  the  space former ly  occupied by t h e  t r e a t -  
ment equipment (F igure  2 ) .  

C l  - 
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5 2 The two 350 psi (24.1 X 10 newtodmeter ) air compressors will be replaced by an improved air compressor 
The LOO p s i  ( 6 . 9  X 105 ~ e v t ~ n / r n c t ~ r * )  cer i t ra:  system complete with intercoolers, air dryers, and controls. 

compressors in this system. 
- -  - 3 y a L c l I I  -.: W L L L  1 3  L v r  LiiipLuvtlCi by insnailing auai air tilters which will permit simultaneous operation of two 

PROJECT COST ESTIMATE: 
Unit of Unit Total 
Measure Quantity __ cost cost - -  

Land Acquisition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - -  - - -  - -  - - - -  

..................................... - - -  - - -  185,000 Construction - - -  

. ...................... Building rehabilitation. LS 
Boiler 114 demolition . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 

........................................ 605,000 Equipment - - -  - - -  - -- 

Boiler feedwater pumps.. EA 2 127,500 255,000 
Air compressor systems LS - --  - - -  350,000 

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

Fallout Shelter (not feasible) ................... 
Total ................................................................................ 790 .OOO 

LIST OF GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Plan View 

No other collateral or noncollaterel equipnent i s  necessary. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

At the present time, there are no foreseen requirements which would require future CoF funding for t h i s  
pro] ec t . 
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CONSTRUCTION OF FACILITIES 

1 PROJECT TITLE:  R e h a b i l i t a t i o n  of Uni ta ry  P lan  Wind Tunnel 
I 1 INSTALLATION: Langley Research Center  

FY 1978 CoF ESTIMATE: $980,000 

LOCATION OF PROJECT: Hampton V i r g i n i a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of Aeronaut ics  and Space Technology 

FY 1977 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 :  

P lanning  
and Design Cons t ruc t ion  T o t a l  

S p e c i f i c  CoF funding ........................... 185 000 490 000 675 000 
Other  a f f i l i a t e d  funding . .  ..................... - - -  19,500,000 19,500,000 

........................................ T o t a l  185 .OOO 19.990,ooo 20.175.000 

SUMMARY PURPOSE AND SCOPE : 

The purpose cf this p r c j e c t  i s  to r e h a b i l  i iclir heve ra i  c r i c i c a l  e iemcnts  ot :he Uii i tary P l d ~  Vind Tunnel 
(UF'WT). i t  i s  p a r t  of an o v e r a i i  program o b j e c t i v e  t o  r e p a i r  and r e p l a c e  ag ing  equipment t h a t  requires 
i n c r e a s i n g l y  f r equen t  maintenance and emergency r e p a i r .  R e h a b i l i t a t i o n  of t h e  2 1 - y ~ ~  old Pb!T cs~xczccd 
w i t h  an FY 1976 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 .  The FY 1978 p r o j e c t  w i l l  p rovide  f o r  r e h a b i l i t a t i o n  
of t he  most c r i t i c a l  i t ems  of t h e  main d r i v e  system, r e h a b i l i t a t i o n  of t he  tunnel  suppor t  r o l l e r  n e s t s  and 
s l i d e s ,  a l ignment  of t he  main d r i v e  system and compressors ,  and r ehab i l iLaLion  u f  t he  coo l ing  tower.  Timely 
r e h a b i l i t a t i o n  of t h i s  wind t u n n e l ,  which i s  a c r i t i c a l  aerodynamic test f a c i l i t y  used t o  suppor t  n a t i o n a l  
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programs pe rca in ing  t o  supe r son ic  r l i g h t ,  s t a b i l i t y  and c o n t r o l ,  and f l u i d  dynamics i s  e s s e n t i a l  t o  avoid 
c a t a s t r o p h i c  f a i l u r e ,  reduce  unscheduled downtime f o r  emergency r e p a i r s ,  and lower t h e  o v e r a l l  o p e r a t i n g  and 
-.-f-'. - - - - - -  - - - L -  

L L L a L L l  C C I 1 Q l l L . T  L V 5  L b  . 
PROJECT 3 USTIFLCATION : 

The Uni t a ry  P lan  Wind Tunnel Act of 1949 provided f o r  t h e  c o n s t r u c t i o n  of t h i s  unique f a c i l i t y  t o  meet t he  
c r i t i c a l  needs of NASA, I n d u s t r y ,  M i l i t a r y ,  and o the r  Government agencies  i n  the  development of h igh  speed 
a i r c r a f t  and m i s s i l e s .  I n  r e c e n t  yea r s  i t  has  played a m a j o r  r d e  FE c ~ i c e  systcmr, d c v c l ~ p n c n t  Li, the i r L i i L d i  
boost  and r e e n t r y  phases ,  a n d  i s  a p r i m a r y  h c i l i t y  i n  space  s h u t t l e  development.  I n  m i l i t a r v  suppor t ,  
e s s e n t i a l l y  a l l  supe r son ic  c o n f i g u r a t i o n s  have been t e s t e d  i n  t h i s  f a c i l i t y .  Examples inc lude  developmenc 
programs on the  F-14, F-15 ,  and F-16 a i r c r a f t .  The Uni ta ry  P lan  Wind Tunnel Act a l s o  makes p r o v i s i o n  f o r  
i n d u s t r y  p r o p r i e t a r y  t es t s  on a c o s t  re imbursable  b a s i s .  The r e s e a r c h  c a p a b i l i t y  of t h i s  f a c i l i t y  i s  e s s e n t i a l  
t o  c u r r e n t  and p r o j e c t e d  aerodynamic and missi le  r e s e a r c h  programs. I t s  annual  occupancy r a t e  of 1,500-2,000 
hours  ( f o r  each of t h e  two tes t  s e c t i o n s )  a t tes t s  t o  i t s  importance a s  an aerodynamic development t o o l  f o r  t h e  
e n t i r e  aerospace  community. 

The r e s e a r c h  c a p a b i l i t y  of t h i s  f a c i l i t y  i s  e s s e n t i a l  t o  c u r r e n t  and p r o j e c t e d  r e s e a r c h  programs i n  t h e  a r e a s  
of missi le  r e s e a r c h ,  m i l i t a r y  a i r c r a f t  r e s e a r c h ,  and long  hau l  a i r c r a f t  r e s e a r c h .  The UPWT i s  the  only supe r -  
son ic  wind tunne l  capab le  of s t a b i l i t y ,  c o n t r o l ,  and performance t e s t i n g  r e q u i r e d  t o  suppor t  Langley ' s  r o l e s  
and mis s ions .  I n  a d d i t i o n  t o  t h e s e  major r o l e s ,  t h e  f a c i l i t y  w i l l  con t inue  t o  suppor t  t he  Space S h u t t l e  Pro- 
gram, d i r e c t  DoD r e q u e s t s ,  and i n d u s t r y  t e s t i n g  ( i n c l u d i n g  j o i n t  and c o s t  re imbursable  programs).  The UPWT i s  
a major e lement  of t h e  c u r r e n t  and f u t u r e  LaRC r e s e a r c h  e f f o r t  and provides  s i g n i f i c a n t  suppor t  t o  o t h e r  
Government agenc ie s  and i n d u s t r y .  Any r educ t ion  of o p e r a t i n g  c a p a b i l i t y  would no t  be i n  t h e  b e s t  n a t i o n a l  
i n t e r e s t .  

The requirements  f o r  t h i s  f a c i l i t y  a r e  so v i t a l  t h a t  i t  has  remained i n  cons t an t  use  s i n c e  i n i t i a l  s t a r t -  
up and ma in ta ins  a backlog of  20 t o  30 planned R&D a c t i v i t i e s  which i s  approximately s i x  months o p e r a t i o n .  
Assuming t h a t  t h e  p r o j e c t  i s  approved f o r  I 3  1978, t he  f a c i l i t y  w i l l  have logged approximately 40,000 hours  
a t  t h e  t ime of r enova t ion  wi thou t  a major overhaul .  The p r o b a b i l i t y  of s e r i o u s  f a i l u r e s  i s  obvious ly  i n -  
c r e a s i n g  wi th  a d d i t i o n a l  o p e r a t i n g  t ime,  A l s c l  underscor ing  the  l n p ~ r t a z c e  of th i s  p r o j r ~ t  rlre procurement 
lead  t i m e s  o f  s i x  t o  18 months f o r  many c r i t i c a l  components. The a i t e r n a t i v e  t o  this  p r o j e c t  i s  cont inued  
ope ra t ion  of a l a r g e  f a c i l i t y  a t  a h igh  maintenance c o s t  and t h e  i n c r e a s i n g  r i s k  of a s e r i o u s  equipment 
f a i l u r e  cind prolonged downrime. 

Rehabi 
e l  emen t s 

i t a t i o n  of t h i s  f a c i l i t y  i s  n e c e s s i t a t e d  by t h e  unre  
such as t h e  main d r i v e  system and the  coo l ing  tower 

i a h l e  c o n d i t i o n  of c e r t a i n  c r u c i a l  mechanical  
Typica l  problems wi th  the  main d r i v e  system 
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~ n ~ L i . ! d e  c h q t t  ~ i s a l i g z x n t  x:! a5ncra;l vibration. T h e  d i - i v r  s y s  Len1 has Ehe capabiiity of deveioping 100,000 
horsepower and is coupled to six large compressors. It has been operating for 21 years at an average of 1,800 
hours per year w i t h o i i t  a rnmpletp .I---L,,- -..- y L C L A V L . .  I_.LCLLLL L L r D p C C  L L U L I ~  of tlir cou l i I ig  Lower have reveaied 
acceierated deterioration of that structure. The cooling tower support structure is cracked and rotten 
(Figure 4 )  and the wood baffles have deteriorated to such an extent that they are falling into the basin. 
This causes clogging of screens and filters and seriously reduces cooling tower efficiency, thereby limiting 
tunnel test capabilities on hot summer days. 

otsr, 1 P A  incnof.tinT1 Dn---+ :------:--- 

PROJECT DESCRIPTION: 

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

The continuing deteriorating condition of the 8-cell cooling tower is becoming a serious problem with 
respect to the uninterrupted operation of the UPWT. Because of the advanced state of deterioration and 
risk of serious failure, emergency repairs to one cell have already been made. This project will provide 
for the rehabilitation of the remaining 7 cells, replacement of the 14-inch (0.36 meter) hot water risers, 
and provide a fiberglass treatment for the exterior of the cooling tower. 

PROJECT COST ESTIMATE: 

Land Acquisition 

Cons t r uc t ion 

Rehabilitation of the cooling tower cells ...... 
Replacement of I&-inch hot xater riscrs ........ 
Exterior fiberglass treatment.. ................ 
Alignment of main drive motors and compressors. 
Tunnel support roller nests and slides 
rehabilitation ............................... 

Main drive system and compressor rehabilitation 

Unit of 
Mea sur e 

EA 
r i  

SF 
LS 

T.S 
LS 

T-m 

Unit Total 
Quanti ty cost cost 

7 60,000.00 420,000 

105 , 000 
- - -  - - -  68,000 

200 75.00 is , 000 
15 , 300 6.86 
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EquFp~~ent - - -  - - -  - -  - ......................................... 
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 )  .................... - - -  - - -  - - -  

Tota l  ............................................................................... 
LIS1 UF KELA'L'ED GRAPHICS: 

F igure  1 - Locat ion P lan  
F igu re  2 - S i t e  Loca t ion  
F igu re  3 - Plan  V i e w  
F igure  4 - Cooling Tower 
F igu re  5 - Main Dr ive  
F igu re  6 - Typica l  V i e w  of Tunnel and Support  Equipment 

OTHER EOUIPMENT SUMMARY: 

No o t h e r  c o l l a t e r a l  o r  n o n c o l l a t e r a l  equipment i s  involved .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:  

Tota l  
Lost  

Cons t ruc t ion  of F a c i l i t i e s  funding r e q u i r e d  t o  complete  t h e  r e h a b i l i t a t i o n  of t h i s  f a c i l i t y  i s  e s t ima ted  
a t  approximately $4 m i l l i o n .  However, r e s u l t s  of t h e  compressor i n s p e c t i o n s  w i l l  be r e q u i r e d  t o  conf i rm 
the  u l t i m a t e  c o s t  of a l l  r e q u i r e d  r e h a b i l i t a t i o n .  
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1978 ESTIMATES 

REHABILITATION OF UNITARY PLAN WIND TUNNEL 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1978 ESTIMATES 

FY 1978 CoF ESTIMATE: $860,000 

LOCATION OF PROJECT: Cleve land ,  Cuyahoga County, Ohio 

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Center  Opera t ions  

FY 1977 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 :  

P lanning  
and Design Cons tr u c t i o n  T o t a l  

............................. 60  000 
Other  a f f i l i a t e d  funding - - -  2 , 149 , 000 2 149,000 
S p e c i f i c  CoF funding 60,000 - - -  

......................... 
T o t a l  .......................................... 60.000 2.149 .OOO 2.209.000 

SUMMARY PURPOSE AND SCOPE : 

i h i s  p r o j e c t  c o n s i s t s  of mod i f i ca t ions  t o  t h e  c e n t r a l  c h i l l e d  water supply system i n  R e f r i g e r a t i o n  Bui ld-  
ing No. 9 a t  L e w i s  Research Center  (F igu re  1) .  The system p r e s e n t l y  s u p p l i e s  c h i l l e d  water f o r  a i r  condi-  
t i o n i n g  and p rocess  equipment t o  n i n e  b u i l d i n g s  t h a t  accommodate r e s e a r c h  and suppor t ing  f a c i l i t i e s  involved 
i n  advanced a e r o n a u t i c a l  p ropu l s ion  technology.  This  mod i f i ca t ion  w i l l  r e p l a c e  o l d ,  u n r e l i a b l e  p i s t o n  type 
compressors wi th  t h e  new c e n t r i f u g a l  t ype ,  and provide  a l l  necessa ry  connec t ions ,  c o n t r o l s ,  and r e l a t e d  
i n s t a l l a t i o n  i t ems .  Besides upgrading t h e  35-year  o ld  system, mod i f i ca t ion  w i l l  i n c r e a s e  the  systems 
c a p a c i t y ,  enab l ing  i t  t o  s e r v e  f i v e  o t h e r  bu i id ings  i n  a d d i t i o n  t o  t h e  n i n e  i t  c u r r e n t l y  se rves .  
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The chilled water siip?ly system in R e f r i g e r s t i f i n  R ~ ~ i l d F n g  0 ( F i g ~ r e  2 )  5 s  c c n ~ r a ?  sou rcs  sf chi::e& 
water  r o r  a i r  cond i t ion ing  and process  equipment i n  the  n i n e  b u i l d i n g s  t h a t  accommodate r e s e a r c h  and suppor t ing  
f a c i l i t i e s  involved i n  advance a e r o n a u t i c a l  p ropu l s ion  technology.  These n ine  b u i l d i n g s  a r e  the  R e f r i g e r a t i o n  
Bui ld ing  ( c o n t r o l  room), I c i n g  Research Tunnel ( o f f i c e s  and shops ) ,  Chemistry Labora tory ,  Engine Research 
Bui ld ing  (ERB) ( o f f i c e s ,  photographic  l a b o r a t o r y ,  s m a l l  c a f e t e r i a ,  some c o n t r o l  rooms and some tes t  c e l l s ) ,  
ERE-Southwest Wing Extens ion  ( c o n t r o l  room) , ERB-Wes t Wing ( o f f i c e s )  , Space Power Chambers ( o f f i c e s )  , V i s i t o r s  
Informat ion  Center  and t h e  Adminis t ra t ion  Bui ld ing .  Some of t he  p r o j e c t s  depending on t h e  system f o r  t e s t  
c e l l  and c o n t r o l  room coo l ing  inc lude  H e l i c o p t e r  Transmiss ion  T e s t ,  t r a c t i o n  d r i v e  systems, dynamics of 
mult i -mass  f l e x i b l e  r o t o r s ,  A l t e r n a t e  A i r c r a f t  Fue l s ,  and Advanced Tan and Compressor Technology. 

The o r i g i n a l  system (F igure  3 ) ,  which provided  1,320 tons  (16.7 x l o 9  j o u l e s / h r )  of h e a t  removal c a p a c i t y ,  
i s  o b s o l e t e .  Over t h e  y e a r s ,  r e sea rch  r equ i r emen t s  have changed, t h e  equipment has  f a i l e d ,  p a r t s  
have been "canniba l ized"  from de func t  equipment t o  ma in ta in  o p e r a t i o n a l  equipment , and t h e  systems capac i ty  

o b s o l e t e  equipment and i n s t a l l a t i o n  of new water c h i l l e r s  w i th  1 ,650- ton  (20.9 x LO9 j o u l e s / h r )  c a p a c i t y  w i l l  
p rov ide  expanded s e r v i c e  w i t h i n  the  n i n e  b u i l d i n g s  and w i l l  extend s e r v i c e  t o  f i v e  a d d i t i o n a l  bu i ld ings .  The 
a d d i t i o n a l  b u i l d i n g s  a r e  t h e  L ib ra ry  S e r v i c e s  Bu i ld ing ,  Ins t rument  Research Labora tory ,  U t i l i t i e s  Bui ld ing  
(main c a f e t e r i a ,  p o s t  exchange s t o r e ,  t e l ephone  room and c lass rooms) ,  Engineer ing S e r v i c e s  Bui ld ing  and the  
ERB-Northwest Wing ( c o n t r o l  room). 

g r a d u a l l y  has  been reduced t o  i t s  p r e s e n t  500-ton (6.33 x 10 9 j o u l e s / h r )  capac i ty .  Removal of t h e  e x i s t i n g  

E x i s t i n g  equipment has  a t o t a l  load of  688 tons  ( 8 . 7  x 10 9 j o u l e s / h r ) ,  which w i l l  i n c r e a s e  t o  1 ,217 tons 
(15 .4  x L O 9  j o u l e s / h r )  w i th  t h e  a d d i t i o n  of t h e  f i v e  b u i l d i n g s  and t o  1,647 tons (20.9 x LO9 j o u l e s r h r )  wi th  addi -  
t i o n a l  l oads  i n  p r e s e n t l y  served  bu i ld ings .  

4 t he  688 ton  (8.7 x 10 j o u l e s / h r )  load w i t h  on ly  a few days of t o t a l  c a p a c i t y  sho r t age .  The shor t age ,  how- 
e v e r ,  i s  evidenced by an i n c r e a s e  i n  c h i l l e d  wa te r  supply tempera ture ,  caus ing  tempera ture  and humidi ty  l e v e l s  
t o  r i se  i n  c o n t r o l  rooms. This  has  r e s u l t e d  i n  t e s t  c e l l  equipment and ins t rument  c a l i b r a t i o n  po in t  d r i f t ,  
which s e r i o u s l y  a f f e c t  d a t a  q u a l i t y .  The s h o r t a g e  a l s o  a f f e c t s  t he  main photographic  l a b o r a t o r y ,  where changes 
i n  room tempera ture  and humidi ty  a l t e r  f i l m  developing  t ime,  and f i l m  p rocesso r s  a r e  a f f e c t e d  because t h e  
c h i l l e d  water  i s  used to c o n t r o l  p rocess ing  w a t e r  t empera ture .  

The e x i s t i n g  500-ton (6.33 x L O 9  j o u l e s / h r )  system has  accommodated 

I f  c h i l l e d  water  i s  n o t  supp l i ed  from a c e n t r a l  sou rce ,  a number of  sma l l e r  equipment systems o p e r a t i n g  a t  
lower e f f i c i e n c y  and r e q i i i r i n g  inc reased  energy  u s ~ g e ,  a r e  r equ i r ed .  Thc c e n t r a ?  systeiii, GI-1 -L- L l l r  V L l l r L  - L L -  ildlld, 

w i l l  e l i m i n a t e  25 i n d i v i d u a l  systems of v a r i o u s  types  of equipment,  thereby  lowering maintenance c o s t s  and 
reducing  energy consumption. The d i r e c t  energy  r e d u c t i o n  i s  due t o  removing about  126  kW of  e l e c t r i c  load .  
An i n d i r e c t  s av ing  o f  about  63,000,000 g a l l o n s  (239,000 k l )  of c i t y  water  annual ly  now used t o  cool  some of 
t h e  25 systems be ing  r ep laced  w i l l  a l s o  be r e a l i z e d .  The u s e  of c e n t r a l  c h i l l e d  wa te r  a l s o  will r e d l l r ~  
space  requi rements  f o r  mechanical equipment w i t h i n  each b u i l d i n g .  
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PROJECT DESCRIPTION: 

Th i s  p r o j e c t  i nc ludes  removal of t h e  o b s o l e t e  500-ton (6.33 x lo9  j o u l e s / h r )  c h i l l e d  water  supply system 
and the  i n s t a l l a t i o n  o f  t h r e e  new c e n t r i f u g a l  water  c h i l l e r s  w i th  a t o t a l  c a p a c i t y  of 1,650 tons (20.9 x 
lo9 j o u l e s / h r )  and t h r e e  new pumps. Also inc luded  are mod i f i ca t ions  t o  f l o o r  s l a b s  t o  accommodate the  new 
c h i l l e r s ,  and hook up of t he  new equipment t o  e x i s t i n g  c h i l l e d  water  d i s t r i b u t i o n  p i p i n g  and coo l ing  tower 
water system. The e x i s t i n g  coo l ing  tower and water  system supply ing  R e f r i g e r a t i o n  Bui ld ing  No. 9 a r e  
adequate  t o  m e e t  i h  i i i c L e d s e d  requi rements  of t he  new c h i l l e r s .  

The fo l lowing  e l e c t r i c a l  work and equipment s h a l l  be inc luded  i n  t h i s  p r o j e c t .  E x i s t i n g  30-year -o ldY 
2 , 4 0 0 - v o l t ,  and 208-vol t  o i l  swi t ch  g e a r  and power and c o n t r o l  w i r i n g  a s s o c i a t e d  w i t h  e x i s t i n g  compressors 
and pumps i s  inadequate  f o r  t h e  new requi rements .  New 2 ,400-vol t  swi tchgear  and 480 v o l t  t ransformer  and 
motor c o n t r o l  w i l l  be i n s t a l l e d .  Inc luded  w i l l  be c o n t r o l s  t o  i n t e g r a t e  t h e  ope ra t ion  of equipment under 
v a r i a b l e  loads .  

PROJECT COST ESTIMATE: 

Unit  of Uni t  T o t a l  
Measure Quant i  t y c o s t  c o s t  - 

Land Acqu i s i t i on  - - -  - - -  - - -  - - -  ................................. 
..................................... Cons t ruc t ion  34,500 

Demolit ion and removal LS - - -  - - -  34,500 ......................... 
825,500 

Water c h i l l e r  (350-ton)  ........................ E A  1 82 , 000 82,000 

- - -  - - -  - - -  Equipment ........................................ 

> w d ~ r r  ch i ;  j e i  (65O-rronj.. ...................... LA i 152,000 304, 000 
Pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EA 3 13,500 40,500 
Valves,  p ip ing  and inst~llation................ LS - - -  - - -  174,000 
E l e c t r i c a l  power and i n s t a l l a t i o n  .............. LS - - -  - - -  225,000 

il.. c - 

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 )  ................... - - -  - - -  - - -  - - -  

' l o t a i  ............................................................................... 860 .OOO 
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LIST OF ELATED GRAPHICS: 

F igu re  1 - Locat ion P lan  
F igu re  2 - P l o t  Plan 
F igure  3 - Overa l l  System View 

OTHER EQUIPMENT SUMMARY: 

No o t h e r  c o l l a t e r i a l  or n o n c o l l a t e r a l  equipment i s  involved .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE T H I S  PROJECT: 

There a r e  no c u r r e n t l y  fo re seen  f u t u r e  funding requi rements  t o  complete t h i s  p r o j e c t .  
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FISCAL YEAR 1978 ESTIMATES 

MOOIFiCAiiON OF CENTRAL CHILLED WATER SYSTEM 

CF 7 - 7  



.. 



NATIONAL SPACE TECHNOLOGY LABORATORIES 
FISCAL YEAR 1978 ESTIMATES 

V l C l N l T Y  M A P  

MOD I FICATIONS FOR UTIL ITY  CONTROL SYSTEM 

/A Louisiana j ~ ; ~ ~ i ~ ~ i ~ ~ i  

C o v i n g t o o  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1978 ESTIMATES 

P"nGj",CT TITLE: xfi-,l:c<--+<-...- F-,. T T C , . l , . t . .  C r \ n t r n l  S'7s&epA 
r ,"U*LILo.LL"ILD L U L  " L L L I C j  U U L L C L V L  J 

INSTALLATION: Nat iona l  Space Technology Labora to r i e s  

FY 1978 CoF ESTIMATE: $6'20,000 

LOCATION OF PROJECT: Bay S t .  Louis ,  Hancock County, M i s s i s s i p p i  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Center  Opera t ions  

FY 1977 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 :  

Planning 
and Design Cons t ruc t ion  To t a l  

S p e c i f i c  CoF funding ............................. 44 , 000 --- 44,000 
--- - - -  --- ......................... Other  a f f i l i a t e d  funding - 

T o t a l  .......................................... 44,000 

SUMMARY PURPOSE AND SCOPE : 

This  p r o j e c t  w i l l  p rovide  f o r  the m o d i f i c a t i o n  of i 7  b u i i d i n g s  a t  t h e  Na t iona l  Space Teciiiioiogy Labora to r i e s  
(NSTL) t o  p rov ide  a U t i l i t y  Cont ro l  System (UCS). The UCS w i l l  i nc lude  remote senso r s  a t  approximately 400 
l o c a t i o n s  w i t h i n  t h e  b u i l d i n g s  t o  monitor  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  cond i t ion ing  (HVAC) ; high tempera ture  
h o t  water ;  sewage t r ea tmen t ;  and 60-Hertz  e l e c t r i c a l  power systems. Sensors  w i l l  be  connected by a communica- 
t i o n s  network t o  a c e n t r a l  moni tor ing  s t a t i o n  i n  t h e  Cen t ra l  Heat ing P l a n t ,  Bu i ld ing  3204. Remote monitor ing 
and c o n t r o l  of  t he  u t i l i t i e s  w i l l  make i t  p o s s i b l e  t o  reduce both energy and manpower c o s t s  t o  the  e x t e n t  t h a t  
t h e  inves tment  c o s t  i n  t h i s  UCS w i l l  be  r e a l i z e d  i n  abour  c'nree yecirs. 
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PROJECT JUSTIFICATION : 

The miss ion  of NSTL i s  t o  suppor t  space  s h u t t l e  main engine  and space  s h u t t l e  o r b i t e r  main p ropu l s ion  system 
r e s t i n g ;  t o  p a r t i c i p a t e  In  NASA's a c t i v i t i e s  i n  t h e  f i e l d s  of  a p p l i c a t i o n s  and environmental  r e s e a r c h ;  and t o  
coope ra t e  wi th  o t h e r  government agenc ie s  r e s i d e n t  on t h e  NASA-owned b a s e  by provid ing  i n s t i t u t i o n a l  and t e c h -  
n i c a l  suppor t  necessa ry  t o  conduct  remote sens ing ,  environmental  and oceanographic  r e sea rch  and t e c h n i c a l  
a c t i v i t i e s .  This p r o j e c t  w i l l  p rovide  NASA w i t h  a system t h a t  can serve as  a n  added t o o l  t o  conserve  energy ,  
-..- qna tc! save m~nnnwer r- and i i t i l i t ) r  o p e r a t i n e  c n s t s  i n  t h e  conduct  of  t he  mission.  S p e c i f i c a l l v ,  t h i s  p r o j e c t  
p rov ides  f o r  automated moni tor ing  and c o n t r o l  of  HVAC, h igh  tempera ture  h o t  w a t e r ,  sewage t r ea tmen t ,  and 60-  
Her tz  e l e c t r i c a l  power systems t o  i n c r e a s e  e f f i c i e n c y  i n  both energy and manpower u t i l i z a t i o n .  

A t  t h e  t ime t h a t  NSTL w a s  b u i l t ,  n a t u r a l  gas  was p l e n t i f u l  and economical ,  e s p e c i a l l y  i n  t h a t  l o c a t i o n .  
This  s i t u a t i o n  f o s t e r e d  u s e  of  n a t u r a l  gas  i n  a mode which, by p r e s e n t  s t a n d a r d s ,  would n o t  be  cons idered  
"energy e f f i c i e n t " .  I t  is  now expected t h a t  t h e  p r i c e  of  n a t u r a l  g a s  w i l l  r i s e  sha rp ly ,  a t  a t i m e  when con- 
sumption a t  NSTL i s  a l s o  expec ted  t o  i n c r e a s e  r a p i d l y  because of  i n c r e a s e d  scheduled a c t i v i t i e s .  S i t e  
popu la t ion  i s  expected t o  double  dur ing  FY 1977 to  suppor t  NASA a c t i v i t i e s  i nvo lv ing  s h u t t l e  t e s t i n g ,  and 
U.S. Navy o p e r a t i o n s .  This popu la t ion  i n c r e a s e ,  t o g e t h e r  w i th  o t h e r  needs ,  w i l l  p l a c e  a h igh  demand on energy 
consumption. While t h e  d u r a t i o n  of t h e  s h u t t l e  t e s t i n g  i s  l i m i t e d ,  t h e  long-term popula t ion  i n c r e a s e  a t  NSTL 
i s  s i g n i f i c a n t  and w i l l  be  r e f l e c t e d  i n  h i g h e r  energy needs.  

Provid ing  a UCS a t  NSTL w i l l  reduce both  n a t u r a l  gas and e l e c t r i c i t y  consumption. The energy sav ings  r e -  
s u l t i n g  from t h e  UCS w i l l  b e  r e a l i z e d  i n  t h e  fo l lowing  areas:  

1. Bui ld ing  u t i l i t i e s  can  be  a u t o m a t i c a l l y  turned  on and o f f ,  t he reby  a l lowing  conse rva t ion  of  e l e c t r i c i t y  
and gas  du r ing  pe r iods  of  low demand. 

2 .  E l e c t r i c a l  l o a d s ,  such as those  r e q u i r e d  by a i r - h a n d l i n g  u n i t s ,  can  be c u t  o f f  o r  cycled as  a p p r o p r i a t e  
t o  reduce  t h e  t o t a l  e l e c t r i c a l  l o a d s  du r ing  peak power demand t i m e s .  

4 .  Operat ing energy e f f i c i e n c y  of t he  h i g h  tempera ture  h o t  w a t e r  p l a n t  w i l l  be  inc reased  by o p e r a t i n g  one,  
two o r  t h r e e  g e n e r a t o r s  as needed i n s t e a d  of  o p e r a t i n g  t h e  t h r e e  g e n e r a t o r s  concur ren t ly  a l l  t h e  t ime.  

- r roviding a ijcs will &Iso save rGinpowei-. n-----tl-. t h n  .-q:..tn--mnn e t ~ f F  t r l - r o l c  f r n m  n n i n t  t~ n n i n t  t _ ~  
r -  L L C _ D C L L L L Y  , C l ' C  L L t u L L L L L L L - L L L L  Y L - L L  .-..-I.--" - - . . . I .  ~ - - - ~ -  

monitor  t h e  cond i t ion  and o p e r a t i n g  e f f i c i e n c y  of  equipment, and t o  s t a r t  and s t o p  u t i l i t y  systems. The NSTL 
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- t l ? < t y  eyste-s IT- C)T.,~T 10 years  nlcj 2nd s ince  the d e ~ c t i i . r a t i f i n  ffi l lf i~. .r ing the e n d  f i f  the A p f i l l n  prngmrn i n  
1970 ,  o n l y  a minimum amount o f  maintenance h a s  been performed. More f r equen t  i n s p e c t i o n s  are  now requ i r ed  t o  
e n s l i r e  t h a t  t he  equipment i s  o p e r a t i n g  p r o p e r l y  and r e l i a b l y  and t h a t  unscheduled r e p a i r s  are  h e l d  t o  a minimum. 
%e combinat ion of t h e  expected i n c r e a s e  i n  s i t e  popu la t ion  and t h e  p r e s e n t l y  d e t e r i o r a t e d  systems w i l l  neces-  
s i t a t e  even more f r equen t  i n s p e c t i o n s .  A UCS w i l l  p rovide  a c e n t r a l  focus t o  monitor  equipment so t h a t  f a i l u r e s  
can be  i d e n t i f i e d  more r a p i d l y  and t o  e n s u r e  t h a t  manpower i s  no t  wasted i n  t r a v e l  t i m e .  Opera t iona l  t r e n d s  can  
a l s o  be  observed and reviewed so t h a t  a p l a n  f o r  more e f f i c i e n t  energy use  can be developed.  
having a c e n t r a l  l o c a t i o n  from which to  monitor  t h i s  equipment w i l l  f r e e  s t a f f  members t o  b e t t e r  main ta in  t h e  
equipment.  

A d d i t i o n a l l y ,  

Combined energy and manpower sav ings  i n  FY 1979 a r e  e s t ima ted  t o  be  $155,000 to  $160,000; a t  t h i s  ra te  t h e  
p r o j e c t  c o s t  w i l l  ‘’pay o u t ”  i n  about  t h r e e  t o  f o u r  y e a r s .  I n s t a l l i n g  t h e  UCS now w i l l  ensu re  e f f i c i e n t  and 
more r e l i a b l e  s e r v i c e ,  and more economical energy and manpower use  so t h a t  c o s t  sav ings  can  be  r e a l i z e d  a s  
soon a s  p o s s i b l e .  
impor tan t  i n  t h a t  reducing  u t i l i t y  o p e r a t i n g  and maintenance c o s t s  would be  b e n e f i c i a l  t o  NASA and t h e  o t h e r  
government agenc ie s  as  w e l l .  

S ince  NSTL suppor t s  bo th  NASA and o t h e r  government agency programs, t he  UCS i s  p a r t i c u l a r l y  

PROJECT DE SCRIPTION 

This  p r o j e c t  p rovides  senso r s  and c o n t r o l s  i n  v a r i o u s  u t i l i t y  systems (HVAC, h igh  tempera ture  h o t  water,  
sewage t r ea tmen t  and 60-Hertz  e l e c t r i c a l  power) connected through a communications network t o  a c e n t r a l  moni- 
t o r i n g  l o c a t i o n  suppor ted  by a computer. 
l o c a t i o n  p l a n ) .  Approximately 400 s e n s o r s  and s t a t u s  s i g n a l s  w i l l  supply in fo rma t ion  concerning humidi ty ,  
t empera ture ,  water flow ra tes ,  equipment s t a t u s ,  power consumption, and o t h e r  d a t a  t o  t h e  c e n t r a l  monitor ing 
s t a t  ion .  

These s e n s o r s  w i l l  be  l o c a t e d  i n  1 7  b u i l d i n g s  (shown i n  the  a t t ached  

E x i s t i n g  s e r v i c e  cab l ing  w i l l  p rov ide  t h e  communications network. A microdata  p rocesso r  w i l l  t r a n s m i t  da ta  
between t h e  senso r s  and t h e  c e n t r a l  moni tor ing  s t a t i o n ;  1 7  remote d a t a  p rocesso r s  w i l l  then  be  provided.  These 
p r o c e s s o r s  w i l l  feed t h e  d a t a  i n t o  a computer p rov id ing  automated scanning and l i m i t  checking c o n t r o l s  a t  t h e  
c m t r a l  monitor ing s t a t i o n .  The computer w i l l  i n c l u d e  a s t anda rd  keyboard,  ca thode  ray  tube  d i s p l a y ,  and  a 
l i n e  p r i n t e r  t o  a l low t h e  o p e r a t o r  t o  monitor  and c o n t r o l  t h e  u t i l i t i e s  from t h e  c e n t r a l  c o n t r o l  s t a t i o n  
L u C a L r u  a t  the Ceiitral I k a t l n g  P l a n t .  1 ̂ ^ “ C ^ ? I  
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1 NATIONAL SPACE TECHNOLOGY LABORATORIES 
fI5LAL Y t A R  lY/8 tSlIMATES I L O C A T I O N  PLAN 
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I I 
PROJECT TITLE:  Large Aeronau t i ca l  F a c i l i t i e s  

FY 1978 CoF ESTIMATE: $37,000,000 i i 
COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of Aeronaut ics  and Space Technology 

SUMMARY PURPOSE AND SCOPE: 

The purpose of t h i s  p r o j e c t  i s  t o  p rov ide  f o r  t he  c o n s t r u c t i o n  and mod i f i ca t ion  of c r i t i c a l l y  needed l a r g e  
a e r o n a u t i c a l  r e s e a r c h  and development t e s t i n g  f a c i l i t i e s .  T h i s  need and t h e  p lanning  r e l a t e d  t o  these  l a r g e  
a e r o n a u t i c a l  f a c i l i t i e s  has  been suppor ted  j o i n t l y  by NASA and the  Department of Defense (DoD). These f a c i l -  
i t i e s  are inc luded  i n  a j o i n t  program/plan t o  provide  f o r  e s s e n t i a l  major and unique a e r o n a u t i c a l  tes t  f a c i l -  
i t i e s  c a p a b i l i t i e s  r e q u i r e d  over  t he  nex t  two decades.  The f a c i l i t i e s  w i l l  have t h e  t e s t i n g  c a p a b i l i t y  
necessa ry  f o r  t h e  p u r s u i t  of r e s e a r c h  and t h e  development of technology t h a t  w i l l  be needed i f  we a r e  t o  
con t inue  t o  provide  t h i s  coun t ry  wi th  s u p e r i o r  and more f u e l - e f f i c i e n t  m i l i t a r y  and c i v i l  a i r c r a f t .  

The NASA Large Aeronau t i ca l  F a c i l i t i e s  inc luded  i n  t h i s  program/plan a r e :  

1. Cons t ruc t ion  of Na t iona l  Transonic  F a c i l i t y  (NTF). This  i s  a h igh  Reynolds number t r a n s o n i c  tunnel  
t o  be l o c a t e d  a t  Langley Research Center  (LaRC), V i r g i n i a ,  which w i l l  combine i n t o  a s i n g l e  f a c i l i t y  t h e  
c a p a b i l i t i e s  needed t o  s a t i s f y  t h e  r e s e a r c h  needs of NASA and t h e  development needs of t h e  DoD and t h e  ae ro -  
space i n d u s t r y .  

2 .  Mod i f i ca t ion  of 40 x 80-Foot Subsonic  Wind i u n n e i .  T h i s  is a f i i l l  s c a l e  win? tunnel  l o c s t e d  a t  
A m e s  Research Center  (ARC), C a l i f o r n i a ,  ded ica t ed  p r i m a r i l y  t o  i n v e s t i g a t i n g  f l i g h t  c h a r a c t e r i s t i c s  of 
rotorcraft and V!STOL a i r c r a f t ,  and supp? ics  t h c  rcsearch needs of SASA and deveiopii~ent w e d s  v i  c'ne DoD 
and t h e  a e r o n a u t i c a l  i n d u s t r y .  

The NASA FY i 9 7 8  r e q u e s t  p rov ides  t h e  second funding increment  f o r  t h e  Cons t ruc t ion  of t h e  Nat iona l  
Transonic  F a c i l i t y  (NTF) a t  LaRC and t h e  second funding increment  f o r  t h e  M o d i f i c a t i o n  of t h e  bc) x 8G-Frrrrt 
Subsonic  Wind Tunnel.  I n  t h e  FY 1977 budget ,  $25 m i l l i o n  was provided t o  i n i t i a t e  long- lead  procurement 
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of equipmenE and reiaLeci consc ruc r iun  Lor ~ i i e  XTF. T i i e r e  is cl isv a v a i i d ' u i e  ~ K V I I I  E-f i 9 7 7  d p p r o p r i a ~ i v r i s  $6.0 
m i l l i o n  f o r  a p p l i c a t i o n  a g a i n s t  t h e  Modi f i ca t ion  of  t he  40 x 80-Foot Tunnel.  
m i l l i o n  i s  inc luded  i n  these  e s t i m a t e s .  Fu tu re  y e a r s  Cons t ruc t ion  of F a c i l i t i e s  (CoF) r e sources  w i l l ,  o f  
c o u r s e ,  be needed t o  complete both of t h e s e  f a c i l i t i e s .  

A F i s c a l  Year 1978 need of $13.5 

Environmental  impact s t a t emen t s  (EIS) have been prepared  f o r  both f a c i l i t i e s  and a r e  be ing  c i r c u l a t e d  a s  
amendments t o  t h e  i n s t i t u t i o n a i  a i s ' s  f o r  bo th  LaRC and ARC. For both f a c i i i t i e s ,  o p e r a t i n g  n o i s e  i s  tne 
major concern wi th  r e s p e c t  t o  p o s s i b l e  impact on the  l o c a l  environment.  A d d i t i o n a l l y ,  t he  ven t ing  of  cold 
n i t r o g e n  gas  from the  NTF i s  of s i g n i f i c a n t  concern.  I n  both c a s e s ,  measures t o  reduce these  impacts t o  
a c c e p t a b l e  l e v e l s  a r e  being i n c o r p o r a t e d  i n t o  t h e  des igns .  

Cur ren t  schedules  which a r e  p r e d i c a t e d  on t h e  funding increments  o u t l i n e d  i n  t h i s  budget e s t i m a t e  i n d i c a t e  
t h e  complet ion of t he  NTF and m o d i f i c a t i o n s  t o  t h e  40 x 80-Foot Subsonic  Wind Tunnel i n  mid-CY 1981. Upon 
complet ion of t hese  two f a c i l i t i e s ,  t h i s  n a t i o n  w i l l  have new aerodynamic t e s t i n g  c a p a b i l i t i e s  t o  success -  
f u l l y  m e e t  t h e  cha l l enges  i n h e r e n t  i n  t h e  development of a new gene ra t ion  of f l i g h t  v e h i c l e s  designed fo r  
h igh  performance and e f f i c i e n t  o p e r a t i o n  i n  the  f u l l  range  of speeds and f l i g h t  p r o f i l e s .  
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LANGLEY KESEAKCH CENTER 

FISCAL YEAR 1978 ESTIMATES 

CGiSTRuCTiON WF NATIONAL TRANSONIC FACIL ITY  
LOCATION PLAN 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1978 ESTIMATES 

I -_ - I- ̂- ---* - 
r K u J L L i  ILILC: Zonscruccion of  iqa t iona i  i r a n s o n i c  F a c i i i t y  

INSTALLATION:  Langley Research Center  

FY 1978 CoF ESTIMATE: $23,500,000 

LOCATION OF PROJECT:  Hampton, V i r g i n i a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of Aeronaut ics  and Space Technology 

FY 1977 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  yea 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 :  

P 1 anni  n g 
and Design Cons t ruc t ion  To ta l  

S p e c i f i c  CoF funding 25,000,000 30,500,000 .............................. 5 ,500 ,000  
Other  a f f i l i a t e d  funding .......................... - - -  4,942,000 4,942 , 000 

T o t a l  ........................................... 5.500.000 29.942.000 35 .442.000 

SUMMARY PURPOSE AND SCOPE : 

This  p r o j e c t  p rovides  f o r  t h e  inc remen ta l  f a c i l i t i e s  work begun wi th  FY 1977 r e sources  f o r  t h e  Nat iona l  
Transonic  F a c i l i t y  (NTF) a t  t h e  Langley Research Center  (LaRC). This  f a c i l i t y ,  a t r a n s o n i c  wind tunne l  
which will s a t i s f y  t h e  r e sea rch  needs of  NASA and t h e  development t e s t i n g  needs of DoD and t h e  aerospace  
i n d u s t r y ,  will provide  the  c a p a b i l i t y  t o  t e s t  a broad spectrum of  a e r o n a u t i c a l  v e h i c l e s ,  i nc lud ing  
c i v i l i a n ,  commerc<al, m i l i t a r y ,  and space  v e h i c l e s  a t  up t o  f u l l  s c a l e  Reynolds numbers. I t  w i l l  i n -  
c o r p o r a t e  a c ryogenic  approach f o r  ach iev ing  such a h igh  Reynolds number wi thout  excess ive  model loads  o r  
power requi rements  by us ing  t h e  evapora t ion  of l i q u i d  n i t r o g e n  t o  o b t a i n  a low tempera ture  t e s t  medium 
i n  an o the rwise  convent iona l  f an -d r iven  c l o s e d  c i r c u i t  wind tunne l .  With tempera ture  a s  a t es t  v a r i a b l e ,  
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t h e  f a p i l i t y  w i l l  allow c l e a r  s e p a r a t i o n  of a e r o e l a s t i c .  Mach number, and Reynolds number e f f e c t s  on the  aero-  
dynamic periormance of  a i r c r a r t  c o n f i g u r a t i o n s .  The a b i i i c y  L O  s e p d L d ~ e  ~ i i e b e  eTTecis lids 1ieieCfifcre bee= 
u n a t t a i n a b l e  i n  ground f a c i l i t i e s .  Thus, t h e  new tunnel  p rov ides  an e n t i r e l y  new r e a l m  of r e s e a r c h  c a p a b i l -  
i t i e s  i n  both Reynolds number and the  a b i l i t y  t o  i n v e s t i g a t e  independent ly  s i g n i f i c a n t  aerodynamic parameters .  

The FY 1977 increment  provided fo r  demol i t ion  and d i s p o s a l  o f  t h a t  p o r t i o n  of t h e  4' x 4 '  Supersonic  Wind 
Tunnel ( 4 '  x 4' SWT) ( l o c a t e d  on the  NTF s i t e )  which w i l l  n o t  be r eused ,  and c o n s t r u c t i o n  of new foundat ions  
f o r  t h e  NTF. I t  a l s o  provided  t o r  t h e  f i r s t  increments  o f  t h e  tunne l  p r e s s u r e  shell f ab r i caL ion  arid e r e c i i u ~ ,  
and t h e  tunne l  s t r u c t u r e  components f a b r i c a t i o n .  A d d i t i o n a l l y ,  FY 1977 funding provided f o r  l i q u i d  n i t r o g e n  
s t o r a g e ,  tunnel  coo l ing  c o i l s ,  and t h e  € i r s t  increment of t h e  d r i v e  system, a s  w e l l  a s  fan components, t h e  
model suppor t  system and t h e  e l e c t r i c a l  systems.  

F i s c a l  yea r  1978 funding provides  f o r  t he  second increment  of t h e  tunne l  p re s su re  s h e l l  f a b r i c a t i o n  and 
e r e c t i o n ,  and t h e  tunne l  s t r u c t u r e  components f a b r i c a t i o n .  It a l s o  provides  f o r  t unne l  s t r u c t u r e  components 
i n s t a l l a t i o n ,  s p e c i a l  p i p i n g  systems,  t h e  second increment  of t h e  d r i v e  system, and t h e  t e s t  s e c t i o n  s i d e  
access  system. 

The r e l a t i o n s h i p  of t h e  FY 1977, FY 1978 and f u t u r e  f i s c a l  yea r  r e sources  i s  summarized i n  F igure  7 .  

PROJECT JUSTIFICATION: 

An u rgen t  need has  developed over r e c e n t  yea r s  f o r  s e v e r a l  new f a c i l i t i e s  f o r  aerodynamic t e s t i n g  a t  
t r a n s o n i c  speeds and a t  f l i g h t  Reynolds numbers. I n  s p i t e  of s p e c t a c u l a r  advances i n  aerodynamics dur ing  
the  l a s t  20 y e a r s ,  a number of l ead ing  a i r c r a f t  developments have encountered d i f f i c u l t y  because of m i s -  
l e ad ing  o r  inadequate  wind tunne l  t e s t i n g  i n  t h e  t r a n s o n i c  range .  The need €or  new f a c i l i t i e s  i s  suppor ted  
by t h e  U.S. Department of  Defense,  t h e  U.S. Aerospace Community, and by t h e  North A t l a n t i c  T rea ty  Organ- 
i z a t i o n  Advisory Group f o r  Aerospace Research and Development (AGARD). I t  stems from t h e  r e c o g n i t i o n  t h a t  
exper imenta l  d a t a  ob ta ined  from e x i s t i n g  low Reynolds number t r a n s o n i c  wind tunne l s  o f t e n  l ead  t o  inadequate  
conc lus ions  r ega rd ing  f l i g h t  v e h i c l e  performance p r e d i c t i o n s .  This  r e s u l t s  from t h e  f a c t  t h a t  a v e h i c l e  
t r a v e l i n g  a t  t r a n s o n i c  speeds exper iences  supe r son ic  a i r  f low v e l o c i t i e s  over p o r t i o n s  of t h e  v e h i c l e  
s u r f a c e  area. This  l e a d s  t o  unsteady s u r f a c e  flow c o n d i t i o n s  such a s  Reynolds number s e n s i t i v e  shock/ 
hnundary l a y e r  i n t e r a c t i o n .  The t r a n s o n i c  f l i g h t  environment i s  common t o  a broad spectrum of f l i g h t  
v e h i c l e s ,  such a s  c i v i l i a n ,  commercial ,  m i l i t a r y ,  and space .  This  "Reynolds number s e n s i t i v e "  ae ro -  
dynamic environment i s  g e n e r a l l y  no t  amenable t o  a n a l y t i c a l  s tudy ,  and thus  r e q u i r e s  a c c u r a t e  e x p e r i -  
mental  d a t a  a t  o r  nea r  f l i g h t  Reynolds numbers €or  an  adequate  s o l u t i o n .  

A wind tunnel  which w i l l  pe rmi t  a c c u r a t e  exper imenta l  measurement a t  t r anson ic  speeds approaching f l i g h t  
Reynolds numbers i s  necessa ry  f o r  t h e  con t inu ing  development of new technology.  I t  w i l l  a l l ow i n c r e a s e s  
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i n  e f f i c i e n c y ,  performance, s i z e  and r ange  of  c i v i l  and m i l i t a r y  n i r r r n f t ,  t he  k i c i s  f e r  mnlntai.nLng ~ ~ r : d  
Ie idn r rh i i :  in ~ l r c r a f t  d e s i g i ~  d d  U.S. s u p e r i o r i r y  i n  m i i i t a r y  f l i g h t  v e h i c l e s .  Thus, t h e  urgency o f  t he  
new t e s t i n g  c a p a b i l i t y  sugges t s  t h a t  t h i s  f a c i l i t y  be completed a t  t h e  e a r l i e s t  p o s s i b l e  t ime.  

The c a p a b i l i t y  t o  s imula t e  f u l l  s c a l e  Reynolds numbers on a model i n  a wind tunne l  a t  Mach numbers nea r  
1 .0  r e q u i r e s  a workable t e s t  s e c t i o n  s i z e  of  8.2 x 8.2 f e e t  (2.5 meters  x 2.5 meters )  w i t h  a maximum 
o p e r a t i n g  p r e s s u r e  of 130 p s i a  (836,000 newtons pe r  square  me te r ) .  It a l s o  r e q u i r e s  run t i m e s  s u f f i c i e n t l y  

of t h e  t e s t  a i r  f low should be of t h e  h i g h e s t  p r a c t i c a l  l e v e l .  There a r e  no known wind tunne l s  i n  e x i s t e n c e  
i n  t h e  United S t a t e s  o r  Europe t h a t  w i l l  s a t i s f y  these  requi rements .  The need f o r  an  a e r o n a u t i c a l  t es t  
f a c i l i t y  w i th  t h e s e  c a p a b i l i t i e s  was confirmed i n  ET 1977 when $25 m i l l i o n  was a u t h o r i z e d  and funded fo r  
t h e  f i r s t  increment  of cons t ruc t ion .  T h i s  r e q u e s t  i s  f o r  funds t o  f inance  t h e  c o n t i n u a t i o n  of work on a 
f a c i l i t y  recognized  a s  e s s e n t i a l  f o r  adequa te  t r a n s o n i c  a e r o n a u t i c a l  t e s t i n g  of t h e  f u t u r e .  

I,,..,, c,. cu -.*.--2L yG;LLlllL A C C U L - S L ~  &id medsmements f o r  t h e  complete  spectrum of aerodynamic r e s e a r c h .  The q u a l i t y  

PROJECT DESCRIPTION : 

T h i s  p r o j e c t  c o n s i s t s  of t he  second increment  of c o n s t r u c t i o n  on a fan-dr iven  c l o s e d  c i r c u i t  wind tunnel  
as shown i n  F igu re  4. It  w i l l  be 200 f e e t  (61  me te r s )  long ,  48 f e e t  (14.6 meters)  wide,  va ry ing  i n  d iameter  
from 40 f e e t  (12.2 meters )  t o  11 f e e t  (3.4 m e t e r s ) ,  and w i l l  have an ope ra t ing  p r e s s u r e  range of 14.7 p s i a  
(101,400 newtons pe r  square  meter) t o  a maximum of 130 p s i a  (896,000 newtons per  squa re  meter)  and an 
o p e r a t i n g  tempera ture  range of 155OF t o  -300°F (341.5OK t o  88.7OK). Cryogenic tempera tures  w i l l  be obta ined  
by evapora t ing  l i q u i d  n i t r o g e n  t h a t  has  been i n j e c t e d  i n t o  t h e  tunne l  c i r c u i t .  Thus, co ld  n i t r o g e n  gas  w i l l  
be used as a t e s t  medium. The cryogenic  approach has  been i d e n t i f i e d  a s  t h e  most e f f e c t i v e  energy con- 
s e r v i n g  technique  f o r  ach iev ing  h igh  Reynolds numbers wi thout  excess ive  model loads .  The tunne l  p r e s s u r e  
s h e l l  w i l l  be f a b r i c a t e d  from e i t h e r  n i c k e l  o r  s t a i n l e s s  s t e e l  and w i l l  be i n s u l a t e d  i n t e r n a l l y  t o  
e f f i c i e n t l y  c o n t a i n  the  co ld  gas .  A f i x e d - p i t c h  s i n g l e - s t a g e  fan  w i l l  d r i v e  t h e  t u n n e l  a i r  flow through 
a 8.2 x 8.2-foot (2.5 meter x 2.5 meter)  s l o t t e d  t e s t  s e c t i o n  t o  produce Mach numbers ranging  from 
0.2 t o  1.2. 

A t h r e e  dimensional n d e i  suppor t  and a n g l e - o f - a t t a c k  system ( F t g u r e  5 )  having an  a n g l e  range n f  2 9  d e -  
g r e e s  w i i i  be inco rpora t ed  i n  the  t e s t  r e g i o n .  A r o l l  mechanism w i l l  be an i n t e g r a l  p a r t  of t h e  suppor t  
system and w i l l  be capable  of r o l l i n g  t h e  model through 180 degrees .  Windows i n  t h e  ~311s  of t he  s l o t t e d  
t es t  s e c t i o n  w i l l  be provided fo r  remote t e l e v i s i o n  view of t he  model under t e s t .  

T h e  NTF (F igu re  2) w i l l  be cons t ruc t ed  on t h e  s i t e  of t h e  c u r r e n t l y  e x i s t i n g  4'  x 4 '  SWT and w i l l  
i n c o r p o r a t e  the  e l e c t r i c  motor d r i v e  sys tem now i n  t h a t  tunnel .  The motors i n  t h a t  system w i l l  p rovide  
dpprvximaceiy n a i f  t h e  t o t a l  ope ra t ing  power r e q u i r e d ,  and a r e  r a t e d  a t  47,000 HP (35,062 kW) f o r  cont inuous 
duty.  They are capable  of 70,000 HP (52,220 kW) f o r  run  t imes up t o  10 minutes.  A two-speed gear  
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system (Figure 6) will be provided to efficiently match the fan with motors at both ambient and the full range 
vi a~~airiabie cr-yvgeri ic  Le iuper -a iures .  A s p e e d  c u i i i r v i  s y s i e i i i  wiii a i s u  Le p r u v i d e d  i u  dc l i i eve  d c u i i s i a i i i  
torque from the motor over a wide range of revolutions per minute, thus improving the power characteristics 
of the motors for this new application. A new 60,000 €LP synchronous drive motor ($4,760 kW) (10 minute rating) 
will be installed to provide the additional power required to achieve the higher Reynolds numbers. The 
facility will use the existing cooling tower, pumps, auxiliary equipment and buildings. A new two-story shop 
addition (Figure 3) of approximately 33,500 square feet (3,112 meters2) will be provided to accept the larger tran- 
sonic cesr section. iiie shop wiii inciude space Lor a coriiroi and d a ~ a  acquisition room and i v r  improved 
model preparation area. Adequate controls, process monitors, and data acquisition systems are included in 
this project. 

-1 

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

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

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

The FY 1978 request will provide for continuation of several elements of the project started with FY 1977 
resources, and will cover the start of several additional work packages. Included in the FY 1978 increment 
will be the continuation of fabrication and erection of the tunnel pressure shell, which will form the 
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gene ra l  aerodynamic shape of t he  tunnel  c i r c u i t  and be b u i l t  of r o l l e d  and welded s t e e l  p l a t e  designed t o  
wi ths t and  t h e  e x t r p m e  t Q m p e r x t i i r e  2nd p r e s s * . r e  f l a c t a 2 t < o ~ . s  2ncouctarcd during t e s t  G p t Y a t l u i ~ s .  Alsu i l l -  

c luded  i n  t h i s  increment  w i l l  be c o c t i n u a t i o n  of t he  f a b r i c a t i o n  of t h e  tunne l  s t r u c t u r e  i n t e r n a l  com- 
ponents  and the  s t a r t  of t h e i r  i n s t a l l a t i o n  i n  t h e  s h e l l .  I n t e r n a l  components t o  be f a b r i c a t e d  us ing  
FY 1978 r e sources  inc lude  t h e  c o n t r a c t i o n  s e c t i o n ,  h igh  speed d i f f u s e r  s e c t i o n s ,  fan  s e c t i o n ,  and l i q u i d  
n i t r o g e n  i n j e c t i o n  system. These,  a long  wi th  i n t e r n a l  components provided wi th  FY 1977 funds ( t e s t  
s e c t i o n ,  model suppor t  s e c t i o n ,  s c r e e n s  and t u r n i n g  v a n e s ) ,  w i l l  a l l  be i n s t a l l e d  i n  t h e  tunne l  s h e l l  
t i s in?  Fv 1978 f i i n d s .  

Equipment t o  be provided wi th  FY 1978 r e s o u r c e s  inc ludes  t h e  s p e c i a l  p ip ing  system, t h e  lube  o i l  systems,  
t h e  coo l ing  water  system, the  h igh  p r e s s u r e  compressed a i r  system, t h e  vacuum system, and t h e  n i t r o g e n  
admission and ven t ing  systems,  a l l  of which w i l l  be f a b r i c a t e d  and i n s t a l l e d  us ing  t h i s  funding increment .  
F a b r i c a t i o n  of  t h e  tunnel  d r i v e  sys tem which w a s  s t a r t e d  wi th  FY 1977 funding a l s o  w i l l  be cont inued  wi th  
t h i s  funding increment .  This  i n c l u d e s  speed c o n t r o l  system f a b r i c a t i o n ,  f an  d r i v e  f a b r i c a t i o n ,  and re -  
winding t h e  e x i s t i n g  motors ( 4 '  x 4'  SWT). I n s t a l l a t i o n  of a l l  e lements  of t he  tunne l  d r i v e  system, 
bo th  new and elements recovered from t h e  e x i s t i n g  f a c i l i t y ,  w i l l  be accomplished us ing  t h i s  increment  
of funding .  A d d i t i o n a l l y ,  t hese  r e s o u r c e s  w i l l  be used t o  provide  t h e  t e s t  s e c t i o n  s i d e  access  system. 
The s i d e  access  system c o n s i s t s  of  r e t r a c t a b l e  access  chambers which, coupled wi th  g a t e  v a l v e s  t h a t  
i s o l a t e  t h e  t e s t  s e c t i o n  from t h e  res t  of t h e  tunne l  c i r c u i t ,  permi ts  s a f e  access  t o  t h e  model by 
o p e r a t i n g  personnel  wi thout  r e t u r n i n g  t h e  e n t i r e  t unne l  t o  ambient cond i t ions .  

An environmental  impact s t a t emen t  ( E I S )  f o r  t h i s  p r o j e c t  has  been prepared.  A s  i n d i c a t e d  i n  the  E I S ,  
p roper  des ign  and cons t ruc t ion ,  as  w e l l  as adequa te ly  c o n t r o l l e d  ope ra t ion  of t he  completed f a c i l i t y ,  w i l l  
m i t i g a t e  p o s s i b l e  environmental  impacts ,  such as n o i s e ,  v e n t i n g  of l a r g e  volumes of n i t r o g e n  gas ,  and t h e  
p o s s i b l e  format ion  of ground fog caused by co ld  n i t r o g e n  gas  ven t ing .  This  w i l l  be accomplished t o  a 
deg ree  s u f f i c i e n t  t o  meet environmental  s t a n d a r d s .  Although s e v e r a l  s t u d i e s  and f i n a l  des ign  p e r t a i n i n g  
t o  t h e s e  a r e a s  of  concern a r e  n o t  y e t  complete ,  p re l imina ry  f ind ings  i n d i c a t e  t h a t  a c o u s t i c a l  t rea tments  
of t h e  tunne l  d r i v e  system and t h e  ven t  s t a c k  w i l l  r educe  n o i s e  t o  accep tab le  l e v e l s .  S i m i l a r  e f f o r t s ,  
i n c l u d i n g  p i l o t  ven t  s t a c k  o p e r a t i o n ,  a l though n o t  complete,  i n d i c a t e  t h a t  t h e  n i t r o g e n  can be s a t i s -  
f a c t o r i l y  vented  wi thout  adverse  e f f e c t s  under m o s t  o p e r a t i o n a l  c o n d i t i o n s ,  H o w e v e r ,  t h e r e  may be 
occasioi is  when t h e  iiiude v r  Lunnei operac ion  w i i i  have to be modified due t o  a tmospheric  c o n d i t i o n s  which 
cou ld ,  when t h e  co ld  n i t rogen  gas  i s  ven ted ,  l e a d  t o  a ground fog "problem". Work i s  con t inu ing  t o  
deve lop  the  most e f f e c t i v e  combinat ion of equipment and o p e r a t i o n a l  parameters  t o  s a t i s f a c t o r i l y  d e a l  
w i t h  t h e s e  problem a r e a s .  
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PROJECT COST ESTIMATE : 

Unit  
cost  - 

Unit  of 
Measure 

To ta l  
c o s t  Q u a n t i t y  

- - -  Land Acqu i s i t i on  ................................. 
Cons t ruc t ion  ..................................... 17,100.000 

Tunnel p re s su re  s h e l l :  m a t e r i a l s ,  f a b r i c a t i o n ,  

Tunnel s t r u c t u r e  components f a b r i c a t i o n  
and e r e c t i o n  (Increment  1 1 )  .................. LS 

(Increment 11)  ............................... LS 
Tunnel s t r u c t u r e  components i n s t a l l a t i o n . . . . . . .  LS 

11,900,000 

3 700,000 
1,500,000 

Equipment ........................................ 6,400,000 

.......................... S p e c i a l  p ip ing  system LS 
Tunnel d r i v e  system ('increment 1 1 )  ............. LS 
T e s t  s e c t i o n  s i d e  access  system ................ LS 

3,000 000 
3,200,000 

200,000 

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  .................................................. 23.500.000 .............. ..... 
L I S T  OF RELATED GRAPHICS: 

F igure  1 - Locat ion P lan  
F igu re  2 - Perspec t ive  V i e w  
F igu re  3 - Second Floor  P lan  and Tunnel Layout 
F igure  4 - limnel Aerodynamic Lines  
F igu re  5 - Test  Sec t ion  E l e v a t i o n  
Figiire 6 - Fan Drive Systeii i  
F igu re  7 - Funding Plan 

ct: 9-9 



OTHER EQUIPMENT SUMMARY: 

- existing c o i i a t e r a i  equipment c o n s i s t i n g  mainly o t  t he  e l e c t r i c  d r i v e  motors and a p o r t i o n  of t h e  b u i l d i n g  
f o r  t h e  4' x 4 '  SWT w i l l  b e  used i n  t h i s  f a c i l i t y .  The t o t a l  "book value" of t h e  4 '  x 4'  SWT i s  about  
$4,942,000. The e s t ima ted  replacement  va lue  of  t h e  4 '  x 4 '  SWT i s  $20 m i l l i o n ,  of which about  $14 m i l l i o n  
w i l l  be reused  i n  t h e  NTF. Although no o t h e r  n o n c o l l a t e r a l  equipment i s  r e q u i r e d  t o  complete t h i s  f a c i l i t y  
and o p e r a t e  i t  f o r  i t s  i n t ended  purpose,  i t  i s  a n t i c i p a t e d  t h a t  s p e c i a l  mounting " j i g s "  and d a t a  ga the r ing  
dev ices  w i l l  be used i n  con junc t ion  w i t h  f u t u r e  aerodynamic t e s t  programs. S ince  the  d e t a i l s  of t h e s e  
test programs have n o t  y e t  been developed,  t h e  s p e c i f i c  i t e m s  of  a d d i t i o n a l  s p e c i a l i z e d  n o n c o l l a t e r a l  equip-  
ment cannot y e t  be i d e n t i f i e d .  However, i t  i s  a n t i c i p a t e d  t h a t  some of t h i s  equipment w i l l  be provided 
from e x i s t i n g  i n v e n t o r i e s  and o t h e r  i t e m s  w i l l  be  purchased a s  the  s p e c i a l  need a r i s e s .  

FUTURE CoF ESTIMATED F U N D I N G  R E Q U I K E D  TO COElPLETE TIIIS PROJEC'Y: 

T o  complete the  c o n s t r u c t i o n  of t h e  Na t iona l  Transonic  F a c i l i t y ,  some $15-20 m i l l i o n  o f  a d d i t i o n a l  
funding w i l l  be  r equ i r ed .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1978 ESTIMATES 

PROJECT T I T L E :  Modi f ica t ion  o f  4 0 -  by 80-Foot Subsonic Wind Tunnel 

INSTALLATION: Ames Research Center  
I 

FY 1978 CoF ESTIMATE: $1'3,500,000 i 
LOCATION OF PROJECT: Moffe t t  F i e l d ,  Santa  Clara County, C a l i f o r n i a  

COGNIZANT HEADQUARTERS OFFICE: Off i c e  of  Aeronaut ics  and Space Technology 

FY 1977 A N D  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 :  

Planning 
and Design Cons t ruc t  i o n  To ta l  

S p e c i f i c  CoF funding .............................. 2,208,000 6 , 0 0 0 , 0 0 0  8 ,208 ,000  
Other  a f f i l i a t e d  funding .......................... --- 16 ,736 ,000  16,736,000 

T o t a l .  .......................................... 2.208.000 22.736.000 24.944.000 

SUMMARY PURPOSE A N D  SCOPE : 

This  p r o j e c t  p rovides  f o r  t h e  second increment  of  funding Tor t h e  m o d i f i c a t i o n  o f  t h e  40 x 80-Foot (12 .2  x 
24.4  meter)  Subsonic Wind Tunnel a t  Ames Research Center  (ARC),  M o f f e t t  F i e l d ,  C a l i f o r n i a ,  t o  provide  t h e  
c a p a b i l i t y  f o r  t e s t i n g  o f  advanced r o t o r c r a f t  a t  speeds t o  300 k n o t s  (154  meters p e r  second) and f o r  t h e  
a d d i t i o n  of  a new 80 x 120-foot  (24 .4  x 36.6 meter)  t es t  s e c t i o n  f o r  f u l l  scale wind tunnel  t e s t i n g  of  v e r t i -  
c a l  and s h o r t  t akeoff  and l a n d i n g  (V/STOL) a i r c r a f t  i n  t h e  speed range o f  5 t o  110 knots  ( 2 . 6  t o  56 meters p e r  
second) .  The l o c a t i o n  o f  t h e  40 x 80-Foot (12 .2  x 24.4 meter)  Subsonic Wind Tunnel i s  shown i n  F igure  1. 

The e x i s t i n g  f a c i l i t y  i s  l i m i t e d  i n  Lerms of  both t h e  maximum t e s t  speed obta inable ,  200 knots  (103  meters 
p e r  second),and tes t  s e c t i o n  s i z e ,  40 x 80-foot  (12.2 x 24.4 meter ) .  To i n c r e a s e  t h e  t e s t  speed from 200 k n o t s  
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t o  t h e  needed 300 knots  (154 meters p e r  s econd) ,  t h e  e x i s t i n g  36 ,000  HP (27 ,000  kW) wind tunne l  d r i v e  motors 
w i l l  be  r ep laced  wi th  135 ,000  HP (101,000 kW) motors .  Also ,  t h e  p re sen t  6-bladed,  f i x e d - p i t c h  f a n s  w i l l  be  

speed w i l l  be  377 fee t  p e r  second (115 meters p e r  second)  r a t h e r  than the  600 f e e t  p e r  second (180 meters per  
second) wi th  t h e  e x i s t i n g  system. ( I n  combinat ion wi th  t h e  s o p h i s t i c a t e d  fan  des ign  and wi th  t h e  v a r i a b l e -  

genera ted  by t h e  f a c i l i t y .  For example, t h e  n o i s e  genera ted  by the  new fan  system a t  200 kno t s  w i l l  be  a t  
l e a s t  20 dRA lower than  a t  p r e s e n t . )  These changes,  a long  wi th  a s s o c i a t e d  s t r u c t u r a l  mod i f i ca t ions ,  w i l l  p ro-  
v i d e  t h e  inc reased  t e s t  speeds r equ i r ed  i n  t h e  40 x 80- foo t  t e s t  s e c t i o n .  

- - - l - - - A  ..:+l. 1 c  l . 1 - a - a  ---I :-l.1- -:'--l. L e - -  T T : L L  +L- ---- a-:--- - - - - & - -  +I.- --*-: -.,- c-- +:- 
i c v i a C c u  W L L L I  L J - u i a u c u ,  V ~ L L ~ U L C  ~ L L L L I I  ~ ~ l i b .  W L L I I  LLIC i i e w  U L L V C  a y a ~ ~ i i i ,  L L L ~  u i a * L i i u i i i  L ~ L I  L L ~ )  

C .  -:t,h L l - A - . -  :,,,,,,,-+--A :.. +h:- - - d : z Z : - - + : - -  +Le - -A . . -+ : - -  :- &:- _ _ _ _  2 -2-2-?-.- L~ 
y L c c L k  U L U u - U  L i L C u I y u L - L - u  1.1 C L l L G  L w u L L I C - u L I u I L ,  L L L C  i . = u u L L L u L L  L I ~  L L ~  o y c c u  L L I L I I L L U L ~ C ~  L I I E  niajui ~ U U L L . ~  V L  i i u i b r  

For f u l l  s c a l e  t e s t i n g  of  V/STOL a i r c r a f t ,  a new 80 x 120-foot  (24 .4  x 36.6 meter)  t e s t  s e c t i o n  ' ' leg' '  w i l l  
be zdded t- t he  y. sn-fcct ( 1 2 . 2  v 7L.b  m e t e r )  ~ i i h s n n i c  w i n d  t i i n n e l  (F ig l i r e  2). For t h e  80 x 120-foot  
( 2 4 . 4  x 36.6 meter)  t e s t  s e c t i o n  c o n f i g u r a t i o n ,  a i r  w i l l  be  drawn i n  from t h e  atmosphere through a n  en t r ance  
opening approximate ly  360 x 130 f e e t  (110 x 40 mete r ) ,  p a s s  through t h e  t e s t  s e c t i o n  and the  main d r i v e  
s e c t i o n ,  and w i l l  be  exhausted to  the  atmosphere through louve r s  t o  be  i n s t a l l e d  i n  the  south  w a l l  o f  t h e  
e x i s t i n g  40 x 80-foot  (12 .2  x 24.4 meter)  subson ic  wind tunne l .  
a b l e  t u r n i n g  vanes must be i n s t a l l e d  t o  p e r m i t  o p e r a t i o n  i n  e i t h e r  40 x 80 mode o r  i n  the  80 x 120 mode t o  
ensu re  t h a t  t h e  flow i s  smooth and uniform d u r i n g  bo th  modes o f  o p e r a t i o n  (F igure  3 ) .  

Flow d i v e r s i o n  vanes and louve r s  and a d j u s t -  

To permi t  s i t i n g  of  t h e  new t e s t  s e c t i o n  l e g ,  a c q u i s i t i o n  of  approximately 5 a c r e s  o f  land  be longing  t o  the  
P a c i f i c  Gas and E l e c t r i c  Company (PG&E) and t h e  r e l o c a t i o n  of a p o r t i o n  of t he  A m e s '  e l e c t r i c a l  power sub-  
s t a t i o n  a r e  r equ i r ed .  I n  o rde r  t o  o b t a i n  t h e  P G E  p r o p e r t y ,  an  equal  amount of A m e s '  land w i l l  be t raded  t o  
PG&E f o r  t h e i r  p rope r ty .  The land t r a d e  w i t h  PG&E h a s  been agreed  upon by both p a r t i e s  concerned. The land 
p r e s e n t l y  planned t o  be t raded  i s  shown i n  F i g u r e  4 .  P l o t  B (NASA prope r ty )  w i l l  be  t raded  f o r  P l o t  A (PG&E 
p r o p e r t y ) .  The p a r t  of t h e  A m e s '  s u b s t a t i o n  t o  be r e l o c a t e d  w i l l  be b u i l t  ad j acen t  t o  P l o t  B. P l o t  c shorn 
i n  F igu re  4 i s  Navy p rope r ty  and a "Land U s e  Agreement" wi th  t h e  Navy w i l l  be obta ined  by NASA f o r  use of  
t h a t  p rope r ty .  

The FY 1977 increment  provided f o r  t h e  i n i t i a t i o n  of  t h e  procurement f o r  t he  main d r i v e  motors and c o n t r o l s ,  
t h e  f an  and s t a t o r  b l a d e s ,  t h e  fan  hub and v a r i a b l e  p i t c h  mechanism, and t h e  r e l o c a t i o n  of  p a r t  o f  t h e  A m e s '  
e l e c t r i c a l  power s u b s t a t i o n .  
The second increment  of  funding f o r  t he  long- l ead  i tems  i s  inc luded  i n  t h i s  FY 1978 funding r e q u e s t .  
a d d i t i o n ,  t h e  FY 1978 funding a l s o  provides  f o r  t h e  i n i t i a l  s i t e  work, s t r t i c t i i r a l  rnodi l ica t ions ,  and t h e  new 
balai-ice and model suppor t  s y s t e m  f o r  t h e  80 x 12iI-foot ( 2 4 . 4  x 36.6 meter) t e s t  s e c t i o n .  
t he  FY 1 9 7 7 ,  FY 1 9 7 8 ,  and f u t u r e  r e sources  i s  summarized i n  F igu re  7 .  

It i s  planned t o  inc remen ta l ly  fund t h e s e  long l e a d  items ove r  f o u r  f i s c a l  yea r s .  
I n  

The r e l a t i o n s h i p  of 

Cons iderable  eng inee r ing  and s p e c i a l  f e a s i b i l i t y  s t u d i e s  have a l r eady  been completed,  and t h e  r e s u l t s  i m -  
plemented i n  t h e  p r o j e c t  des ign .  
des ign  f o r  t h e  a d d i t i o n  of t h e  new test  s e c t i o n  l e g  i s  about  30% complete and i s  scheduled t o  be completed by 
mFd-19?8. 
l e a d  i t e m s  t h a t  a r e  inc luded  i n  t h i s  budget r e q u e s t .  

The f i n a l  des ign  f o r  t h e  repowering was completed i n  l a t e  1976. F i n a l  

The i~itFz1 e f f c r t  F:: the  f i r is?  desLsL f o r  the mij t es t  sei i iut i  l e g  w i i i  cvver  Ehe c r i r i c a i ,  iong 
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PROJECT JUSTIFICATION : 

Modif ica t ions  t o  t h e  e x i s t i n g  40 x 80-Foot (12.2 x 24.4 meter)  Subsonic Wind Tunnel w i l l  provide a n a t i o n a l  
f a c i l i t y  wi th  a c a p a b i l i t y  f o r  bo th  r e sea rch  and development t e s t i n g  o f .  f u l l  s c a l e  r o t o r c r a f t  systems a t  
speeds t o  300 kno t s  (154 meters p e r  second) and f o r  f u l l  s c a l e  t e s t i n g  of v e r t i c a l  and s h o r t  t akeoff  and 
l and ing  a i r c r a f t  i n  t h e  s p e e d  range  frcm 5 t o  11Q kmts (2.6 :i 56 n c t e r s  p e r  secoiid). G i i s  r e q u i r e i ~ i e r i i  has 
become c r i t i c a l  i n  t he  p a s t  decade.  During t h a t  t i m e ,  both c i v i l  and m i l i t a r y  r o t o r c r a f t  have advanced 
s i g n i f i c a n t l y  i n  speed c a p a b i l i t y ,  and can  no longe r  be adequa te ly  eva lua ted  i n  any e x i s t i n g  t e s t  f a c i l i t y .  
Also ,  t h e  technology of  such VTOL and STOL a i r c r a f t  a s  t h e  Advanced Harrier AV-8B and t h e  Navy Multi-Mission 
V/STOL a i r c r a f t  have advanced t o  t h e  p o i n t  t h a t  f u l l  scale t e s t i n g  of  f l i g h t  c o n f i g u r a t i o n  i s  now requ i r ed  
( i n  t h e  absence oE adequate  wind tunnel  f a c i l i t i e s )  t o  i n v e s t i g a t e  and r e s o l v e  t h e  very  complex 
problems of propuls ion  s y s t e d a i r f r a m e  s t r u c t u r e / c o n t r o l  i n t e r a c t i o n s  so t h a t  development of  t hese  v e h i c l e s  
can proceed e f f e c t i v e l y  and economical ly .  

The use fu lness  of  wind tunne l  t e s t i n g  p r i o r  t o  f l i g h t  t e s t i n g  h a s  been demonstrated i n  a wide v a r i e t y  of 
t e s t  programs conducted i n  t h i s  f a c i l i t y  i n  t h e  p a s t  3 to  5 yea r s .  T e s t i n g  has  inc luded  V/STOL a i r c r a f t  such 
as O V - l O A ,  XV-5, H-126, and AV-8B; CTOL a i r c r a f t  such a s  F-14 ,  F-15 ,  F-111B, and A-37; r o t o r c r a f t  such  as  
XV-15, AH-56AY and ABC f l i g h t  r o t o r ;  p ropu l s ion  systems such as  Q-Fan and 5-79;  recovery  devices  such as  B-77 
drogue chu te  and f u l l  s c a l e  parawings;  and t h e  space  s h u t t l e  o r b i t e r .  

The growing l i m i t a t i o n s  o f  c u r r e n t  tes t  f a c i l i t i e s  f o r  such t e s t i n g  were recognized i n  1967 by t h e  Aero- 
n a u t i c s  and As t ronau t i c s  Coordina t ing  Board (AACB) when i t  i n i t i a t e d  s t u d i e s  t h a t  u l t i m a t e l y  l ed  t o  t h i s  p l an ,  
t o  modify t h e  40 x 80-Foot (12.2 x 24.4 meter )  Subsonic Wind Tunnel. I n i t i a l l y ,  comprehensive s t u d i e s  were 
made of  t he  f e a s i b i l i t y  of c o n s t r u c t i n g  a new f u l l  s c a l e  wind tunne l  t o  ach ieve  t h e  def ined  t e s t i n g  r e q u i r e -  
ments; however, t he  c o s t  w a s  found t o  b e  more t h a n  $300 m i l l i o n  i n  1973 d o l l a r s ,  a n  amount cons idered  exces-  
s i v e .  Moreover, i t  was determined du r ing  t h i s  per iod  t h a t  t h e  technology was now a v a i l a b l e  t o  permi t  t h e  
des ign  of  a new d r i v e  system t o  f i t  i n t o  t h e  d r i v e  suppor t  s t r u c t u r e  of t h e  e x i s t i n g  f a c i l i t y  and ach ieve  
most o f  t h e  d e s i r e d  t e s t i n g  requirernects .  n . e r c f o r c .  i t  was declded t o  d e f e r  fd r t l l e r  cons ide ra t ions  or' a 

t h i s  p r o j e c t ,  was p re sen ted  t o  and approved by t h e  AACB i n  1973. 
nnT. LILw i=..11 L U L L  s c a l e  wliid t i innel .  Tile approdci i  i nvo lv ing  mod i f i ca t ion  o f  the e x i s t i n g  f a c i l i t y ,  a s  desc r ibed  i n  

It was a l s o  determined t h a t  m o d i f i c a t i o n s  r e q u i r i n g  a shut-down o f  t h e  40 x 80-Foot (12.2 x 24.4 meter )  
Subsonic Wind Tunnel could be  accomplished w i t h i n  a n  accep tab le  pe r iod  o f  8 m n t h s  o r  l e s s .  h c  t o  t h e  heavy 
u t i l i z a t i o n  of  t h e  40 x 80-Foot Subsonic Wind Tunnel,  t he  impact of  t h e  r equ i r ed  down-time on p r o j e c t e d  t e s t  
prsgrz-s  h s  bee:: carcfu??j ;  aiia:yzed. I t  lias beeti deierrnined char  che pr imary impact would be on t h e  NASA 
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iong-range cesc  programs which a t  p r e s e n t  have no c r i t i c a l  due d a t e s .  There a r e  no known programs from o t h e r  
agenc ie s  t h a t  would need t o  be  accomplished du r ing  t h e  8-month pe r iod .  

A primary need i n  connec t ion  wi th  t h e  h i g h e r  speed c a p a b i l i t y  i s  t o  i n v e s t i g a t e  advanced h igh  speed r o t o r  
systems.  I n  r o t o r c r a f t  systems s u c h  s t u d i e s  a r e  impor tan t  i n  examining aerodynamics/dynamic i n t e r a c t i o n s  i n  
minimizing s t r u c t u r a l  and a s s o c i a t e d  s a f e t y  problems, reducing  r o t o r c r a f t  n o i s e  and improving f l i g h t  perform- 
ance i n  c i v i l  t r a n s p o r t  and m i l i t a r y  miss ion  r o l e s .  These are a l l  f a c t o r s  t h a t  s t r o n g l y  a f f e c t  t h e  p o t e n t i a l  
u t i l i z a t i o n  o f  r o t o r c r a f t  a s  a i r  t r a n s p o r t a t i o n  systems.  M i l i t a r y  o p e r a t i o n s  impose s t r i n g e n t  requirements  
on l and ing  and t akeof f  p e r f n r m n c e .  The R n t n r  Systcms Pkscarch Aii-ci-aL’t (“nS%j C C ~  t h e  iizi-i5 a r e  exampies of 
advanced r o t o r c r a f t  which r e q u i r e  t h e  inc reased  speed c a p a b i l i t y  o f  t h e  modified f a c i l i t y .  

The pr imary need f o r  a l a r g e r  subsonic  t e s t  s e c t i o n  i s  based on t h e  f a c t  t h a t  VTOL and STOL a i r c r a f t  as w e l l  
as  t h e  l a r g e r  r o t o r c r a f t  encounter  w a l l  b lockage  problems and l a r g e  downwash ang le s  which a r e  a s s o c i a t e d  wi th  
powered l i f t .  Convent ional  a i r c r a f t  a l s o  r e q u i r e  a l a r g e  tes t  s e c t i o n  t o  s tudy  t h e  performance of h i g h - l i f t  
dev ices  which a r e  Reynolds number s e n s i t i v e  and d i f f i c u l t  t o  reproduce a c c u r a t e l y  a t  less  than  f u l l  s c a l e .  
The mechanical and s t r u c t u r a l  a s p e c t s  o f  h i g h - l i f t  systems such as a i r  l e a k s  and d e f l e c t i o n  under  load  can 
s i g n i f i c a n t l y  a f f e c t  t e s t  r e s u l t s  o f  aerodynamic performance. For V/STOL a i r c r a f t ,  t h e  main problem i s  usu- 
a l l y  t h e  p ropu l s ion  system and i t s  i n t e r a c t i o n  wi th  t h e  a i r c r a f t .  The main components of t h e  p ropu l s ion  
system ( r o t o r  o r  f a n  b l a d e s ,  i n l e t s ,  v e c t o r i n g  dev ices ,  e t c . )  o p e r a t e  i n  t h e  range of  Reynolds numbers where 
s i g n i f i c a n t  v a r i a t i o n s  i n  aerodynamics occur .  I n  a d d i t i o n ,  t h e r e  are impor tan t  a e r o e l a s t i c ,  mechanical ,  and 
s t r u c t u r a l  a s p e c t s  of t h e s e  p ropu l s ion  systems t h a t  r e q u i r e  e x t e n s i v e  exper imenta l  s t u d i e s  u s i n g  f u l l  s c a l e  
o r  f l i g h t  hardware.  
a r e  a s s o c i a t e d  wi th  dynamic l o a d s ,  dynamic s t a b i l i t y ,  and c o n t r o l  of t h e  r o t o r  system. These c h a r a c t e r i s t i c s  
are  h i g h l y  dependent on t h e  uns teady  aerodynamic f o r c e  imputs t o  the  r o t o r  and on the  dynamic c h a r a c t e r i s t i c s  
of  t h e  r o t o r  and i t s  c o n t r o l  system i n c l u d i n g  back ia sh ,  break-out  f o r c e s  and non l inea r  e f f e c t s .  For V/STOL 
a i r c r a f t  employing h igh  d i s k  load ing ,  d i r e c t  l i f t  p ropu l s ion  systems,  t he  main problem areas a re  i n  hover ing  
and i n  t h e  t r a n s i t i o n  t o  wing suppor ted  f l i g h t .  I n  t h i s  t r a n s i t i o n ,  t he  l i f t  p ropuls ion  system i s  g e n e r a l l y  
r e q u i r e d  t o  o p e r a t e  i n  a h i g h l y  d i s t o r t e d ,  uns teady ,  and t u r b u l e n t  f low f i e l d ,  w i th  r e s u l t i n g  h i g h  v i b r a t o r y  
loads  on f an  b l a d e s ,  and p o s s i b l e  c a t a s t r o p h i c  f a i l u r e s  i n  f l i g h t  due t o  fan o r  engine s t a l l i n g .  It i s  t h e r e -  
f o r e  e s s e n t i a l  t h a t  t h e  c h a r a c t e r i s t i c s  of  t h e  p ropu l s ion  system a s  i n s t a l l e d  i n  t h e  a i r c r a f t  b e  determined 
p r i o r  t o  committin2 t h e  hardware t o  f l i g h t .  F a i l u r e  t o  do t h i s  m y  resiilt in s e r i o u s  d e f i c i e n c i e s  going un- 
d i scove red  u n t i l  t h e  occ i i r re rxe  o f  a d i s a s t r o u s  i n - f l i g h t  f a i l u r e .  The T i l t  Rotor Research A i r c r a f t  (XV-15) 
now be ing  developed i s  an  example o f  a low d i s k  load ing  V/STOL a i r c r a f t  which r e q u i r e s  f u l l  s c a l e  wind 
tunne l  t e s t i n g .  

The major t e c h n i c a l  r i s k s  of V/STOL a i r c r a f t  employing low d i s k  load ing  r o t o r  systems 

It i s  p r o j e c t e d  t h a t  such t e s t  programs w i l l  cont inl ie  i n  t h e  fo re seeab le  fu tu re - -bo th  be fo re  and a f t e r  
t h e s e  f a c i l i t y  mod i f i ca t ions  a r e  made--with abou t  2 / 3  of t h e  programs be ing  t e s t e d  i n  t h e  80 x 120-foot  t e s t  
sectior? vhen it heccmcs cpc ra t fona l .  To iiieet iiie con t inu ing  demand, t h e  40 x 8U-Foot Subsonic Wind Tunnel 
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i s  o p e r a t i n g  two s h i f t s  p e r  day,  f i v e  days  pe r  week. A f t e r  mod i f i ca t ion ,  t h e  40 x B O / B O  x 120-Foot Subsonic 
Wind Tunnel complex w i l l  c o n t i n u e  t o  b e  ope ra t ed  on two s h i f t s .  Tne s t a f f ,  ~t t h i t  t i x ,  Fc, p r o j e c t e d  to h e  
56 clvL1 s ~ r < l c e  aid G cul l i rdc iur  pe r sonne l ,  che same as  p r e s e n t l y  a s s igned  t o  t h e  f a c i l i t y .  

The p r o j e c t e d  u t i l i z a t i o n  of  t h e  modif ied 40 x 80-Foot Subsonic  Wind Tunnel w i l l  i nvo lve  approximately 70% 
f o r  r e sea rch  problems, such a s :  r o t o r  aerodynamic/dynamic i n t e r a c t i o n s ;  aerodynamic/propuls ion i n t e r a c t i o n s ;  
eng ine la i r f r ame  i n t e g r a t i o n ;  V/STOL p ropu l s ion  c o n t r o l  systems;  and n o i s e  and gus t  a l l e v i a t i o n .  Approximately 
30% u t i l i z a t i o n  i s  p r o j e c t e d  f o r  t he  development problems of r o t o r c r a f t  and V/STOL a i r c r a f t  involv ing  con- 
L i g u L d i i u i i  J e i i n i L i o n s ,  system i n t e g r a t i o n  and e v a l u a t i o n ,  and performance improvement. 

Success fu l  developmental  t e s t i n g  o f  c i v i l  and m i l i t a r y  advanced r o t o r c r a f t  and V/STOL a i r c r a f t  now be ing  
scheduled r e q u i r e s  t h a t  t h e  40 x BO-Foot (12.2 x 24.4 meter)  Subsonic Wind Tunnel be repowered t o  i n c r e a s e  t h e  
maximum wind speed from 200 t o  300 k n o t s  (103 t o  154 meters  p e r  second) and be  modif ied t o  i n c o r p o r a t e  a new 
80 x 120-foot  (24.4 x 26.6 meters) t es t  l e g  by e a r l y  FY 1981. To ach ieve  t h a t  o b j e c t i v e ,  procurement of  long-  
l e a d  i t e m s  - f an  system, t e s t  s e c t i o n  sys tem,  and d r i v e  motors - must be  i n i t i a t e d  by e a r l y  FY 1978. Con- 
s t r u c t i o n  funding i n  subsequent  f i s c a l  y e a r s  a r e  a l s o  r equ i r ed  t o  complete t h i s  p r o j e c t .  

PROJECT DESCRIPTION: 

F igu res  1 and 2 p r e s e n t  a l o c a t i o n  p l a n  and p l a n  view, r e s p e c t i v e l y ,  o f  t h e  40 x 80-Foot (12.2 x 24.4 meter)  
Subsonic Wind Tunnel. Repowering w i l l  i n c r e a s e  t h e  maximum wind speed of  t h e  40 x BO-foot tes t  s e c t i o n  from 
200 t o  300 kno t s  (103 t o  154 meters pe r  second) .  Th i s  i nc reased  c a p a b i l i t y  w i l l  be achieved by r e p l a c i n g  the  
s i x  e x i s t i n g  6 ,000  HP (4,500 kW) induc t ion  motors w i th  s i x  22,500 HP (16,800 kW) synchronous motors ,  and the  
e x i s t i n g  6-b1adedy f i x e d - p i t c h  f ans  wi th  15 -b ladedY v a r i a b l e - p i t c h  fans  ( s e e  F igu res  3 and 5 ) .  The wind 
tunnel  w i l l  be repowered w i t h i n  the  e x i s t i n g  d r i v e  s e c t i o n  s t r u c t u r e  us ing  the  e x i s t i n g  main d r i v e  suppor t s  
which w i l l  r e q u i r e  only  minor m o d i f i c a t i o n s  t o  wi ths t and  the  a d d i t i o n a l  l oads  imposed by the  heav ie r  and 
more powerful motors and f ans .  Frequency c o n t r o l  f o r  va ry ing  fan speed w i l l  be provided through the  use  of 
t he  e x i s t i n g  motor gene ra to r  s e t  which w i l l  r e q u i r e  some mod i f i ca t ion .  The combination of v a r i a b l e - p i t c h  
f a n s  and frequency c o n t r o l  w i l l  p rovide  t h e  40 x 80-foot  (12.2 x 24.4 meter) t e s t  s e c t i o n  wi th  a p r e c i s e l y  
c o n t r o l l e d  speed range of  5 t o  300 knots  (2.6 t o  154 meters per  second) .  The e x i s t i n g  wind tunnel  s h e l l  
w i l l  r e q u i r e  s t r u c t u r a l  re inforcement  L o  supporrr i nc reased  a i r  i o a d s ,  

The BO x 120-foot  (24.4 x 35.6 meter)  t e s t  s e c t i o n  c a p a b i l i t y  w i l l  be  accomplished by adding a new "leg" t o  
t h e  e x i s t i n g  tunne l  c i r c u i t  j u s t  upstream of  the  d r i v e  motor s e c t i o n  (see F igure  2 ) .  The new l e g  w i l l  i nc lude  
t h e  new t e s t  s e c t i o n  (F igu re  6 ) ,  necessa ry  t r a n s i t i o n s  and f low d i r e c t i n g  s t r u c t u r e  and sound muff l ing  t r e a t -  
ment r equ i r ed  t o  avo id  adve r se  a c o u s t i c a l  impact  on t h e  environment and sur roundings  o f  A m e s  Research Center .  
I n  t h i s  o p e r a t i n g  c o n f i g u r a t i o n ,  a i r  w i l l  b e  inducted  a t  t h e  en t r ance  cone,  flow through the  80 x 120-foot  
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(24 .4  x 36.6 meter)  t e s t  s e c t i o n ,  t he  d r i v e  motor s e c t i o n ,  and p o r t i o n s  o f  t h e  e x i s t i n g  wind tunne l  c i r c u i t ,  
and w i l l  be  exhausted t o  t h e  atmosphere through e x i t  lmne_c t n  be  i r , s t i l l c d  Ir, t h c  cx i s t l f i g  L U I ~ I I E ~  downscream 
L L V L L L  L L L L  dLLv tz  i w L u L b  (F iguLe  L ) .  

,., c.--... +L^ - - - - -  - - -  

Due t o  t h e  s i z e  and complex na tu re  of  t h i s  f a c i l i t y ,  i t  has  been considered a p p r o p r i a t e  t o  p l an  i t s  f inanc -  
i n g  i n  p r o g r e s s i v e  increments  over  s e v e r a l  f i s c a l  y e a r s ,  as  shown i n  F igure  7 .  The f i r s t  increment ,  t o t a l i n g  
$6 m i l l i o n ,  w a s  provided i n  FY 1977. Analyses  of  p r o j e c t  schedules  and p r o j e c t  management c a p a b i l i t i e s  i n d i -  
c a t e  t h a t  such a funding approach w i l l  n o t  a d v e r s e l y  a f f e c t  t h e  o p e r a t i o n a l  schedule  f o r  t h i s  l a r g e  f a c i l i t y ,  
scheduled  ro r  complet ion i n  mid-1981. P re l imina rv  eng inee r ing  e s t i m a t e s  i n d i c a t e  t h a t  t h e  t o t a l  u l t i m a t e  
c o s t  of t h i s  f a c i l i t y  w i l l  probably b e  about  $80 t o  $85 m i l l i o n ,  depending on t h e  t i m e  of c o n s t r u c t i o n  and 
t h e  u l t i m a t e  degree  of  c o s t  e s c a l a t i o n  encountered .  Cons iderable  p re l imina ry  eng inee r ing ,  s p e c i a l  s t u d i e s  
and d e s i g n  have a l r e a d y  been completed. 

Both t h e  des ign  and c o n s t r u c t i o n  of t h i s  p r o j e c t  a re  be ing  managed on a "work package" b a s i s .  Each of t he  
"work packages" c o n t a i n s  a l l  elements of  work t o  be  accomplished through s e p a r a t e  procurement.  Each i s  sepa-  
r a t e l y  scheduled and s u b j e c t  t o  s e p a r a t e  c o s t  c o n t r o l .  This  approach i s  p a r t i c u l a r l y  e f f e c t i v e  f o r  an  ex- 
t remely  l a r g e  and complex p r o j e c t  such as  t h i s .  I d e n t i f i c a t i o n  o f  smaller increments  of  t h e  t o t a l  job r e s u l t s  
i n  b e t t e r  p r o j e c t  management, improved compe t i t i on ,  and b e t t e r  f u n c t i o n a l  and c o s t - e f f e c t i v e  des igns .  

the FY 1978 budget r e q u e s t  w i l l  p rovide  f o r  t h e  c o n t i n u a t i o n  of t he  elements  of t h e  p r o j e c t  i n i t i a t e d  
wi th  FY 1977 r e s o u r c e s ,  and w i l l  cover t h e  s t a r t  of s e v e r a l  a d d i t i o n a l  work packages.  These work packages 
a r e :  s i t e  development work; main d r i v e  assembly and i n s t a l l a t i o n ;  main d r i v e  power supp ly ,  n a c e l l e ,  
f a r i n g s  and s p i n n e r ;  t he  model suppor t  and ba lance  system f o r  t he  new t e s t  s e c t i o n ;  and s t r u c t u r a l  modif i -  
c a t i o n s  and e r e c t i o n .  Procurement of o t h e r  e lements  of t h i s  p r o j e c t  w i l l  fo l low a s  necessa ry .  

The environmental  impact of  t h e  proposed mod i f i ca t ions  has  been s tud ied  and eva lua ted  i n  d e t a i l ,  and i t  i s  
concluded t h a t  t h e r e  w i l l  be  no adverse  impact  on t h e  environment a t  A m e s  o r  i t s  sur roundings .  The c o n t r o l  
o f  n o i s e  and v i b r a t i o n ,  t h e  on ly  environmental  problems a s s o c i a t e d  wi th  t h e  o p e r a t i o n  o f  t h e  p r e s e n t  f a c i l i t y ,  
h a s  been  t aken  i n t o  c o n s i d e r a t i o n  i n  t h e  des ign  o f  t h e  mod i f i ca t ions .  It i s  es t imated  t h a t  t h e s e  n o i s e  and 
v i b r a t i o n  l e v e l s  w i l l  be  s i g n i f i c a n t l y  lower w i t h  t h e  o p e r a t i o n  of  t h e  modified f a c i l i t y  t han  w i t h  t h e  ex- 
i s t i n g  f a c i l i t y .  The Ames Research C e n t e r ' s  EnvironnlenLal Impacrr Statement i s  b p i n g  a~nended t o  ccve r  t he  
Modi f i ca t ion  o f  t h e  40 x 80-Foot (12.2 x 24.4 meter )  Subsonic Wind Tunnel. 

Energy requi rements  o f  t h e  modified f a c i l i t y  w i l l  be  s i g n i f i c a n t l y  g r e a t e r  than f o r  t h e  e x i s t i n g  f a c i l i t y ,  
due p r i m a r i l y  t o  t h e  i n c r e a s e  i n  d r i v e  power (36,000 HP t o  135,000 HP) .  However, v a r i o u s  energy sav ing  t ech -  
n iques  a r e  S c l n g  inco rpora t ed  i n  t h i s  n w d i f i c a t i o n  t o  minimize t h a t  impact.  It i s  e s t ima ted  t h a t  w i t h  t h e s e  
energy  sav ing  t echn iques ,  t h e  energy usage  of  t h e  f a c i l i t y  w i l l  i n c r e a s e  from about  6,500 t n  a h o n t  1L,5K! 
megawatt hours  p e r  y e a r  r a t h e r  than t o  about  25,000 megawatt hours  per  year  wi thout  i n c l u s i o n  o f  those  
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t echn iques .  
energy l e v e l .  

The Center commitment i s  t o  absorb t h a t  l e v e l  of  usage wi thou t  i n c r e a s i n g  t h e  c u r r e n t l y  p r o j e c t e d  
This  would b e  accomplished by r e s t r i c t i n g  t h e   peri it is^? s f  S Z X  c the r  r ~ j ~ r  f a c i l i i i e s  ai tfie 

r-,.-+-.- 
V C L L C L L  . 
PROJECT COST ESTIMATE: 

Un i t  o f  
Measure Quant i  t y  

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

Cons t ruc t ion  ........................................ 
.......................... S i t e  work and u t i l i t i e s .  LS 

S t r u c t u r a l  m o d i f i c a t i o n s  LS 
S t r u c t u r a l  e r e c t i o n .  LS 

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

Equipment ........................................... 
Main d r i v e  assembly and i n s t a l l a t i o n . .  ............ 
Main d r i v e  system (Increment 11) .................. 
Main d r i v e  power supply ........................... 
Fan and s t a t o r  b l a d e s  (Increment 11) .............. 

(Increment 11) .................................. 
N a c e l l e ,  f a r i n g ,  and s p i n n e r  ...................... 
Model suppor t  and t u r n t a b l e  ....................... 
Model ba l ance  s y s t e m . .  ............................ 

Fan hub and v a r i a b l e  p i t c h  mechanism 

S u b s t a t i o n  r e l o c a t i o n  (Increment 11 )  .............. 

LS 
LS 
LS 
LS 

LS 
LS 
LS 
LS 
LS 

F a l l o u t  S h e l t e r  (not  feasibblej . .  .................... - -- - - -  

Unit 
c o s t  - 

---  

T o t a l  
c o s t  

2 , 000,000 

100,000 
1,100 , 000 

800,000 

11,500,000 

500 000 
900,000 
500,000 

1,300,000 

1 , 000,000 
1 200 000 

700,000 
3,900,000 
1,500,000 

- - -  

T o t a l  ................................................................... 
LIST OF RELATED GRAPHICS: 

F igu re  1 - Locat ion Plan 
F igu re  2 - Plan V i e w  
F igu re  3 - Vanes, Louvers,  and Fan Dr ive  System 
F igure  4 - Land Transac t ions  

.... i3.500.000 
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Figure  5 - NPW Fan QrF-re U z i t  
Figure  b - 8Ux120-Foot Tes t  Sec t ion  
F igure  7 - Funding Plan 

OTHER EQUIPMENT SUMMARY: 

E x i s t i n g  c o l l a t e r a l  equipment c o n s i s t i n g  mainly of t h e  model suppor t  system, ba l ance ,  motor gene ra to r  s e t s  
and rheoscac ,  and t h e  e x i s t i n g  4U x 80-Foot Subsonic  Wind Tunnel w i l l  be used wi th  t h i s  mod i f i ca t ion  p r o j e c t .  
The t o t a l  "book value" of t h e  4 0 ~  80-Foot Subsonic  Wind Tunnel i s  approximately $16,700,000. 
c o l l a t e r a l  equipment va lued  a t  $1.4 m i l l i o n  which c o n s i s t s  p r i m a r i l y  of computers w i l l  be used.  

E x i s t i n g  non- 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT 

To complete t h i s  p r o j e c t ,  some $60.5 t o  $65.5 m i l l i o n  a d d i t i o n a l  w i l l  be r e q u i r e d  i n  f u t u r e  f i s c a l  y e a r s .  
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EXISl 

1 

NEW DRIVE 1 

' i 'y I;\ SECTION i 
NEW 40 x 80 NEW MODIFICATION 

TOTURNING / 
VANES / 

;UBSTATION 

/ TlONS OF AMES 
NEW AIR EXIT 

LOUVERS & GUIDES 
JUDJ I H I ION TO BE REMOVED 

NEW 80 x 120 FOOT TEST LEG 

AMES RESEARCH CENTER 
F I S C A L  Y E A R  1978 ESTIMATES 

iviODiFiCATiCm T i t  ay Y R? FT SU~FZ~QIC !A!!F!E T ~ ~ J ~ J E L  

PLAK ?IIEW 

NEW ADJUSTABLE 
'ING AMES SUBSTATION TURNING VANES 

P \  

NEW 

NEW TOWER 

TOWERS & CABLES 
TO BE REMOVED 

SUBSTATION 

F i g u r e  2 
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A M E S  R E S E A R C H  CENTER 
FIWt.1  V C A n  ,073 ESTmh.:,:a~r 

iv iGDiFiCATi6iu OF 40 x 8U k I bUBbUNIC WIND TUNNEL 

VANES, LOUVERS, AND FAN DRIVE SYSTEM 
/ 

Figure  3 
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AMES RESEARCH CENTER 

MODIFICATION OF 40 x 80 FT. SUBSONIC WIND TUNNEL 
F : S C A i  ‘T’EAE i s 7 8  E S I I M A I t S  

80 x 120 f t  TEST SECTION 

F i q u r e  6 
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AMES RESEARCH CENTER 

l-7T”CI.T .............. 
r l 3 L t i L  ICXK L Y J O  C~llMAlCS 

FUNDING PLAN 
(Millions of Dollars) 

Fiscal Year 
- 1977 1978  FIJtlJre Tctal - 

................................................... CONSTRUCTION - - -- 2 . 0  28 .3  30.3 

Site work and utilities ...................................... - - -  
Piles and concrete ........................................... - - -  
Structural modifications ..................................... - - -  
Structural erection .......................................... - - -  
Painting and finishing ....................................... - - -  
Fire protection .............................................. - - -  
Acoustic treatment ........................................... - - -  
Miscellaneous mechanical ..................................... - - -  

.1 .5 . 6  
.8 .8 

1.1 10.6 11 .7  
.8 7 . 3  8.1 

- - -  1.0 1.0 
.4 .4 

7.2 7.2 
.5 . 5  

--- 

- - -  
- - -  
- - -  

...................................................... EQUIPMENT 6.0 11.5 35.6 53.1 

Main drive assembly and installation ......................... - - -  
Main drive system ............................................ 2.7 
Main drive power supply ...................................... - - -  
Fan and stator blades 1 . 3  
Fan hub and variable pitch mechanism 1.5 
Nacelle, fairings, and spinner ............................... - - -  
Electric installation ........................................ - - -  
Substation relocation . 5  
Model handling s y s t e m  ........................................ - _ -  
Model auxiliary systems ...................................... - - -  
Test section doors and floor panels .......................... - - -  
Model support and turntable .................................. - - -  
Model balance system ......................................... - - -  

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

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

............... - - -  - D a t a  acquisition and operation control systems 

. 5  

. 9  

. 5  
1.3 
1.0 
1 .2  

. 7  
- - -  

- - -  

3.9  
1.5 

4.8 
7.3 
2.1 
5.3 
2 .5  
1.1 
2.9 
1.8 
1.4 

.9  
1.1 

1 . 8  
2.6 

5 .3  
10.9 
2.6 
7.9 
5.0 
2 .3  
2.9 
3.0 
i .4 

. 9  
1.1 
3.9 
3 .3  
2 .6  

...................................................... TOTAL 6.0 - 13.5 63.9 83.4 __ - - 
Figure 7 
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NATIONAL AERONAUTICS AND SPACE -ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1978 ESTIMATES 

SUMMARY 

VARIOUS LOCATIONS 

Amount Page No. 

Office of Tracking and Data Acquisition: 

Rehabilitation and modification of 64-meter antenna components ............ 1.750.000 CF 10-1 
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FISCAL YEAR 1978 ESTIMATES 

R E.HABILITATI0N AND MODIFICATION OF 64 METER ANTENNA COMPONENTS 
TYPICAL 64 METER ANTENNA CONFIGURATION 
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CONSTRUCTION OF F A C I L I T I E S  

I I 1 PROJECT T I T L E :  
I I 

R e h a b i l i t a t i o n  and Modi f i ca t ion  of  64-Meter Antenna Components 

1 TNSTAT,T,ATION:  jet Propuls ion  Labora tory  

FY 1978 CoF ESTIMATE: $1,750,000 

LOCATION OF PROJECT: Goldstone,  C a l i f o r n i a ;  Canberra ,  A u s t r a l i a ;  and Madrid,  Spain 

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of Tracking and Data Acqu i s i t i on  

FY 1977 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 :  

Planning 
and Design Cons t ruc t ion  To ta l  

............................. 935,000 1 , 169,000 S p e c i f i c  CoF funding 234,000 
Other  a f f i l l i a t e d  funding ........................ - - -  51,749,000 51,749,000 

.......................................... Tota l  234.000 52.684 .OOO 52,918,000 

SUMMARY PURPOSE AND SCOPE: 

This  p r o j e c t  p rovides  f o r  t h e  r e h a b i l i t a t i o n  and mod i f i ca t ion  of e lements  of t h e  e x i s t i n g  64-meterantenna 
subnet  c o n s i s t i n g  of  t h r e e  stations l o c a t e d  a t  ca lds tone ,  Canberra and Xadr id .  The -jar elements  t o  be 
accomplished by t h i s  p r o j e c t  a r e  t h e  replacement  of t h e  r a d i a l  bea r ing  w e a r s t r i p  a t  Goldstone; mod i f i ca t ion  
of  t he  antenna c h i l l e d  water  loops  a t  t h e  t h r e e  s t a t i o n s ;  mod i f i ca t ion  of antenna equipment rooms and re- 
l o c a t i o n  of  t r i c o n e  equipment a t  Canberra and Madrid; mod i f i ca t ion  of  t h e  pu re  water  s t o r a g e  f a c i l i t i e s  
f o r  t h e  h igh  power t r a n s m i t t e r  (100 - 400 kW) a t  t he  t h r e e  s t a t i o n s ;  and,  r e h a b i l i t a t i o n  and mod i f i ca t ion  
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(mechanical, electrical, and structural) of the operations control and support buildings at Canberra and 
Madrid. Energy cor i se rvd i i a i l  a i d  sa fe ty  c r i ~ e r i a  u i l l  be considered in 311 A S p P r t s  of this project. 

PROJECT JUSTIFICATION: 

The 64-meter antenna subnet, located in California, Australia, and Spain, provides the principal science 
data link for missions to the planets. The high power transmitter's command capability, unique to this 
s u l ? ~ e + ,  i q  a l s o  essential to the critical phases of missions such as Viking, Mariner, Jupiter, Saturn (MJS), 
and Pioneer Venus. Reliable performance by this subnet is therefore required for successful conduct o t  the 
planetary missions. This program is extremely important in maintaining the continued reliability of this 
essential subnet. 

PROJECT DE SCRIPT I O N :  

The existing wearstrip at Goldstone is badly worn and has had recent failures of the attaching hardware. 
These failures required l6-hour blocks of antenna downtime in order to accomplish repair on an emergency basis. 
Due to the worn condition, bearing preload has been reduced from 330,000 lbs to 200,000 lbs to minimize wear 
and extend life. This reduction in preload requires that the antenna be stopped and the azimuth hydrostatic 
bearing lowered when wind velocity reaches 45 mph. 

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

.111 

iiie existing c o l d  a i r  supply f o r  the h o t  deck of these assemblies is provided by a freon direct expanison 
compressor unit. During summer operation in high humidity environment the unit is subject to icinglfreeze- 
up causing a l o s s  of both temperature a i d  hii~ildity c o n t r o l .  This h 3 s  occur red  It each of t h e  subnet stations. 
Temperature stability is extremely important to the proper operation of the master equatorial system. 
Accuracy of this unit can only be obtained after it has been temperature-stabilized for a period of four to 
five days. Therefore, there would be a loss of tracking capability for at least this period of time after the 
freon unii i a i l u r e  vas cor rec ted .  This pcssihle f a i l u r e  i s  eliminated when the freon unit is replaced with a 
chilled water cooled air handler. 
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HVAC assembly r e l i a b i l i t y  i s  i n  j eopa rdy  due t o  t h e  l a c k  of redundancy o f  supply and r e t u r n  hoses i n  rhe  
c a b l e  wrap-up a r e a s .  The hoses  and t h e  p i p i n g  i n  t h e s e  a r e a s  a r e  t o  be remanifolded t o  p rov ide  f o r  ready 
switch-over  t o  t h e  i n s t a l l e d  s p a r e s  f o r  t h e  c r i t i c a l  f low p a t h s  f o r  immediate f a i l u r e  recovery.  

The m o d i f i c a t i o n  o f  t h e  antenna equipment rooms and r e l o c a t i o n  of t r i c o n e  equipment a t  Canberra and Madrid 
Ls r e q u i r c d  SCC~USP,  n f  l i m i t e d  working space  i n  t h e  t r i c o n e ,  which has  produced congested and unsa fe  working 
c o n d i t i o n s .  I n  a d d i t i o n ,  a c c e s s  f o r  c a l i b r a t i o n  and maintenance of t h i s  equipment w i l l  t hen  be a v a i l a b l e  
d u r i n g  t r a c k i n g  o p e r a t i o n s  because t h i s  a r e a  i s  n o t  s u b j e c t  t o  movement. Th i s  e f f o r t  w i l l  p rov ide  improved 
working c o n d i t i o n s  and e s t a b l i s h  t h e  same Radio Frequency (RF) c o n f i g u r a t i o n  a s  a t  Goldstone, DSS 14. A s  a 
r e s u l t ,  s p e c i a l  documentation and p rocedures  €or  nonstandard c o n f i g u r a t i o n s  w i l l  be avoided,  t he reby  reducing 
t h e  r i s k  t o  t h e  NASA Mission S e t .  Th i s  equipment has  been r e l o c a t e d  a t  DSS 14 i n  o r d e r  t o  c l e a r  up s a f e t y  
and code v i o l a t i o n s .  

The l a r g e  pure wa te r  s t o r a g e  t anks  a t  t h e  t h r e e  64-meter antenna s i t e s  a r e  n o t  provided w i t h  any system f o r  
p u r i t y  monitor and c o n t r o l .  
i n  c o n j u n c t i o n  w i t h  t h e  l a r g e  s t o r a g e  t ank .  Because o f  t h e  i n a b i l i t y  t o  con t inuous ly  p rocess  the  s t o r e d  
w a t e r  t h e  p u r i t y  l e v e l  d e t e r i o r a t e s  and makes t h e  wa te r  v i r t u a l l y  unusable  a s  t h e  necessa ry  backup supply 
f o r  t h e  high power t r a n s m i t t e r  sybsystem. 

There i s  no a b i l i t y  t o  r e c y c l e  s t o r e d  wa te r  through a f i l t e r / p u r i f i c a t i o n  loop 

A small  amount o f  contaminat ion i n  t h e  c o o l i n g  wa te r  can  r ende r  a $150,000 k l y s t r o n  u n r e p a i r a b l e .  These 
m o d i f i c a t i o n s  a r e  t h e r e f o r e  r e q u i r e d  t o  i n c r e a s e  r e l i a b i l i t y  wh i l e  d e c r e a s i n g  maintenance c o s t s .  

The 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 p e r a t i o n s  c o n t r o l  and support  b u i l d i n g s  a t  Canberra and Madrid i s  
r e q u i r e d  t o  r e p l a c e  worn and o b s o l e t e  items and t o  meet c u r r e n t  b u i l d i n g  code r e g u l a t i o n s  due t o  changes i n  
b u i l d i n g  occupancy and o p e r a t i o n a l  modes. 

The major c a t e g o r i e s  t o  be r e h a b i l i t a t e d ,  modif ied,  o r  r e p  
Liicludiag r o o f s ;  2 )  space heating equipment and a u x i l i a r i e s ;  
4j elecrrronic  equipment; aiid 5) misce l l aneous  e l e c t r i c a l  ( p r  
t h e  a s s o c i a t e d  c o n t r o l  systems, f i r e  p r o t e c t i o n  systems, and 
r e q u i r e d .  

aced a r e :  1) b u i l d i n g  e x t e r i o r l i n t e r i o r  envelope 
3 )  a i r  c o n d i t i o n i n g  equipment and a u x i l i a r i e s ;  
mar i ly  e l ec t romechn ica l )  equipment. I n  a d d i t i o n ,  
power d i s t r i b u t i o n  systems w i l l  be modified a s  

A t  DSS 42/43 t h e  antenna suppor t  b u i l d i n g  a i r  c o n d i t i o n i n g  i s  provided by e l e v e n  u n i t s  t h a t  have been i n  
o p e r a t i o n  f o r  almost 15 y e a r s  and which r e q u i r e  an i n c r e a s i n g  amount o f  p r e v e n t a t i v e  and c o r r e c t i v e  mainte- 
nance work. “neplaceiiient with a ccntrsl s t a t i o n  type ?,Iant w i l l  no t  on ly  a lmos t  e l i m i n a t e  t h e  c o r r e c t i v e  
maintenance c o s t s  b u t  w i l l  a l s o  r educe  t h e  p r e v e n t a t i v e  maintenance and o p e r a t i o n  c o s t s .  
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Thi,r. ~ : e r z l  I. p r n j e c t  w i l l  r e su l t  i n  more r e l i a b l e  o p e r a t i o n  a t  t h e s e  l o c a t i o n s  and i n  Lower maintenance 
and o p e r a t i o n  c o s t s  . Energy conse rva t ion  and s a f e ~ y  C L ~ L ~ L ~ Z  will be z d c q u z t c l y  cczsic',e r e d  Fn 311 ot t h e  
above t a s k s  . 

PROJECT COST ESTIMATE: 
Unit  of Unit  
Measure Quan i ty  c o s t  

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

Wears t r ip  replacement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Antenna Water Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Goldstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Canberra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.ladrid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Antenna equipment room modi f i ca t ions  . . . . . . . . . . . . . .  
Canberra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Madrid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S t r u c t u r a l  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 s  ....... 
Canberra ........................................ 
Madrid .......................................... 

Mechanical 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 s  ....... 
Canberra ........................................ 
P?adrid .......................................... 

E l e c t r i c a l  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 s  ....... 
Canberra ........................................ 
Madrid .......................................... 

LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
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  f e a s i b l e )  ... ... ... ...................... 

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

T o t a l  
c o s t  

... 

1.750. 000 

100. 000 
440. 000 

(150. 000) 
(150. 000) 
(140 .  000) 
260. 000 

(135.  000) 
(125. 000) 
235. 000 

(140. 000) 

380. 000 
(225. 000) 
(155. 000) 
335. 000 

(200 .  000)  

(95. 000) 

(135. 000) 

... 

... 

1 . 750 . 000 
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LIST C)F P,ELA.TEI? GRAPHICS: 

Typ ica l  64-Meter Antenna Conf igu ra t ion  
S i t e  P lan  DSS 14, Goldstone 
S i t e  P lan  DSS 42 /43 ,  Canberra 
S i t e  Plan DSS 61/63, Nadrid 

OTHER EQUIPMENT SUMMARY: 

No o t h e r  c o l l a t e r a l  o r  n o n c o l l a t e r a l  equipment i s  involved.  

FUTURE CoF ESTIWTED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

For p r e s e n t l y  planned usage,  t h e r e  a r e  no c u r r e n t l y  fo re seen  f u t u r e  funding requi rements  necessary  t o  
complete t h i s  s p e c i f i c  p r o j e c t .  
complex antenna systems may be  a n t i c i p a t e d .  

However, a d d i t i o n a l  r e h a b i l i t a t i o n  and mod i f i ca t ions  of t h e s e  l a r g e  and 
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JET PROPULSION LABORATORY 
FISCAL VEAR 1978 E S T l M A l t S  

REHABILITATION AND MODIFICATION OF 64 METER ANTENNA COMPONENTS 
DSS 42/43 SITE PLAN 
CANBERRA, AUSTRALIA 
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JET PROPULSION LABORATORY 
FISCAL YEAR 1978 ESTIMATES 

REHABILITATION AND MODIFICATION OF 64 METER ANTENNA COMPONENTS 
DSS 61/63 SITE PLAN 

M D R  ID,SPAIN 

B k' 
-K 

LlGiND 

13 

- 
D A R E A S  OF REHAB AND WJDS 

CF 10-9 



z
 

0
 

c( 

I 

u
 

2 4
 :1 

r
l
 

I 
d

 
d

 

FLI 
U

 

0
0

0
 

0
0

0
 

0
0

0
 

0
0

0
 

o
m

m
 

.3 .
.

 
.

.
 

*. 
.

.
 

.
.

 
.

.
 

.
.

 
.

.
 

.
A

 

.
u
 

e
r

n
 

-
g
 

.
v

 

.
V

I
 

.aJ 
. 4
 

.
u
 

. 
.r

( 

.
d

 
. .r

( 
.

u
 

.
r

d
 

.
w

 

.
M

 
-

G
 

. .r
( 

.cn 
*

c
n

 
.aJ 
.

u
 

.
o

 

s
o

i
d

 
a 

cn
n
 

m
 

3
 

d
 

d
 I 

0
 

0
 

0
 

0
 

.3 r. lr
l 

Q
 

d
 

a 
c1 
0
 

E. 

d
 

r
i
 

cr, 
0
 



PROJECT TITLE: Space S h u t t l e  F a c i l i t i e s  - 

FY 1978 CoF ESTIMATE: $65,740,000 I INSTALLATION: Various Loca t ions  

LOCATION OF PROJECT: Locat ions  are i d e n t i f i e d  i n  t h e  fo l lowing  documentat ion.  

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

FY 1977 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 :  

Planning 
and Design Cons t ruc t ion  To t a l  

S p e c i f i c  CoF funding..  .......................... 12,748,000 98,362,000 111,110,000 
Other  a f f i l i a t e d  funding ........................ --- 817,850,000 817,850,000 

T o t a l  .......................................... 12,748,000 916.212.000 928.960 .OOO 

The above i s  summary d a t a  on ly  f o r  t h e  p r o j e c t s  inc luded  i n  t h i s  submi t t a l .  For c l a r i f i c a t i o n  purposes  i t  
i s  noted  t h a t  p r i o r  t o  FY 1978 a t o t a l  o f  $27.2 m i l l i o n  has  been made a v a i l a b l e  f o r  s h u t t l e  f o r  p lanning  and 
d e s i g n  i n  a d d i t i o n  t o  a t o t a l  o f  $260 m i l l i o n  f o r  s h u t t l e  f a c i l i t i e s  c o n s t r u c t i o n .  

SUMMARY PURPOSE AND SCOPE: 

The purpose of  t h e s e  p r o j e c t s  i s  t o  modify and add t o  e x i s t i n g  government-owned f a c i l i t i e s  and t o  c o n s t r u c t  
a l i m i t e d  number o f  new f a c i l i t i e s  necessa ry  to  suppor t  t h e  Space S h u t t l e  Program. A s  i n  p r i o r  y e a r s ,  t h i s  
s h u t t l e  f a c i l i t y  package i n c l u d e s  a l l  major f a c i l i t y  requi rements  which a re  unique t o  t h e  Space S h u t t l e  Program. 
A l l  r equi rements  a re  t i e d  t o  a s h u t t l e  program mi le s tone  o r  "need date" .  Included i n  t h i s  package are  a l l  
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f a c i l i t y  r equ i r emen t s  needed t o  ach ieve  t h a t  i n - i t i a l  o p e r a t i o n a l  c a p a b i l i t y  as  set f o r t h  i n  t h e  p r o j e c t  
dccnmen ta t i nn  a n d l o r  t h e  assumptions on which t o t a l  s h u t t l e  f a c i l i t y  needs have been based and p r o j e c t e d .  

I n  FY 1978, t h e  s h u t t l e  f a c i l i t i e s  proposed are a g a l n  p r i m a r i l y  f o r  launch and landing  requi rements  a t  
John F. Kennedy Space Center  (KSC). The work i n c l u d e s  con t inu ing  mod i f i ca t ions  t o  Launch Complex 39 and t h e  
Sol id  Rocket Boos te r  p rocess ing  f a c i l i t i e s  which were i n i t i a t e d  w i t h  p r i o r  yea r  r e sources .  The LC 39 work 
inc ludes :  comple t ion  o f  t h e  second mobile launch p l a t f o r m  t h a t  w a s  i n i t i a t e d  wi th  FY 1977 r e s o u r c e s ;  t he  
f i r s t  b u t  a major phase  of mod i f i ca t ion  t o  Pad B t o  suppor t  space  s h u t t l e  f l i g h t s  planned i n  l a t e  1982 and 
beyond; and m o d i f i c a t i o n  f o r  r h e  Eigh Bays 1 a d  2 UL tile C'eh<c:s A s s e ~ b l j :  Bu%?dlng fe r  t h e  m z t i n g ,  
i n t e g r a t i o n  a n d  checkout  o f  t h e  space  s h u t t l e  v e h i c l e  components ( o r b i t e r ,  e x t e r n a l  tank  and s o l i d  r o c k e t  
b o o s t e r s )  and t h e  e x t e r n a l  tank  p rocess ing  and s t o r a g e  requi rements .  A s  a con t inua t ion  o f  t h e  FY 1977 p ro -  
j e c t ,  i t  i s  a l s o  planned t o  modify t h e  Gemini pa rachu te  b u i l d i n g ,  M7-657, t o  provide  c a p a b i l i t y  f o r  r e c e i v i n g ,  
r e f u r b i s h i n g  and repacking  t h e  SRB parachutes .  This i t e m  w a s  a l s o  r eques t ed  i n  FY 1977, b u t  a r e d u c t i o n  i n  
t h e  a p p r o p r i a t i o n  r e s u l t e d  i n  d e f e r r a l  t o  FY 1978. The r e q u e s t  f o r  KSC a l s o  inc ludes  r e h a b i l i t a t i n g  and 
dredging t h e  Banana River  ba rge  channel  t o  r e s t o r e  i t  t o  i t s  o r i g i n a l  depth and wid th  the reby  a l lowing  pass -  
age o f  ba rges  t h a t  w i l l  d e l i v e r  t h e  e x t e r n a l  t anks  and s p e n t  SRT3 cas ings  t o  t h e  launch s i te .  

F i s c a l  Year 1978 requi rements  a t  o t h e r  l o c a t i o n s  i n c l u d e  con t inu ing  mod i f i ca t ions  f o r  crew t r a i n i n g  and 
e x t e r n a l  t ank  manufac tur ing  and f i n a l  assembly. Also inc luded  a re  minor r e h a b i l i t a t i o n  and mod i f i ca t ion  pro - 
j e c t s  which are r e q u i r e d  t o  suppor t  t h e  Space S h u t t l e  Program and are t h e r e f o r e  cons idered  unique  space  
s h u t t l e  p r o j e c t s .  

PROJECT JUSTIFICATION: 

F i s c a l  Year 1977 and p r i o r  y e a r s '  CoF p r o j e c t s  f o r  t he '  Space S h u t t l e  Program au thor i zed  mod i f i ca t ion  and 
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 o r  t echno log ica l  development,  space  s h u t t l e  main engine t e s t s ,  manufac tur ing ,  
ground t e s t s ,  and launch and l and ing .  Cons t ruc t ion  o f  t h e  t echno log ica l  f a c i l i t i e s ,  engine  t e s t  f a c i l i t i e s ,  
o r b i t e r  manufac tur ing  and f i n a l  assembly f a c i l i t i e s  and c e r t a i n  ground t e s t  f a c i l i t i e s  a re  complete  and t h e  
f a c i l i t i e s  a r e  o p e r a t i o n a l .  Cons t ruc t ion  of  t h e  o r b i t e r  l and ing  f a c i l i t i e s ,  Phases I and 11, are  a l s o  com- 
p l e t e .  The remaining f a c i l i t i e s  au tho r i zed  i n  p r i o r  y e a r s  are i n  t h e  f i n a l  des ign  o r  c o n s t r u c t i o n  phases .  

The FY 1978 r e q u e s t  i s  in tended  p r i m a r i l y  t o  c o n t i n u e  mod i f i ca t ions  t o  provide  iaunch c a p a b i l i t y  f o r  t h e  
s h u t t l e  vehic1.e a t  KSC. These f a c i l i t i e s  are  needed f o r  t h e  i n i t i a l  o p e r a t i o n s  as  w e l l  as f o r  t h e  t r a n s i t i o n  
i n t o  t h e  o p e r a t i o n a l  phase  a t  t h e  launch and l and ing  s i t e .  The reques t  f o r  t h e  f i r s t  phase o f  Pad B m d i f i -  
c a t i o n  con t inues  t h e  t r a n s i t i o n  t o  provide  launch c a p a b i l i t y  t o  suppor t  h ighe r  f l i g h t  ra tes  a t  KSC. The Pad 
B work, which i s  complex and prolonged,  i s  planned t o  b e  o p e r a t i o n a l  by January 1983 when t h e  launch r a t e  i s  
envis ioned  t o  exceed 20 f l i g h t s  pe r  year .  A t  t h a t  t i m e  i t  w i l l  be  needed t o  suppor t  t h e  planned launch re- 
quirement  i n  l a t e  EY 1982 and beyond as  w e l l  a s  t o  p rov ide  needed Opera t iona l  r e i i a b i i i t y  and f l e x i b i l i t y .  
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The remaining p r o j e c t s  i n  F Y  iY78 a r e  in t ended  p r i m a r i i y  t o  suppor t  the manufactur ing and f i n a i  assembly of  
t h e  space  s h u t t l e  e x t e r n a l  tank  a t  Michoud and crew t r a i n i n g  a c t i v i t i e s  a t  t h e  Johnson Space Center .  A p ro-  
j e c t  f o r  r e ' r i ab i i i t a i i on  arid n u d i i i c a i i o r i  u i  exisi.i.uK i a c i i i i i e s  uniquely r equ i r ed  i o  s u p p o r i  iiie s i i u i i i t i  
program i s  a l s o  inc luded .  

Cur ren t  space s h u t t l e  p lanning  i s  based on ach iev ing  a f i r s t  manned o r b i t a l  f l i g h t  i n  mid-1979 and a t t a i n i n g  
This FY 1978 r eques t  a f l i g h t  c a p a b i l i t y  a t  t he  Kennedy Space Center  o f  approximately 23 miss ions  i n  CY 1982. 

i s  necessa ry  t o  meet s p e c i f i c  i n t e r i o r  mi l e s tones  d i r e c t l y  r e l a t e d  t o  t h e s e  major mi l e s tones .  The i n d i v i d u a l  
p r o j e c t  d e s c r i p t i o n s  s p e c i f v  those  r e s p e c t i v e  mi l e s tones  to which t h e  f a c i l i t y  i s  r e l a t e d .  

PROJECT COST ESTIMATE : 

Launch and Landing F a c i l i t i e s . .  ................................................................. 44,520,000 

Modi f i ca t ions  t o  Launch Complex 39,  Kennedy Space Center ,  F lor ida . . . .  ......................... 40,700,000 
Modi f i ca t ions  f o r  So l id  Rocket Boos ter  P rocess ing  F a c i l i t i e s ,  Kennedy Space Cen te r ,  F l o r i d a  ... 1,730,000 
R e h a b i l i t a t i o n  of  Barge Channels,  Kennedy Space Center ,  F l o r i d a . . .  ............................ 2,090,000 

.......................................................................... 860,000 Ground Test F a c i l i t i e s  

Modi f i ca t ions  f o r  C r e w  Tra in ing  F a c i l i t i e s ,  Johnson Space Center ,  Texas....................... 860,000 

Manufactur ing and F i n a l  Assembly F a c i l i t i e s . . . .  ................................................. 18,610,000 

Modi f i ca t ion  of  Manufacturing and F i n a l  Assembly F a c i l i t i e s  f o r  Ex te rna l  Tanks, Michoud 
Assembly F a c i l i t y ,  Louis iana. .  .............................................................. 18,610,000 

Minor F a c i l i t i e s  ................................................................................ 1,750,000 

R e h a b i l i t a t i o n  and Modi f i ca t ion  o f  S h u t t l e  F a c i l i t i e s ,  Various Locat ions.  ..................... 1,750,000 

T-4-01 IVCUL....................................................................................... 65.740.000 
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PROJECT JUSTIFICATION : 

The Space S h u t t l e  program has  been planned and developed t o  make maximum use of e x i s t i n g  f a c i l i t i e s  and 
equipment.  The o r b i t e r ,  e x t e r n a l  tank  and s o l i d  r o c k e t  b o o s t e r s  (SRB 'S)  w i l l  be mated, i n t e g r a t e d  and 
checked ou t  on a modif ied mobile launch p l a t f o r m  i n s i d e  t h e  modif ied Vehic le  Assembly Bui ld ing  (VAB). The 
s h u t t l e  w i l l  then  be t r a n s p o r t e d  t o  t h e  modif ied launch pad. Previous  a p p r o p r i a t i o n s  provided funds f o r  
modifying mobile launch p l a t fo rm 1 (MLP-l), two h igh  bays i n  t h e  VAB, Launch Pad "A", and beginning modif i -  
c a t i o n s  t o  MLP-2. Program requi rements  now d i c t a t e  t he  complet ion of MT,P-2; t h e  r n o d i f i c s t l o n  of tm more 
h i g h  bays i n  the  VAB,  and the  s t a r t  of mod i f i ca t ions  t o  Launch Pad "B". 

The second n o b i l e  launch p l a t fo rm (MPL-2) i s  necessa ry  t o  suppor t  t he  checkout and o p e r a t i o n  o f  t h e  second 
o r b i t e r  ( r e f u r b i s h e d  o r b i t e r  no. l O l ) ,  c u r r e n t l y  scheduled t o  a r r i v e  a t  Kennedy Space Center  about  mid- 
CY 1981. A t  t h a t  t i m e ,  t he  o r b i t e r  must undergo ex tens ive  checkout  and i n t e g r a t i o n  w i t h  t h e  f a c i l i t y ,  
ground suppor t  equipment and launch p rocess ing  system t o  p repa re  it f o r  launch ope ra t ions .  
bo th  MLP-2 and t h e  second o r b i t e r  ( r e f u r b i s h e d  o r b i t e r  no. 101) w i l l  b e  used t o  suppor t  t h e  scheduled f l i g h t s  
i n  l a t e  CY 1981 and beyond. 
o p e r a t i o n  t o  suppor t  t h e  space  s h u t t l e  miss ions .  
MLP-2 mod i f i ca t ions .  
p r o p e l l a n t ,  h igh -p res su re  gas  and o t h e r  launch systems.  
t h e s e  systems t o  complete  MLP-2. 

Subsequent ly ,  

A t  t h a t  t i m e ,  t h e  planned f l i g h t  r a t e  r e q u i r e s  t h a t  two mobile l aunche r s  be i n  

The a p p r o p r i a t i o n s  provided,  however, made i t  necessa ry  t o  d e f e r  mod i f i ca t ions  o f  t h e  
The FY 1977 budget  s u b m i t t a l  r eques t ed  funds t o  complete  

This FY 1978 r e q u e s t  p rovides  f o r  implementing 

Based on t h e  requirement  t o  launch 40 f l i g h t s  per  yea r  from KSC, f ou r  h igh  bays ( H B ' s )  of t h e  VAB w i l l  
b e  r e q u i r e d :  H B ' s  2 and 4 f o r  e x t e r n a l  tank  (ET) o p e r a t i o n s  and H B ' s  1 and 3 f o r  mat ing,  i n t e g r a t i o n  and 
checkout  of t he  s h u t t l e  v e h i c l e .  H B ' s  2 and 4 ,  t h a t  w i l l  p rocess  t h e  e x t e r n a l  t anks ,  have a l s o  been 
s e l e c t e d  t o  assemble t h e  l a r g e  SRB segments b e f o r e  movement i n t o  H B ' s  1 and 3 f o r  t he  f i n a l  s t a c k i n g ,  
mat ing ,  i n t e g r a t i o n  and checkout  of t h e  whole s h u t t l e  v e h i c l e .  P r i o r  yea r  r e sources  from the  s o l i d  
r o c k e t  boos t e r  (SRB) p rocess ing  f a c i l i t y  p r o j e c t  provided the  necessa ry  mod i f i ca t ion  i n  H B ' s  2 and 4 f o r  
t h e  S R B  func t ions  involved .  P r i o r  yea r  r e sources  from the  LC 39 p r o j e c t  a l s o  provided the  r e q u i r e d  
m o d i f i c a t i o n s  i n  HB 4 f o r  t he  e x t e r n a l  tank p rocess ing  o p e r a t i o n s ,  and i n  HB 3 f o r  t he  mating,  i n t e -  
g r a t i o n  and checkout of t he  s h u t t l e  v e h i c l e .  This  FY 1978 p r o j e c t  p rovides  f o r  rnodifyin.g H 3  2 tc 
r e c e i v e ,  s t o r e  and checkout t he  e x t e r n a l  t anks ,  and !!E 1 t o  mate ,  i n t e g r a t e  and checkoilt t h e  space 
s h u t t l e  v e h i c l e .  This  r e q u e s t  completes  a l l  f o r e s e e a b l e  work i n  t h e  VAB f o r  t h e  c i t e d  func t ions  i n  
suppor t  s f  spccc s h u t t l e  prograr i  r e q ~ i r e i ~ w i s .  

Program and s a f e t y  requi rements  n e c e s s i t a t e  t h a t  c o n s t r u c t i o n  a c t i v i t i e s  f o r  H B ' s  1 and 2 be completed 
as soon as p o s s i b l e  bu t  not l a t e r  than  t h e  f o u r t h q u a r t e r  of CY 1979 t o  prec lude  concurren t  c o n s t r u c t i o n  
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~ c t i v F t L c s  -,.L:h ;ncraased buildup oi SZi3 p rocess ing  ope ra t ions  i n  a d j a c e n t  areas. S a f e t y  c o n s i d e r a t i o n s  
r e q u i r e ,  f o r  example, t h a t  c o n s t r u c t i o n  a c t i v i t i e s  no t  be c a r r i e d  o u t  i n  HB's 1 and 2 wh i l e  S R B  segments 
are stnrec! in !!E z ~ ~ d  SP.5 sraclclng 111dii1ig d r e  be ing  performed in H!3 3 .  Tfiesn, s-fcty r c s ~ r l c t l o n s  
n e c e s s i t a t e  t h a t  c o n s t r u c t i o n  a c t i v i t i e s ,  i nvo lv ing  welding,  c u t t i n g  and i n s t a l l i n g  l a r g e  p l a t fo rms ,  be 
completed before  the  beginning  of e x t e n s i v e  SKE process ing  i n  the VAB, which i s  p r e s e n t l y  planned t o  begin 
i n  l a t e  CY 1979. While some SRB o p e r a t i o n s  are now planned i n  l a t e  CY 1978 and dur ing  CY 1979, t h e s e  a r e  
l i m i t e d  i n  scope s i n c e  they  a r e  t o  s u p p o r t  on ly  t h r e e  developmental  f l i g h t s  i n  CY 1979. Cons t ruc t ion  
a c t i v i t i e s  would have t o  be scheduled  around t h e s e  ope ra t ions .  However, d e f e r r a l  of t h i s  p r o j e c t  by one 
yea r  w i l l  impose u n r e a l i s t i c  l i m i t a t i o n s  on cons t ruc t ion  a r t i x r i t i e s  , g r e a t l y  i~.crcasc c ~ t ~ t r u i i i o ~  C V ~ L S  , 
expose personnel  t o  hazardous c o n d i t i o n s ,  and j eopa rd ize  e i t h e r  t h e  a b i l i t y  t o  meet program requirements  
on t i m e  or t he  a b i l i t y  t o  implement t h e  r e q u i r e d  mod i f i ca t ions  i n  a r easonab le  and e f f e c t i v e  manner. 
FY 1978 funding,  on t h e  o t h e r  hand, w i l l  permi t  c o n s t r u c t i o n  t o  be implemented wi th  minimum i n t e r f e r e n c e  
wi th  SRB process ing  and p rec lude  unnecessary  r i s k s ,  s a t i s f y  s a f e t y  c o n s i d e r a t i o n s  and complete the  work 
economical ly ,  e f f e c t i v e l y  and ahead of  t h e  schedule  t o  suppor t  t h e  h ighe r  f l i g h t  r a t e s .  

During t h e  o p e r a t i o n a l  phase  of t h e  s h u t t l e  program, two launch pads w i l l  be needed t o  suppor t  t h e  planned 
launch r a t e  of 40 miss ions  p e r  yea r  from t h e  Kennedy Space Center .  Af t e r  t h e  i n i t i a l  s i x  development f l i g h t s  
planned i n  CY 1979 and e a r l y  CY 1980, t h e  space s h u t t l e  o p e r a t i o n a l  phase begins .  The launch r a t e  i n c r e a s e s  
g r a d u a l l y  from f i v e  o p e r a t i o n a l  f l i g h t s  i n  1980 t o  the  f u l l  r a t e  of  40 f l i g h t s  i n  1984. P r i o r  yea r  r e -  
sou rces  provided f o r  complet ing Pad "A" which i s  planned t o  s a t i s f y  t h e  Design,  Development, Tes t  and 
Eva lua t ion  (DDT&E) phase of t h e  program and accommodate t h e  o p e r a t i o n a l  phase requirement  through e a r l y  CY 
1982. A t  t h a t  t i m e ,  t h e  launch r a t e  d i c t a t e s  a second launch pad i s  r e q u i r e d .  This  p r o j e c t  provides  the  
f i r s t  b u t  major phase o f  t he  mod i f i ca t ions  r equ i r ed  t o  b r i n g  Pad "B" i n t o  o p e r a t i o n  by January 1983. 

The space s h u t t l e  v e h i c l e  undergoes v i t a l  ope ra t ions  on t h e  launch  pad p reced ing  f i n a l  countdown and 
launch.  These pre launch  a c t i v i t i e s  i n c l u d e :  f i n a l  v e h i c l e  systems checkout ,  p r o p e l l a n t  loading  of t he  
e x t e r n a l  tank ,  l oad ing  of  t he  hype rgo l i c  f u e l s  i n  the  a u x i l i a r y  p ropu l s ion  systems pods,  loading  of  power 
r e a c t a n t s ,  cool ing  and l i f e  suppor t  f l u i d s ,  payload changeout i n  c e r t a i n  i n s t a n c e s  o r  i n s e r t i o n  i n t o  the  
o r b i t e r  payload bay, and board ing  of t h e  crews i n t o  the  o r b i t e r .  This  p r o j e c t  p rovides  the  f i r s t  and 
major phase of t h e  m o d i f i c a t i o n  of Pad "B" necessa ry  t o  c a r r y  o u t  t h e s e  v i t a l  p re launch  ope ra t ions  l e a d i n g  
t o  the  a c t u a l  launch of  t h e  space  s h u t t l e  v e h i c l e .  

The requirement  f o r  Pad I I B "  t o  be  o p e r a t i o n a l  by January  1983 i s  a c r i t i c a l  mi l e s tone  f o r  t he  s h u t t l e  
program. Fer m c r  t h r e e  y e a r s  p r i o r  i o  Ehat d a t e ,  t h e  s h u t t l e  development and ope ra t ions  programs w i l l  be 
dependent on a s i n g l e  pad (Pad "A") and s u b j e c t  t o  the  problems and a t t e n d a n t  r i s k s  of p o t e n t i a l  pad 
damage and c o r r e c t i v e  m o d i f i c a t i o n s .  A l s o ,  t h e  turnaround t echn iques ,  p rocedures  and e f f i c i e n t  t ime l ines  
f o r  h ighe r  launch r a t e s  a r e  be ing  developed i n  t h e  e a r l i e r  y e a r s  and most l i k e l y  w i l l  n o t  be pe r fec t ed  
p r i o r  t o  Pad "B" a c t i v a t i o n .  The p r e s e n t  s h u t t l ~  prscessk-ig tliiieliries Clu r i v i  account  f o r  any l a r g e  

CF 1 1 - 7  



I Y L L U C _ V . I Y  =f cr',---d --,.-"+<--- C-- 1 1 -  7 - - - -  .,-,-; -4-4 ,.-c y u u  upcLaLLVL13 LUL A L L  I U L L ~  " L d i i u L y - i U - p d d "  programs, j p i ,  p i a n e t a r y  miss ions  and weather 
impacts  because these  f a c t o r s  a r e  unknown a t  t h i s  t i m e .  These preceding  unknowns i n d i c a t e  growing program 
r i s k s  a s  t h e  launch ~ ~ t e  i n c r e z s e s  2nd t h c r e f c r c ,  thc nccc! f o r  ths second lzfiiich pad II~OUIILS. iiie L Y O L  

launch r a t e  of: 23  mis s ions fyea r  i n t roduces  a s i g n i f i c a n t  r i s k  wi th  any p o t e n t i a l  launch pad de lays  and,  
t he  need f o r  t h e  second pad (Pad "B") becomes f i r m  by Jamuary 1983. 

",, .nnn  

Cons t ruc t ion  and a c t i v a t i o n  of t he  launch pad invo lves  e x t e n s i v e ,  complex and prolonged e f f o r t .  I t  i n -  
c ludes  c o n s t r u c t i o n  of a t a l l  f ixed  s e r v i c e  tower,  a massive changeout room, s i g n i f i c a n t  mod i f i ca t ions  t o  
t h e  pad d e f l e c t o r  and s u b s t a n t i a l  m o d i f i c a t i o n s  t o  t h e  launch systems.  Once t h e  c o n s t r u c t i o n  a c t i v i t i e s  
a r e  completed,  c r i t i c a l  launch suppor t  sys tems,  i n c l u d i n g  swing arms and umbi l i ca l s  w i l l  have t o  be i n -  
s t a l l e d  and f i t t e d  and the  pad w i l l  then  be i n t e g r a t e d  and checked wi th  the  ground suppor t  equipment and 
t h e  launch p rocess ing  systems.  Based on expe r i ence  w i t h  Pad "A", t he  Pad "B" c o n s t r u c t i o n j a c t i v a t i m  
e f f o r t  w i l l  r e q u i r e  approximately f i v e  y e a r s  t o  complete ,  making FY 1978 programming of t h i s  f i r s t  phase 
of  t h e  e f f o r t  necessa ry .  

PROJECT DESCRIPTION: 

This  p r o j e c t  p rov ides  €or complet ing mod i f i ca t ions  t o  MLP-2 begun wi th  EY 1977 funds ,  modifying H B ' s  1 
and 2 i n  the  VAB, and beginning mod i f i ca t ions  t o  Launch Pad "B". 

Mobile Launch P la t fo rm 2 

Th i s  i s  t h e  second major increment  f o r  t h e  m o d i f i c a t i o n  of e x i s t i n g  mobile launch p l a t f o r m  2.  P r i o r  
y e a r s  r e sources  i n c l u d i n g  FY 1977 w i l l  p rovide  f o r  t h e  removal of t h e  380-f t .  (115.8 m) u m b i l i c a l  tower a s  
we l l  a s  t h e  b a s i c  s t r u c t u r a l  mod i f i ca t ions  t o  p rov ide  t h r e e  exhaus t  openings f o r  t he  space  s h u t t l e  main 
engines  and t h e  two S R B ' s .  This  FY 1978 p r o j e c t  p rov ides  f o r  complet ing the  mod i f i ca t ions  t o  t h i s  f a c i l i t y  
and t o  i n t e g r a t e  t h e  p r i o r  y e a r s  work i n  such a way a s  t o  produce a completed p r o j e c t .  The work inc ludes  
e x t e n s i v e l y  modifying the  l i q u i d  p r o p e l l a n t  sys tems,  t he  h igh  p r e s s u r e  gaseous system (oxygen, n i t r o g e n ,  
hydrogen and he l ium) ,  t h e  pneumatic and environmental  c o n t r o l  systems a s  w e l l  a s  mod i f i ca t ion  t o  t h e  
e l e c t r i c a l ,  i n s t rumen ta t ion  and c o n t r o l  system. These mod i f i ca t ions  are e s s e n t i a l  t o  r e r o u t e  and re- 
h a b i l i t a t e  t h e  launch systems involved t o  match t h e  c o n f i g u r a t i o n  of t he  space s h u t t l e  v e h i c l e  r e s t i n g  
on t h e  mot) i l e  launcher .  

High Bay 1 w i l l  be modif ied t o  p rov ide  t h e  necessa ry  f a c i l i t i e s  f o r  mating, i n t e g r a t i n g  and checking ou t  
t h e  o r b i t e r ,  e x t e r n a l  tank  and S R B ' s .  S t r u c t u r a l  mod i f i ca t ions  i n c l u d e  removing, modifying and r e i n s t a l l i n g  
l a r g e  e x t e n s i b l e  p l a t fo rms  s o  they w i l l  accommodate t h e  space s h i i t t l e  c o n f i g u r a t i o n .  S t r u c t u r a l  f r i m i n g  ir: 
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HR 1 w i l l  be modif ied t o  accommodate t h e  o r b i t e r  wing span. Towers "D" and "E" w i l l  be modified t o  provide  

power, l i g h t i n g ,  equipment and in s t rumen ta t ion  grounding,  and f i r e  a la rm and communications systems w i l l  
a l s o  be modif ied a s  r e q u i r e d  t o  suppor t  s h u t t l e  ope ra t ions .  

t h e  r-qllired l a b c - a t c - ~ r  2nd 4 L A " y  rhnn e n c ~ ~ n  uyucL t r  L Y  DUppuL -..----c L : - - - - - - - L :  L ~ I L ~ ~ L Q L I O ~ L  a~tiviiies. Iieicired mechanicai systems p ip inz ,  

The e x t e n s i b l e  p l a t fo rms  i n  H B  2 w i l l  be  removed and s t o r e d ,  and t h e  a r e a  w i l l  be modified t o  provide  
f a c i l i t i e s  f o r  e x t e r n a l  tank  o p e r a t i o n s .  The e x i s t i n g  j i b  c ranes  and suppor t  framing w i l l  be  removed, and 
two v e r t i c a l  checkou t / s to rage  s t r u c t u r e s  f o r  t h e  e x t e r n a l  tank  w i l l  be  cons t ruc t ed .  Areas i n  Tower "R" 
w i l l  be modified t o  provide  l a b o r a t o r y  and shop space r e q u i r e d  t o  suppor t  e x t e r n a l  tank  checkout.  The 
e x i s t i n g  pneumatic,  environmental  c o n t r o l  and wa te r  systems i n  Tower "B" w i l l  be extended t o  H B  2 .  Re- 
l a t e d  e l e c t r i c a l  and mechanical systems w i l l  a l s o  be modif ied.  

Launch Pad B 

Modi f i ca t ions  t o  Launch Pad "B" t h a t  w i l l  be s t a r t e d  wi th  t h i s  p r o j e c t  i nc lude  c o n s t r u c t i n g  a f i x e d  
s e r v i c e  tower,  an o r b i t e r  f lame d e f l e c t o r ;  and modifying e x i s t i n g  s t r u c t u r a l ,  f a c i l i t y  mechanical and 
e l e c t r i c a l  systems.  

The f i x e d  s e r v i c e  tower w i l l  be b u i l t  from sa lvaged  s e c t i o n s  of t h e  u m b i l i c a l  tower removed from t h e  mobile 
launch p l a t fo rm conf igured  f o r  Sa tu rn  V launches .  This  s t r u c t u r e ,  which provides  the  b a s i c  s e r v i c e s  t o  t h e  
v e h i c l e  be fo re  launch ,  wil.1 be r e l o c a t e d  t o  t h e  west  s i d e  of t h e  pad. Two h i g h  speed e l e v a t o r s ,  a l s o  s a l -  
vaged, w i l l  be modif ied and i n s t a l l e d  i n  the  tower.  A hammerhead c rane  removed from the  mobile launch 
p l a t f o r m  w i l l  be mounted on top of t he  s e r v i c e  tower t o  handle  and suppor t  ground suppor t  equipment. 

The e x i s t i n g  Sa tu rn  V flame d e f l e c t o r  w i l l  be modif ied t o  accommodate exhaus t  from t h e  S R B ' s .  A new f ixed  
flame d e f l e c t o r  w i l l  be c o n s t r u c t e d  i n  t h e  e x i s t i n g  flame t rench  t o  accommodate the  exhaus ts  from the  o r b i t e r  
main engines .  I n  a d d i t i o n ,  two new f l a m e  c o n t a i n e r s  mounted on r a i l s  on both s i d e s  of t he  flame t r ench  w i l l  
be cons t ruc t ed  f o r  SRB exhaus t  s p i l l o v e r .  The LOX and LH2 spheres  and t h e  h igh  p r e s s u r e  gas  b o t t l e s  w i l l  
a l s o  be r e f u r b i s h e d .  The e x i s t i n g  emergency e g r e s s  system w i l l  be modified t o  provide  a means of s a f e  
e g r e s s  from the  s h u t t l e  i n  t h e  even t  of an emergency du r ing  checkout  o r  countdown. 

The work a l s o  inc ludes  a h igh  p r e s s u r e  water  i n j e c t i o n  system a t  t h e  pad t o  provide  c a p a b i l i t y  f o r  reduc-  
i n p  0 t h e  a c o u s t i c  n o i s e  ?cvc?s gcnsrated dii r ing launch .  Ti le  sysiem i n c l u d e s  c o n s t r u c t i o n  of an e l e v a t e d  
s t o r a g e  tank ,  wi th  approximately 300,000 g a l l o n s  (1,135,000 l i t e r s )  c a p a c i t y ,  and water  d i s t r i b u t i o n  p i p i n g  
and nozz le  sp ray  system. Rela ted  mod i f i ca t ions  t o  MPL-2 t o  accommodate t h i s  water  system a r e  a l s o  inc luded .  
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Unit 
- cost 

Unit of 
Measure 

Total 
cost Quanti ty 

Land Acquisition ................................. 
$0,700,000 Construction ..................................... 

Mobile launch platform 2 launch systems ........ 
Modifications to vehicle assembly building ..... 

Auxiliary access platforms ................... 
Launch systems ............................... 
Remove and store high bay 2 platforms ........ 

Modifications to Pad B ......................... 
Site preparation, piles and foundations ...... 
Construct fixed service tower.......... ...... 
Install pad elevators ........................ 
Install hammerhead crane.......... ........... 
Modify and construct flame deflector.. ....... 
Refurbish storage vessels .................... 
Lightning protection and emergency egress.. .. 
Flame containers ............................. 
Acoustic reduction system .................... 

Modifications to high bay 1 and Z . . . . . . . . . . . .  

LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 

4 , 900 , 000 
8 ,700,000 

( 7 , 2 1 0 , 0 0 0 )  
(990 ,000)  
(400  , 000)  
( 100 , 000)  

27,100,000 
(8 ,450 ,000)  
( 5  , 630,000)  

(199 , 000)  
(161,000) 

( 1 , 8 0 0 , 0 0 0 )  
(293 ,000)  
(890,000)  

(7  , 577 ,000)  
( 2  , 100,000) 

Equipment ........................................ 
F g 1 1 n ~ t  Shelter ( ~ c t  f e s s i b l e )  ................... 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.700.000 - ....... .......... ........ .. 

LIST OF RELATED GRAPHICS: 

Location Plan 

Vel) icle Assembly Building 
Pad B Perspective 

? lobi?e  L-ur,cE,cr P c r s p c c t i v c  
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OTHER EQUlF'MENT SUMMARY: 

I t  i s  a n t i c i p a t e d  t h a t  approximately $16 t o  20 m i l l i o n  of R&D r e s o u r c e s  w i l l  be r equ i r ed  t o  provide non- 
c o l l a t e r a l  equipment ( f o r  i n i t i a l  o p e r a t i o n s  of t h e  f a c i l i t i e s  included i n  t h i s  p r o j e c t . )  This equipment 
i n c l u d e s  such i tems a s  h a n d l i n g  and a c c e s s  equipment, swing arms, u m b i l i c a l s ,  hold down arms, ground support  
equipment, s i m u l a t o r s ,  s p e c i a l  communications and launch systems t h a t  a r e  c l o s e l y  r e l a t e d  and s e n s i t i v e  t o  
t h e  f l i g h t  hardware. 

FUTURE CoF ESTIN4TED FLNDING REQEIRED TO CONPLETC THIS PROJECT: 

I t  i s  e s t ima ted  t h a t  $19 t o  20 m i l l i o n  w i l l  be r equ i r ed  i n  f u t u r e  CoF programs t o  complete Pad "B". 
Add i t iona l  r e sources  may a l s o  be  r e q u i r e d  f o r  mod i f i ca t ion  o f  a t h i r d  mobile launcher  should t h i s  r e q u i r e -  
ment be l a t e r  v a l i d a t e d  f o r  t h e  i n c r e a s e d  f l i g h t  r a t e s ,  however, t h i s  amount i s  not  included i n  t h e  e s t ima ted  
f u t u r e  funding i n d i c a t e d  above. 
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FISCAL YEAR 1978 ESTIMATF.S 

I I 

PROJECT TITLE : Modi f i ca t ions  f o r  So l id  Rocket Boos ter  Process ing  F a c i l i t i e s  

FY 1978 CoF ESTIMATE: $1,730,000 

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 1977 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  yea 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 :  

Planning 
and Design Cons t ruc t  i o n  To ta l  

S p e c i f i c  CoF funding .............................. 1,440,000 13,940,000 15,380,000 
Other  a f f i l i a t e d  funding .......................... --- 1 5 6 , 3 40 , 0 00;'~ 1 5 6 , 3 40,O 00 

T o t a l  ........................................... 1.440.000 170.280.000 171.720.000 

"Ref l ec t s  "book va lue"  o f  e n t i r e  VAB,  as  we l l  as  Hangar AF, Barge Dock, and Bui ld ing  M7-657. 

SUMMARY PURPOSE AND SCOPE : 

This  p r o j e c t  cont inues  m o d i f i c a t i o n s  begun wi th  FY 1976 and FY 1977 r e sources  f o r  s o l i d  rocke t  b o o s t e r  (SRB) 
p r o c e s s i n g  f a c i l i t i e s .  
in t h e  Veh ic l e  Assembly Bu i ld ing  (VAB). 
S t a t i o n  (CCAFS) necessary  f o r  r ecove ry ,  r e t r i e v a l ,  c l ean ing  and d isassembly  o f  t h e  SREi's, and mod i f i ca t ions  of  
t h e  VAB low bay a r e a s  a t  t h e  Kennedy Space Center  (KSC) e s s e n t i a l  f o r  t h e  SRB subassembly and refurbishment  
o p e r a t i o n s .  This  FY 1978 p r o j e c t  p rovides  mod i f i ca t ions  t o  Bu i ld ing  M7-657, KSC ( t h e  former Gemini Parachute  

The FY 1976 p r o j e c t  provided mod i f i ca t ions  for S?B l a r g e  segment zsscxib:l;?y f a c i l i t i e s  
The FY 1977 p r o j e c t  provided mod i f i ca t ions  a t  Cape Canaveral  A i r  Force 
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R,2ilh<nz) ' lecepszr" t= .̂.....̂ %-+ auvyuL +l-- L l l ~  - C D ~ C L I L J A L  - - - - - L -  -' lu i ic i ions  o f  r e c e i v i n g ,  c l ean ing ,  r e t u r b i s h i n g  and reassembl ing  
t h e  SRB parachutes  so  t h a t  they  can be  reused f o r  subsequent  s h u t t l e  f l i g h t s .  While t h i s  i t e m  w a s  inc luded  
i n  t h e  FY 1 9 7 7  hiidget r e q ~ e s t ,  <t h ~ d  tc S c  deferred hecause uLr a concur ren t  r educ t ion  i n  the  F'V ICt lJ  a p p r e -  
p r i a t i o n s  and a n  i n c r e a s e  i n  t h e  f i r e  p r o t e c t i o n  requi rements  i n  the  VAB r e l a t e d  t o  t h e  FY 1976 SRB Process ing  
F a c i l i t i e s  p r o j e c t .  

PROJECT JUSTIFICATION : 

The s h u t t l e  v e h i c l e  c o n s i s t s  o f  a n  o r b i t e r ,  an e x t e r n a l  tank  and two s o l i d  r o c k e t  boos t e r s ;  Dlrrfng l a ~ n c h  
t h e  S U ' s ,  t o g e t h e r  w i th  t h e  o r b i t e r ' s  main engines ,  p rov ide  t h e  t h r u s t  r equ i r ed  €o r  l i f t - o f f .  A f t e r  l i f t - o f f  
a n d  b e f o r e  t h e  v e h i c l e  goes i n t o  o r b i t ,  t h e  SRB's w i l l  b u r n  o u t ,  s e p a r a t e  from t h e  o r b i t e r  and t h e  e x t e r n a l  
t a n k ,  and descend v i a  pa rachu tes  t o  a recovery  a r e a  i n  the  ocean.  The SRB cas ings  and parachutes  w i l l  be  r e -  
t r i e v e d  by s h i p  and r e t u r n e d  t o  l and  f o r  subsequent  r euse .  When they  a r r i v e  a t  t h e  Parachute  Refurbishment 
F a c i l i t y ,  t he  pa rachu tes  w i l l  be  unloaded,  de fou led ,  washed, d r i e d ,  r e p a i r e d ,  repacked and s e n t  t o  t h e  VAB f o r  
reassembly i n t o  a n  SRB nose  cone f o r  use  on a subsequent  f l i g h t .  The f a c i l i t y  mod i f i ca t ions  proposed by t h i s  
p r o j e c t  a r e  r equ i r ed  t o  c a r r y  o u t  t h e s e  necessa ry  re furb ishment  o p e r a t i o n s .  

Engineer ing  a n a l y s i s  i n d i c a t e s  t h a t  modifying t h e  former Gemini Parachute  Bui ld ing  ( t h e  e x i s t i n g  f a c i l i t y )  
i s  more c o s t - e f f e c t i v e  t h a n  c o n s t r u c t i n g  a new f a c i l i t y .  A new f a c i l i t y  i s  e s t ima ted  t o  c o s t  more t h a n  twice 
a s  much as  t h e  proposed mod i f i ca t ions .  The proposed f a c i l i t y  (Bui ld ing  M7-657) w a s  s e l e c t e d  f o r  this purpose 
because  i t  w a s  o r i g i n a l l y  des igned  t o  process  smaller pa rachu tes  f o r  t h e  Gemini program. The f a c i l i t y  must 
b e  o p e r a t i o n a l  t o  suppor t  t h e  f i r s t  manned o r b i t a l  f l i g h t  (FMOF) c u r r e n t l y  scheduled f o r  mid-1979. With a 
c o n s t r u c t i o n l a c t i v a t i o n  per iod  o f  18 months, c o n s t r u c t i o n  must b e  s t a r t e d  by l a t e  CY 1 9 7 7 .  
t hus  r e q u i r e s  FY 1978 funding.  

This p r o j e c t  

PROJECT DESCRIPTION: 

The former Gemini Parachute  Bu i ld ing  (Bui ld ing  M7-657) i n  t h e  KSC i n d u s t r i a l  a r e a  ( s e e  l o c a t i o n  p l an )  w i l l  
be  modified and en la rged  t o  r e c e i v e ,  c l e a n ,  r e f u r b i s h  and repack r e t r i e v e d  parachutes .  This  b u i l d i n g  i s  
approximate ly  200 f e e t  l ong  by 50 fee t  wide (61.0 m by 15.2 m) and was o r i g i n a l l y  designed as  a pa rachu te  
packing f a c i l i t y  t o  suppor t  t h e  Gemini program. The e x i s t i n g  Bu i ld ing  M7-657 w i l l  h e  modified t o  suppor t  
parachute  i n s p e c t i o n  and repair  f u n c t i o n s ,  and to provide  equipment s ro rage  and a d m i n i s t r a t i v e  suppor t .  

Two new a d d i t i n n s  t o  t h e  f a c i l i t y  w i l l  bc c o n s t r u c t e d ;  one 8,000-square foot (743-sq.m.j open a d d i t i o n  and 
one 12 ,000-square  f o o t  (1,115-sq.m.) enclosed a d d i t i o n .  These new a d d i t i o n s  w i l l  suppor t  parachute  de fou l ing ,  
washing,  dry ing  and packing.  An overhead monorail  system w i l l  b e  i n s t a l l e d  throughout  t h e  f a c i l i t y  t o  p rov ide  
h o r i z o n t a l  handl ing  and t r a n s p o r t  c a p a b i l i t y  f o r  pa rachu tes  be ing  processed.  Parachute  washer and d r y e r  
systems w i l l  be  c o n s t r u c t e d  i n  the open a d d i t i o n .  Expanded u t i  1 i t y  systems i n c l u d i n g  wzter -L&yyJ.y, -**--l-- f F r e  zlzriii, 
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communications and a i r  c o n d i t i o n f n g  will a lso  be  provicied. 
r e f i e c t i n g  t h e  flow of t h e  SRB pa rachu te  r e fu rb i shmen t  f u n c t i o n s  is  included.  

A p e r n p p c t i v e  d ~ a ~ ; . l i n g  cf t h e  i r ~ d i f i e d  L ' ac i i i t y  

Un i t  o f  Un i t  T o t a l  
Mea s u r  e Quan t i ty  - c o s t  c o s t  

Land A c q u i s i t i o n  ................................... --- --e --- --- 
C o n s t r u c t i o n  ....................................... 1,730,000 

........................................ ......................... LS --- --- 110,000 S i t e  work 
Architectural/structural 
Mechanical systems... .  LS --- --- 
Electr ical  systems.. .  
Wash and d r y  systems. 

LS --- --- 625,000 
265,000 

LS --- --- 160,000 
LS --- --- 570,000 

........................... ............................ ............................ 
.......................................... --- --- --- Equipment --- 

.................... --- --- -e- F a l l o u t  Shelter (not  f e a s i b l e ) .  --- 

T o t a l  1.730 .OOO ............................................................................. 
LIST OF RELATED GRAPHICS: 

Loca t ion  Plan a t  KSC 
S i t e  P l a n  
Pa rachu te  F a c i l i t y  Perspective 

OTHER EQUIPMENT SUMMARY: 

It i s  e s t ima ted  t h a t  approximately $300,000 i n  R&D r e s o u r c e s  w i l l  be  r e q u i r e d  t o  p rov ide  n o n c o l l a t e r a l  
equipment ( t r a n s p o r t e r s ,  d o l l i e s ,  p a l l e t s ,  sewing machines) f o r  t h i s  p o r t i o n  of  t h e  S?& process ing  f a c i l i t i e s .  

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

To complete SRB Processing F a c i l i t y  r equ i r emen t s  t o  suppor t  t h e  40 mission-per-year  o p e r a t i o n a l  phase o f  t h e  
Space S h u t t l e  program, some a d d i t i o n a l  resnlurces m ~ y  be n c c c s s s r y ,  biit the d e i a i i s  and e x t e n t  o f  t h e s e  
p o t e n t i a l  needs cannot now b e  e s t i m a t e d .  
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FISCAL YEAR 1978 ESTIPATES 

I i -+ 1 PKUJLCI L'l'l'LE: R e h a b i l i t a t i o n  of  Barge Channels 

------I INSTALLATION: John F. Kennedy Space Center  

FY 1978 CoF ESTIMATE: $2,090,000 t 
LOCATION OF PROJECT: M e r r i t t  I s l a n d ,  Brevard County, F lor ida  

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

FY 1977 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  yea 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 :  

Planning 
and Design Cons t ruc t  i o n  To ta l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S p e c i f i c  CoF funding 148,000 - - -  148,000 
Other  a f f i l i a t e d  funding - - -  3,095,000 . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,095,000 

T o t a l  ............................................ 148,000 3,095,000 3.243.000 

SUMMARY PURPOSE AND SCOPE: 

The purpose of  t h i s  p r o j e c t  i s  t o  dredge and r e h a b i l i t a t e  1 7 . 2  m i l e s  (27 .7  la) o f  t he  Banana River 
channel from t h e  barge  c a m ?  to t h e  t u L n i n g  b a s i n s  a t  t he  Sa turn  Dock, Cape Canaveral  A i r  Force S t a t i o n  
(CCAFS) and the  Vehicle Assembly Bui ld ing  (VAB), Kennedy Space Center  (KSC). The two tu rn ing  bas ins  a t  
t he  c i t e d  l o c a t i o n s  w i l l  a l s o  be dredged and r e h a b i l i t a t e d .  
t o  a l l o w  passage of barges  d e l i v e r i n g  the  e x t e r n a l  tanks f o r  t h e  space  s h u t t l e  f l i g h t s  and towing s o l i d  

The channel r e h a b i l i t a t i o n  work i s  necessary  
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r o c k e t  b o o s t e r  c a s i n g  f o r  c l e a n i n g ,  r e f u r b i s h i n g  and r e u s e  i n  s h u t t l e  la i inch  ~peraticns. Ths p r o j e c t  
F L l v u i v e b  d redging  t o  r e s t o r e  t h e  existLng chaniie: t o  i ~ b  llominai i i 5 - r o o t  wid th  (38.1 m) and i t s  c o n t r o l  
depth  of 12 f e e t  (3.7 m), d i s p o s i n g  of s p o i l ,  and upgrading t h e  channel  marker system by adding nev 
l i g h t e d  buoys and i n c r e a s i n g  t h e  i n t e n s i t y  of  e x i s t i n g  l i g h t s .  

PROJECT JUS TI FI CATION : 

The s h i i t t 1 P  v h F c l e  cnnsists of  aii O r b i i e L ,  an  exKerna1 tank  and two s o l i d  r o c k e t  b o o s t e r s  ( S R R ' s ) .  The 
o r b i t e r  w i l l  a r r i v e  a t  KSC v i a  747 a i r c r a f t  o r  from space,  and t h e  S R B ' s  w i l l  a r r i v e  v i a  r a i l .  The e x t e r n a l  
tank ,  however, because of  i t s  l a r g e  s i z e  i s  planned t o  a r r i v e  from t h e  Xichoud Assembly F a c i l i t y  by barge.  
S ince  t h e  e x t e r n a l  tank  i s  expendable ,  each f l i g h t  miss ion  w i l l  r e q u i r e  d e l i v e r y  of  one e x t e r n a l  tank.  To 
a l l o w  passage of  b a r g e s  t r a n s p o r t i n g  t h e  e x t e r n a l  tank ,  t h e  e x i s t i n g  Banana River channel  from t h e  barge 
c a n a l  l e a d i n g  t o  and i n c l u d i n g  t h e  VAB t u r n i n g  b a s i n  must be redredged t o  a depth  o f  1 2  f e e t  (3 .7  m) and a 
width o f  125 f e e t  (38.1 m). 

A f t e r  t h e  s h u t t l e  v e h i c l e  l i f t - o f f  and b e f o r e  t h e  o r b i t e r  goes i n t o  o r b i t ,  t h e  SRB's w i l l  be  s e p a r a t e d  
from t h e  e x t e r n a l  tank  and t h e  o r b i t e r ,  and descend v i a  parachutes  t o  a recovery  a r e a  i n  t h e  ocean. The 
recovered  SRB c a s i n g s  w i l l  be towed t o  t h e  S a t u r n  dock a t  CCAFS, where they w i l l  be removed from t h e  water  
f o r  c l e a n i n g ,  re furb ishment  and r e u s e .  To permit  passage of  t h e  s h i p  towing t h e  recovered SRB, t h e  e x i s t -  
i n g  Banana River  channel  l e a d i n g  t o  t h e  Sa turn  dock t u r n i n g  b a s i n  must a l s o  be dredged. 

The channel  was i n i t i a l l y  dredged t o  a IO-foot ( 3 . 1  m) d e p t h  i n  1962, and t o  i t s  p r e s e n t  c o n t r o l  d e p t h  
o f  12 f e e t  (3 .7  m) i n  1969. S ince  then,  the  channel  bottom has s h i f t e d  and s h o a l i n g  has occurred ,  caus ing  
high s p o t s  throughout  t h e  channel .  C u r r e n t l y ,  t h e  channel i s  only 8 t o  9 f e e t  ( 2 . 4  t o  2.7 m) deep i n  most 
a r e a s .  For s a f e  passage  of  t h e  b a r g e s  c a r r y i n g  t h e  e x t e r n a l  tanks  and S R B ' S ,  r e h a b i l i t a t i n g  t h e  channel  t o  
a minimum d e p t h  o f  1 2  f e e t  ( 3 . 7  m) i s  r e q u i r e d .  

'fie f i r s t  manned o r b i t a l  f l i g h t  (FMOF) i s  c u r r e n t l y  scheduled f o r  mid-1979. To suppor t  t h i s  major mi les tone  
t h e  f i r s t  f l i g h t  e x t e r n a l  tank  must be d e l i v e r e d  t o  KSC d u r i n g  t h e  t h i r d  q u a r t e r  o f  CY 1978 f o r  t h e  s ta r t  o f  the 
f i n a l  e x t w m L  tank checkout ,  and i a t i i i g  A I N ;  i n t e g r a c i o n  o f  t h e  s h u t t l e  launch v e h i c l e .  The channel  must t h e r e -  
fore b e  o p e r a t i o n a l  a L  t h a t  t i m e  t o  permi t  passage  o f  t h e  e x t e r n a l  tank  barge.  The dredging work i s  es t imated  
t o  r e q u i r e  8-10 months and should t h e r e f o r e  be  s t a r t e d  i n  t h e  for r r th  q u z r t e r  o f  CY 1977. 
r e q u i r e s  funding i n  FY 1978. 

Xlls p r o j e c t  thus  
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PROJECT DESCIPTLON: 

T h i s  p r o j e c t  p rovides  f o r  d redg ing  and r e h a b i l i t a t i n g  1 7 . 2  mi l e s  (27.7 km) of  t he  Banana River channel 
t o  r e s t o r e  i t  t o  i t s  c o n t r o l  depth  of 1 2  f e e t  ( 3 . 7  m) and i t s  o r i g i n a l  w i d i h  o f  125 f e e t  (38 .1  m). T h e  
work invo lves  excavat ing  and removing approximately 750,000 cubic  ya rds  
c l e a r i n g  and grubbing some 110 a c r e s  (44  h e c t a r e s )  of  land;  and c o n s t r u c t i n g  230,000 cubic  yards  (176,000 
cu.m.)  o f  ea r then  d i k e s  a t  n i n e  p r e s e l e c t e d  s i t e s  t o  d i spose  of  t h e  excavated m a t e r i a l .  
c o n s t r u c t i o n  o f  a weir  a t  each  d i s p o s a l  s i t e  w i l l  be r equ i r ed  t o  reg l i ln te  the f l n v  n f  ::ctcr reEiiiiiLiig i o  
che nanana River .  The work a l s o  i n c l u d e s  upgrading the  channel marker buo:;~ and providi i lg  the  necessary 
l i g h t i n g  t o  a l low f o r  s a f e  passage  of SRB and e x t e r n a l  tank  ba rges  du r ing  n igh t t ime  o p e r a t i o n s .  
mental  impact assessment  has  been made, and the  p r o j e c t  scope provides  f o r  implementing the  work t o  meet 
a l l  known environmental  c o n s i d e r a t i o n s  e f f e c t i v e l y .  

(573,000 c11.m.  ) o f  sediment;  

I n  a d d i t i o n ,  

An envi ron-  

P R O J E C T  COST ESTIMATE: 

Unit o f  Unit  To ta l  
Measure Quan t i ty  c o s t  c o s t  - 

Land Acqu i s i t i on  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - _ -  - - _  _ - -  - - -  

Cons t ruc t ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,090,000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Excavat ion,  dredging C Y  750,000 1.90 1,425,000 

Diking CY 230,000 1.25 288,000 
Weirs EA 10 17,000 170,000 
Channel markers and l i g h t i n g  LS - - -  70,000 70,000 
Disposa l  monitor ing LS - - -  27,000 27,000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clea r ing ,  grubbing Acre 110 1,000.00 110,000 
........................................... 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - _  _ - -  - - -  - - -  

. . . . . . . . . . . . . . . . . . . .  - - -  - - -  - - -  - - -  ~ _ _ _  F a l l o u t  S h e l t e r  (not  f e a s i b l e ) .  

2,090 .ooo To ta l  ................................................................................ 
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CONSTRUC rION OF FACILITIES 

FISCAL YEAR 1978 ESTIMATES 

IKSTALLATION: Lyndon B. Johnson Space Center  

FY 1978 CoF ESTIMATE: $860,000 

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

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

FY 1977 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 :  

Planning 
and Design Cons t ruc t ion  T o t a l  

S p e c i f i c  CoF funding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,000 1,250,000 1,413,000 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Other  a f f i l i a t e d  funding  - - -  8,904,000 8,904,000 

T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 .OOO 10.154 .OOO 10,317,000 

- hrote: S p e c i f i c  funding daLa apply  t o  Bui ld ings  5 and 29. A f f i l i a t e d  funding a p p l i e s  t o  Bui lding 29 o n l y .  

Th;,. ,..--.--+ y L V J ~ ~ ~  ~ u ~ l ~ i i - i u r s  - - - L  wvrk begun w i t h  k'Y L Y 7 5  and FY 1976 funds t o  modify e x i s t i n g  f l i g h t  crew t r a i n i n g  
f a c i l i t i e s  a t  Johnson Space Center  ( J S C ) .  The FY 1975 p r o j e c t  provided f o r  mod i f i ca t ions  t o  Bui lding 5 t o  
accommodate the  o r b i t e r  a e r o f l i g h t  s imula to r  and  the  s h u t t l e  mis s ion  s imula to r  computer. The FY 1976 p r o j e c t  
provided f o r  f u r t h e r  m o d i f i c a t i o n s  t o  Bui ld ing  5 t o  accommodate t h e  s h u t t l e  mis s ion  s imula tor  and a s s o c i a t e d  
v i s u a l  scene generarinc s y s t e m .  T h i s  FY 1375 project p r u v i d e s  m o d i f i c a t i o n s  t o  Bui lding 29, t he  F l i g h t  
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A c c e l e r a t i o n  F a c i l i t y ,  f o r  a water  immersion f a c i l i t y .  (This  b u i l d i n g  houses  the  c e n t r i f u g e ,  which i s  now 
i n a c t i v e  and has  been d e c l a r e d  s u r p l u s . )  The wa te r  immersion ficility is - - - . . : - - A  L L y U L L C U  L -  Lu ~ ~ ~ v i d e  i h e  c a p a b i i i t y  
E e c e s s 2 r y  fer  Lhc 2dfqUZtr  i L d i i 1 i u g  or' space s h u t t i e  crews i n  an  environment c l o s e l y  s i m u l a t i n g  the  weight -  
l e s s  c o n d i t i o n s  of  o u t e r  space .  

PR 0 J E C T J U S T I F IC AT I ON : 

A key f a c t o r  i n  the  success  of t h e  manned space  f l i g h t  program t o  d a t e  has  been t h e  i n t e n s i v e  f l i g h t  crew 
t v l i n i n n  --yA..LL.b ..,-:-- u a L L L 6  ----:-- L I L ~ ~ D L U L L  b i ~ i i u i d ~ o r s .  E x i s t i n g  t r a i n i n g  f a c i l i t i e s  a t  Johnson Space Center  have been s p e c i f i -  
c a l l y  c o n s t r u c t e d  and s u c c e s s f u l l y  used t o  suppor t  t r a i n i n g  f o r  Gemini, Apollo and Skylab. These f a c i l i t i e s  
can  be modi f ied  t o  suppor t  t r a i n i n g  for s h u t t l e  m i s s i o n s .  

This  p r o j e c t  w i l l  p rovide  t h e  c a p a b i l i t y  t o  t r a i n  space  s h u t t l e  f l i g h t  crews t o  perform e x t r a v e h i c u l a r  
a c t i v i t i e s  i n  a w e i g h t l e s s  environment. F l i g h t  crews must be t r a i n e d  t o  perform c e r t a i n  a c t i v i t i e s  ou t -  
s i d e  t h e  s p a c e c r a f t  f o r  d i r e c t  mi s s ion  supporc and f o r  cont ingency  o p e r a t i o n s  a f f e c t i n g  f l i . gh t  crew s a f e t y .  
I t  w i l l  be necessa ry ,  f o r  example, t o  a d j u s t  i n s t rumen t s ,  check experiments ,  r e t r i e v e  and rep ' lace f i lm ,  o r  
s e r v i c e  s a t e l l i t e s .  These and s i m i l a r  a c t i v i t i e s  w i l l  be  scheduled b e f o r e  a mis s ion  beg ins .  I t  i s  a l s o  
necessa ry  f o r  crews t o  know how t o  cope w i t h  unscheduled problems t h a t  may a r i s e  o u t s i d e  t h e  s p a c e c r a f t  
such a s  a s s e s s i n g  damage t o  the  s p a c e c r a f t  o r  payload,  r e p a i r i n g  damaged components and r e s c u i n g  s t r anded  
crews. A s  t h e  Skylab program demonst ra ted ,  crews can  hand le  many r e p a i r s  o u t s i d e  the  s p a c e c r a f t  i f  they 
have been p r o p e r l y  t r a i n e d .  That t r a i n i n g ,  t o  a l a r g e  e x t e n t ,  proved most important  t o  t h e  s u c c e s s f u l  com- 
p l e t i o n  o f  t h e  Skylab program. 

Experience has  shown t h a t  i n - the -wa te r  t r a i n i n g  o f  crews f o r  t hese  a c t i v i t i e s  most c l o s e l y  s imula t e s  t h e  
w e i g h t l e s s  environment of  o u t e r  space.  A water  immersion f a c i l i t y ,  such a s  t h e  one t h i s  p r o j e c t  p rovides  
a t  Johnson Space Cen te r ,  w i l l  h e l p  crew members l e a r n  how t o  handle  t o o l s  and equipment so a s  t o  work more 
e f f e c t i v e l y  i n  o u t e r  space.  I t  w i l l  a l s o  a i d  i n  compi l ing  crew i n s t r u c t i o n  manuals a s  procedures  f o r  p e r -  
forming t a s k s  i n  a w e i g h t l e s s  environment a r e  developed.  

The water  tank ,  which w i l l  be  used f o r  t r a i n i n g  f o r  t h e  remainder  of t h e  s h u t t l e  program, must be l a r g e  
em-g!: t~ accomiodat t l  s i i u i i i e  c r a i n i n g  a r t i c l e s  such a s  tlie payload bay, a i r l o c k  and crew module s imula to r s .  
iilthough a n  e x i s t i n g  tank  a t  Marsha l l  Space F l i g h t  Center  (MSFC) i s  adequa te ly  s i z e d ,  t h e  r e s u l t s  of reviews 
have shown t h a t  u s i n g  t h e  MSFC f a c i l i t y  would be more expens ive  than  p rov id ing  a w a t e r  immersion f a c i i i t y  a t  
JSC, where most o f  t h e  o t h e r  crew t r a i n i n g  t a k e s  p l a c e .  Extens ive  mod i f i ca t ion ,  c o s t i n g  approximate ly  
$500,000 t o  $600,000, would be r e q u i r e d  t o  t h e  b u i l d i n g  hous ing  the  tank  a t  MSFC. Although t h e  f a c i l i t y  
m o d i f i c a t i o n  a t  MSFC would i n i t i a l l y  c o s t  l e s s  than  t h e  proposed f a c i l i t y  a t  JSC,  t he  c o s t  of t r a n s p o r t i n g  
approximate ly  5 t o  7 t r a i n e e s  and suppor t  pe r sonne l  pe r  week, a s s o c i a t e d  per  diem expenses ,  rh.e c ~ s t  cf 
~ ~ d i i i i i i g  L i m e  l o s t ,  a s  w e l l  a s  the  added equipment and manpower requi rements ,  would o f f s e t  t h e  i n i t i a l  
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f a c i l i t y  c o s t  d i f f e r e n c e  w i t h i n  two y e a r s  of space s h u t t l e  o p e r a t i o n s .  I n  a d d i t i o n ,  f ragmenting crew 
L L a ~ k ~ ~ ~ ~ g  a C L L v L t i r s  a i  two s i t e s  would tend t n  Gegr?c',e Chc qun?Ctj- afid r fLrt?~i iver iess  of  i n t e g r a t e d  c r e ~  
t r a i n i n g  p l ans  and would most l i k e l y  have a n  adverse  e f f e c t  on t h e  f l i g h t  schedules .  

+-..:-.:-- ---:--: 

The p r o j e c t  was inc luded  i n  NASA's FY 1977 CoF budget r eques t .  The Congressional  a c t i o n ,  whi le  concur r ing  
i n  r equ i r emen t ' s  v a l i d i t y ,  d e f e r r e d  t h i s  i t e m  pending review by NASA of  o t h e r  p o s s i b l e  l o c a t i o n s  f o r  crew 
t r a i n i n g  a c t i v i t i e s .  Th i s  review has  now been completed and t h e  f i n d i n g s  have been d e l i v e r e d  t o  the  Con- 
gressional Committees. T h e  report_ indic2te.l =. r - , ? c c a t l o n  s o ~ l d  'or i u o  c o s ~ i y  and u n t e a s i b l e  t o  suppor t  
s h u t t l e  o p e r a t i o n s .  

With the  d e f e r r a l  of t h i s  p r o j e c t  from FY 1977 t o  FY 1978, t h i s  work cannot  be completed i n  time t o  
suppor t  t h e  f i r s t  manned o r b i t a l  f l i g h t .  NASA has  developed an  a l t e r n a t i v e  t o  suppor t  t he  requirements  
f o r  t h e  e a r l y  development f l i g h t s .  P a r t  t a s k  t r a i n e r s  ( l e s s  than  f u l l  t a s k )  w i l l  be used i n  an  e x i s t i n g  
but  small  water  immersion f a c i l i t y  a t  JSC pending a v a i l a b i l i t y  of  t h i s  f a c i l i t y .  

I t  i s  c u r r e n t l y  planned t h a t  t h i s  f a c i l i t y  w i l l  be a v a i l a b l e  t o  suppor t  t he  t h i r d  manned o r b i t a l  f l i g h t ,  
p r e s e n t l y  scheduled f o r  l a t e  CY 1979. Cons t ruc t ion  and a c t i v a t i o n  of t he  f a c i l i t y  w i l l  r e q u i r e  approximate ly  
15 months; i t  should t h e r e f o r e  be o p e r a t i o n a l  approximately 9 months be fo re  the  t h i r d  manned o r b i t a l  f l i g h t .  
TO suppor t  t h i s  mi l e s tone ,  c o n s t r u c t i o n  should be s t a r t e d  i n  the  f o u r t h  q u a r t e r  of CY 1977, thus  r e f l e c t i n g  
t h i s  FY 1978 programming. 

PROJECT DESCRIPTION:  

This  p r o j e c t  i nc ludes  m o d i f i c a t i o n s  t o  Bui ld ing  29, t he  F l i g h t  Acce le ra t ion  F a c i l i t y ,  t o  provide a water  
immersion f a c i l i t y  r equ i r ed  f o r  t r a i n i n g  s h u t t l e  f l i g h t  crews and mis s ion  s p e c i a l i s t s .  Maximum use w i l l  
be  made of  e x i s t i n g  f a c i l i t i e s  and equipment a t  J S C  t o  provide  an  ope rab le  crew t a i n i n g  f a c i l i t y .  E x i s t i n g  
f a c i l i t i e s  t h a t  w i l l  be used wi th  l i t t l e  o r  no mod i f i ca t ion  inc lude ;  a t e s t  c o n t r o l  c e n t e r ,  locker  room, 
v i s i t o r s '  v iewing room, work and a d m i n i s t r a t i v e  space,  and shower f a c i l i t i e s  l oca t ed  i n  the  support  wings 
o f  Bui ld ing  29. The e x i s t i n g  equipment inc ludes  a 5 - ton  (4,536 kg) c rane  wi th  monorai l ,  environmental  
c o n t r o l  conso le s ,  b r e a t h i n g  a i r  System, a hyperbar ic  chazber,  and rrlcltd insErumentat ion ar,d c o n t r o l  system. 
The p r o j e c t  p rov ides  f o r  r e l o c a l i n g  and i n s t a l l i n g  t h i s  equipment w i t h i n  t h i s  f a c i l i t y .  Associated u t i l i t y  
mod i f i ca t ions  and ex tens ions  w i l l  a l s o  be  made. 

The F l i g h t  Acce le ra t ion  F a c i l i t y  i s  p r i m a r i l y  a c e n t r i f u g e  rotunda wi th  two a t t ached  suppor t  wings.  A 
c o n c r e t e  r e c t a n g u l a r  water  t ank  wi th  i n t e r i o r  dimensions of 30 f e e t  by 78 f e e t  by 25 f r e t  deep (9 .1  m by 
23.8 m by 7.6 m) w i l l  be c o n s t r u c t e d  i n s i d e  the  e x i s t i n g  c e n t r i f u g e  rotunda b u i l d i n g .  The tank  w i l l  be 
recessed  2 5  f e e t  ( 4 . 6  E> bc lcv  t h 2  groiirid i i u v r  i e v e i .  H s e r i e s  of l i g h t i n g  p o r t h o l e s  wi th  a s s o c i a t e d  
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1.500-watt  lampsj  viewing p c r r t h n l o s ,  2-d 2 l a d d e r  b e  'LiksZalied i n  L'ne Lank w a i l s .  1 h e n r i n g  c y s t e m  
w i l l  be  i n s t a l l e d .  A p l a t fo rm w i l l  b e  cons t ruc t ed  around the  top of t he  tank  and w i l l  be connected,  by  a 
ramp, t o  the  e x i s t i n g  second f l o o r  c o n t r o l  room i n  one of t he  support  wings.  A sump pump and moLor w i l l  
be loca t ed  i n  a p i c  ad jacen t  t o  the  tank.  The tank  w i l l  be dra ined  through e x i s t i n g  s torm d r a i n s .  

A p a r t i t i o n  w i l l  be cons t ruc t ed  a c r o s s  t h e  rotunda t o  s e p a r a t e  the  tank from t h e  r e s t  of  t he  rotunda and 
p reven t  adve r se ly  a f f e c t i n g  t h e  a d j a c e n t  a r e a  wi th  humidi ty  from the  tank.  The l o c a t i o n  a n d  d e t a i l s  n f  t h e  
f a c i i i c y  a r e  shown i n  t h e  graphic  s e c t i o n  of t h i s  p r o j e c t .  

PROJECT COST ESTIMATE: 
Unit  o f  Unit  Tota l  
Mea s u r e  Quanity __ c o s t  c o s t  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,000 Cons t ruc t ion . .  

Demoli t ion,  excavat ion ,  p i l i n g  and 
foundat ions .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tank, c o n c r e t e  wi th  p o r t h o l e s  . . . . . . . . . . . . . . . . . .  
Pla t forms,  l a d d e r s ,  r a i l s  and ramp. ............ 
P a r t i t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E l e c t r i c a l  and mechanical u t i l i t i e s  . . . . . . . . . . . .  

Equipment . . . . . . . . . . . . . . . . .  

LS - - -  
GAL 420,000 

LS 
SF 5,000 
LS 

- - -  

- - -  

- - -  280,000 
189,000 0.45 

- - -  86,000 
5.60 28,000 
- - -  132,000 

. . . . . . . . . . . . . . . . . . . . .  145,000 

Water hea t  and t rea tment  p l a n t . .  . . . . . . . . . . . . . . .  GAL 400,000 0.25 100,000 
I n s t a l l a t i o n  o f  e x i s t i n g  equipment . . . . . . . . . . . . .  LS - - -  45,000 - - -  

Yai iou t  S h e l t e r  (no t  f e a s i b l e i  . . . . . . . . . . . . . . . . . . .  - - -  = _ _  - - -  - - -  

................................................................................ Tota l  860,000 
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LYNDON E. W)H" SPACE CENTER 
FISCAL YEAR 1970 ESTIMATES 

MODIFICATIONS FOR CREW TRAINING FACILITIE s 
BUILDING 29 

(WATE R IMMERSION FACIL ITY)  
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MICHOUD ASSEMBLY FACILITY 
,C!SCAL YEAR ESTiMATES 

LOCATION PLAN 
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COKSTKLTCTZON OF FACILITIES 

PROJECT TITLE: 

L I Y ~ L H L L A T ~ U N  : Michoud Assembly F a c i l i t y  

Modi f i ca t ion  o f  Manufacturing and F i n a l  Assembly F a c i l i t i e s  f o r  Ex te rna l  Tanks 

.,...-... ... 

FY 1978 CoF ESTIFIATE: $18,610,000 

LOCATION OF PROJECT: New Or leans ,  Or l eans  P a r i s h ,  Louis iana 

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

COGNIZANT INSTALIATION: Marshal l  Space F l i g h t  Center  

FY 1977 AND PRIOR YEARS FUNDING: The f o l l o w i n g  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 :  

Planning 
and Design Cons t ruc t ion  To t a l  

......................... 19,673,000 S p e c i f i c  CoF funding...  3,221,000 16,452,000 ........................ 146,933,000 146,933,000 Other  a f f i l i a t e d  funding - - -  
T o t a l  ......................................... 3.221.000 163.385.000 166.606.000 

SUMMARY PURPOSE AND SCOPE : 

This  p r o j e c t  con t inues  t h e  work begun w i t h  FY 1973, 1974 and 1977 r e s o u r c e s  to modify t h e  manufacturing and 
f i n a l  assembly f a c i l i t i e s  f o r  space s h u t t l e  e x t e r n a l  t anks  ( E T ' S )  a t  t h e  Michoud Assembly F a c i l i t y .  
p r i o r  y e a r  r e s o u r c e s  provided m o d i f i c a t i o n s  t o  t h e  Main Manufacturing Bu i ld ing  (103) , t h e  V e r t i c a l  Assembly 
B u i l d i n g  (110) , and t h e  F i n a l  Acceptance and Checkout Bu i ld ing  ( 4 2 0 )  t o  produce space s h u t t l e  e x t e r n a l  tanks.  
The e x t e r n a l  tank i s  a n  e s s e n t i a l  component o f  t h e  space s h u t t l e  v e h i c l e  i n  t h a t  i t  s u p p l i e s  t h e  p r o p e l l a n t s  
t o  t h e  o r b i t e r ' s  main eng ines  t h a t  p r o p e l  the o r b i t e r  i ~ t s  cartl; orbLlt. 

These 

Each e x t e r n a l  t ank  i s  made up of  t h r e e  
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mmpn.en.ts: 2 LIqzLd 5Lydrogeii LLalll~, a i i q u i d  oxygen tank  and a n  i n t e r t a n k .  I n  t h i s  c o n t e x t ,  t h e  s p e c i f i c  work 
involved  i n  t h i s  e x t e r n a l  tank  f a c i l i t y  p r o j e c t  i s  t o  p rov ide  the  mod i f i ca t ions  e s s e n t i a l  t o  assemble these  ET 
components, t e s t  azc! clear? t h z ~ ,  apply- t h e  tlierul;ii p r o t e c t i o n  system ! ' rPs> CT? their szrf-cc ax?  asseiii"u:t.: i l~e~u  
i n t o  a complete e x t e r n a l  tank.  The completed tank i s  then  equipped wi th  t h e  necessa ry  plumbing and e l e c t r i c a l  
sys tems,  checked and accep ted ,  and prepared  f o r  shipment on a barge  t o  t h e  launch s i t e  f o r  mat ing w i t h  t h e  
o r b i t e r  and s o l i d  r o c k e t  b o o s t e r s  t h a t  form t h e  space  s h u t t l e  v e h i c l e ,  

P r i o r  yea r  r e sources  provided t h e  necessa ry  f a c i l i t y  work a t  Michoud t o  produce 24 t o  28 external tanks  p e r  
yea r  excep t  f o r  a few c a p a b i l i t i e s  such as  t h e  thermal p r o t e c t i n n  syscen aap l r ca t l on  Laci i i i ies .  i n  t h i s  i n -  
s t a n c e ,  t h e  TPS a p p l i c a t i o n  c a p a b i l i t y  as s t a t e d  i n  t h e  FY 1977 p r o j e c t  p rov ides  f o r  producing 10 t o  14 t anks  
p e r  yea r .  
a p p l i c a t i o n  c a p a b i l i t y  up t o  28 t anks  p e r  yea r  and to  p rov ide  a d d i t i o n a l  product ion  and suppor t  f a c i l i t i e s .  
Inc luded  i n  t h i s  p r o j e c t i s a  h igh  bay a d d i t i o n  between b u i l d i n g s  103 and 110 t o  house t h r e e  TPS c e l l s ;  con- 
s t r u c t i o n  of  a chemical w a s t e  treatment f a c i l i t y ;  mod i f i ca t ion  t o  t h e  Vert ical  Assembly Bu i ld ing  (110) ; and 
m o d i f i c a t i o n s  of  t h e  Main Manufactur ing Bu i ld ing  (103) t o  p rov ide  two a d d i t i o n a l  h o r i z o n t a l  i n s  t a l l a t i o n  
p o s i t i o n s  and a TPS booth.  

This FY 1978 p r o j e c t  p r i m a r i l y  p rov ides  a d d i t i o n a l  ET manufactur ing f a c i l i t i e s  t o  b r i n g  t h e  TPS 

PROJECT JUSTIFICATION: 

The Michoud Assembly F a c i l i t y  i s  be ing  modi f ied  t o  produce space  s h u t t l e  e x t e r n a l  t a n k s ,  which supply the  
p r o p e l l a n t s  t o  t h e  o r b i t e r  main engines .  The p lanning  t o  d a t e  env i s ions  p rov id ing  t h e  f a c i l i t i e s  r equ i r ed  t o  
produce 24 t o  28 tanks  p e r  y e a r  as an  i n t e r m e d i a t e  t a r g e t .  This product ion  r a t e  w i l l  s a t i s f y  s h u t t l e  program 
requi rements  f o r  t h e  des ign ,  development,  tes t  and e v a l u a t i o n  phase as w e l l  as  f o r  t h e  e a r l y  o p e r a t i o n a l  phase 
o f  t h e  program. P r i o r  yea r  r e s o u r c e s  provided  the mod i f i ca t ions  a t  Michoud necessa ry  t o  ach ieve  t h i s  produc- 
t i o n  r a t e  except  p r i m a r i l y  i n  t h e  TPS a p p l i c a t i o n  a r e a .  I n  t h i s  case, t h e  TPS a p p l i c a t i o n  f a c i l i t i e s  approved 
i n  p rev ious  y e a r s ,  as s t a t e d  i n  t h e  FY 1977 p r o j e c t ,  w i l l  p rovide  a c a p a b i l i t y  t o  produce 10 t o  14 t anks  pe r  
year .  This  product ion  r a t e  can s u p p o r t  t h e  f l i g h t  miss ions  from t h e  Kennedy Space Center  up t o  CY 1981. 
Cur ren t  program requirements  c a l l  f o r  a f l i g h t  miss ion  p r o f i l e  exceeding 20 f l i g h t s  i n  CY 1982. To suppor t  
program requi rements ,  t h e  TPS a p p l i c a t i o n  c a p a b i l i t y  a t  Michoud must be inc reased .  This  p r o j e c t  p rovides  a n  
a d d i t i o n  between b u i l d i n g s  110 and 103  t h a t  w i l l  house t h r e e  TPS a p p l i c a t i o n  c e l l s .  
c e l l s ,  t o g e t h e r  w i t h  t h r e e  inc luded  i n  p r i o r  y e a r s :  w i l l  prnvf.de t he  requi rcd  TPS applicatlnn c a p a b i i i t y  
necessa ry  t o  produce up t o  28 e x t e r n a l  t anks  p e r  year .  

When completed,  t h e s e  

The ET manufact'.ring ~ p e ~ a t ~ o i i s  at Kkhuud gene ra t e s  chemical was tes  t h a t  must be d isposed  of i n  an e f f e c t i v e  
and r e l i a b l e  manner. These wastes a r e  c u r r e n t l y  be ing  pumped i n t o  a ho ld ing  pond where they  are  chemical ly  
t r e a t e d ,  d i l u t e d  and then  i n j e c t e d  i n t o  a 6 ,000-foot  -deep (1,828.8 rn) wel l .  This arrangement was s a t i s f a c t o r y  
i n  t h e  Apollo era p r i m a r i l y  because of  t h e  low p roduc t ion  c a p a c i t y  needed (a few Saturn  s t a g e s  p e r  yea r )  a t  
t h a t  t i m e .  The w e l l  has  been prone rn f r e q u e ~ t  clcgg',ng fro;.;, t h e  s o l i d  wasies involved .  'i7his w a s  reso lved  
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dur ing  t h e  Apollo Program by p e r i o d i c  c l ean ing  o f  the w p _ l l  v t tb .  2 spc-, lal  r i g  tFlat x~st be sckieduled for t h a t  

c r eased  chemical  was te  d i s p o s a l  requi rements ,  t h i s  arrangement w i l l  n o t  b e  s a t i s f a c t o r y .  
c logged du r ing  t h e  h e a v i e r  s h u t t l e  use ,  t h e  t ime r equ i r ed  t o  schedule  a r i g  f o r  t h e  c l ean ing  o p e r a t i o n  ( s e v e r a l  
months) w i l l  adve r se ly  impact t h e  p roduc t ion  c a p a b i l i t y  and consequent ly  t h e  space  s h u t t l e  launch  o p e r a t i o n s .  
I n  a d d i t i o n ,  t h e r e  i s  r i s i n g  concern  whether  t h e  deep  i n j e c t i o n  w e l l  can  s a t i s f a c t o r i l y  m e e t  t h e  inc reased  
environmental  p r o t e c t i o n  s t a n d a r d s  of  t h e  f u t u r e .  This  p r o j e c t  t h e r e f o r e  inc ludes  t h e  c o n s t r u c t i o n  o f  a 
chcmlcal waste tre;liiiieiii r ' a c i i i r y  tnat w l i i  p rovide  f o r  d i s p o s a l  o f  t h e  chemical  was te ,  on a long-term b a s i s ,  
i n  an  e f f e c t i v e  and r e l i a b l e  manner and w i l l  a l s o  b e  i n  keeping wi th  environmental  p o l i c i e s  a f f e c t i n g  t h e  d i s -  
posa l  o f  such was tes .  
o f  50 t o  60 e x t e r n a l  tanks  p e r  yea r .  A flow diagram f o r  a proposed chemical  was te  t r ea tmen t  f a c i l i t y  i s  shown 
i n  t h e  g raph ic  suppor t  f o r  t h i s  p r o j e c t .  

-,,,-..r..-- y 'ULywaL.  Tl.. I I I L I L  GL A-L C L I C  - h1$1 p iuduc i ion  r a c e s  r equ i r ed  to  suppor t  t h e  space  s h u t t l e  program, and t h e  g r e a t l y  i n -  
I f  t h e  w e l l  i s  

It w i l l  p rov ide  f o r  adequa te ly  hand l ing  t h e  wastes a s s o c i a t e d  wi th  a product ion  l e v e l  

The Vertical  Assembly Bu i ld ing  (110), a s  c u r r e n t l y  be ing  conf igured  t o  suppor t  t h e  space  s h u t t l e  e x t e r n a l  
t anks  from p r i o r  r e s o u r c e s ,  c o n t a i n s  s i x  c e l l s :  t h r e e  f o r  TPS a p p l i c a t i o n ,  one f o r  h y d r o s t a t i c  t e s t i n g  o f  
t h e  l i q u i d  oxygen t ank ,  one f o r  c l e a n i n g  and i r i d i t i n g  t h e  ET components, and one f o r  s t a c k i n g  and f i n a l  assem- 
b l y  o f  a l l  t h e s e  components i n t o  a complete  e x t e r n a l  tank.  It i s  now be ing  served by a 180-ton (163,296 kg) 
c a p a c i t y  e x i s t i n g  b r i d g e  c rane .  The hand l ing  o p e r a t i o n s  of  l i f t i n g  t h e  v a r i o u s  tank  components from d o l l i e s  
i n t o  each c e l l  and i n  between cel ls  a r e  such t h a t  t h i s  c r ane ,  a s  c u r r e n t l y  conf igu red ,  cannot  suppor t  t h e  
hand l ing  demands. This  p r o j e c t  p rov ides  f o r  s a t i s f y i n g  a p o r t i o n  o f  t h e  m a t e r i a l  hand l ing  requirements  by 
d e r a t i n g  t h i s  c r a n e  from 180 t o n s  (163,296 kg) t o  60 tons  (54,432 kg) so as t o  i n c r e a s e  i t s  speed and p ro -  
v i d i n g  a 5- ton (4,536 kg) j i b  c r a n e  t o  service t h e  c l ean ing  ce l l .  These mod i f i ca t ions  a r e  r equ i r ed  t o  suppor t  
t h e  g r e a t  handl ing  demands i n  t h e  V e r t i c a l  Assembly Bui ld ing  f o r  t h e  h i g h e r  r a t e s .  I n  a d d i t i o n ,  t h e  doors  f o r  
t h r e e  o f  t h e  s i x  ce l l s  w i l l  b e  equipped wi th  power a c t u a t o r s  so t h a t  p roduc t ion  e f f i c i e n c y  i s  inc reased  t o  m e e t  
manufactur ing flow requi rements  s a f e l y  and e f f e c t i v e l y .  A i r  cond i t ion ing  mod i f i ca t ions  w i l l  also be  necessa ry  
f o r  t h e  t h r e e  TPS c e l l s  t o  meet t h e  r e c e n t l y  de f ined  TPS . a p p l i c a t i o n  environment.  The s t a c k i n g  c e l l  must a l s o  
be  equipped wi th  a small envi ronmenta l ly  c o n t r o l l e d  enc losu re  to  suppor t  app ly ing  t h e  TPS on the  j o i n t s  be -  
tween t h e  l i q u i d  hydrogen tank  and i n t e r t a n k  (TPS c l o s e o u t s )  where such a p p l i c a t i o n  i n  t h e  main TPS ce l l s  i s  
n o t  p o s s i b l e .  

TWO mod i f i ca t ions  w i l l  be  r e q u i r e d  i n  t h e  Main Manufacturing Bui ld ing  (103) .  The f i r s t  i s  t o  provide  an  
envi ronmenta l ly  c o n t r o l l e d  TPS booth necessa ry  t o  f o r m  t h e  a b l a t o r  rzterLa1 and t w i d  it t o  t h e  exac t  shapes 
and s i z e s  t h a t  w i l l  be  l a t e r  bonded t o  t h e  tank  s u r f a c e s .  The a b l a t o r  m a t e r i a l  i s  necessa ry  t o  i n s u l a t e  t h e  
tank  from t h e  extremely h o t  aerodynamic environment encountered du r ing  launch o f  t h e  s h u t t l e  v e h i c l e .  While 
the  foam i n s u l a t i o n  i s  p r i m a r i l y  a p p l i e d  by sp ray ing  i n  t h e  TPS c e l l s  l o c a t e d  i n  t h e  V e r t i c a l  Assembly 
Bu i ld ing ,  t h e  tank  des ign  r equ i r emen t s  c a l l  f o r  bonding t h e  a b l a t o r  material on i s o l n t e r !  an& s p c c i f i c  arcas oi-i 
i'rie cank s u r f a c e .  
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%.c s c c ~ n d  r6df.f?c&LivIi  i s  r e q u i r e d  t o  p rov ide  two a d d i t i o n a l  h o r i z o n t a l  i n s t a l l a t i o n  s t a t i o n s  i n  b u i l d i n g  
103. These s t a t i o n s  arc used t o  i n s t a l l  t h e  plumbing and e l e c t r i c a l  systems on t h e  completed ~ r t ~ r n r l  tank.  
whi le  these - F a c i l i t L ~ s  s r e  geared Lor t h e  h i g h e r  r a t e s  of 51! t s  6c) +--’-- ~ C L  y e d ~ ,  ir i s  necessa ry  t o  imple-  
ment t h e  c o n s t r u c t i o n  e a r l y  t o  p r e c l u d e  i n t e r f e r e n c e  between t h e  c o n s t r u c t i o n  and o p e r a t i o n  and t o  reduce  
s a f e t y  hazards .  

Program requi rements  c a l l  f o r  space  s h u t t l e  f l i g h t  miss ions  from Kennedy Space Center  exceeding 20 f l i g h t s  
p e r  yea r  i n  CY 1982. The e x t e r n a l  tanks  t o  suppor t  t h e s e  requi rements  must b e  d e l i v e r e d  t o  t h e  launch s i t e  
9 t o  1 2  months b e f o r e  t h e  miss ion  d a t e s  t o  allow f o r  the extcrisive prekiunch o p e r a t i o n a l  checkout  and mating 
of  t h e  complete space  s h u t t l e  v e h i c l e .  Allowing f o r  t h e  l eng thy  manufactur ing and product ion  a c t i v i t i e s  a t  
Michoud, and t h e  t r a n s i t i o n  pe r iod  needed t o  reach  t h e  h i g h e r  p roduc t ion  r a t e s  r e q u i r e d ,  t h e  f a c i l i t i e s  must 
b e  i n  o p e r a t i o n  b y  l a t e  CY 1980. Cons t ruc t ion  and a c t i v a t i o n  p e r i o d s  are es t imted  a t  t h r e e  yea r s ,  t hus  re- 
q u i r i n g  a c o n s t r u c t i o n  s t a r t  i n  t h e  FY 1978 time frame. Therefore ,  FY 1978 funding i s  necessary .  

PROJECT DESCRIPTION:  

This  p r o j e c t  p rov ides  f o r  a c o n t i n u a t i o n  and ex tens ion  o f  t h e  work a u t h o r i z e d  i n  N 1973, 1974 and 1 9 7 7  
and i s  r e q u i r e d  t o  p rov ide  o p e r a b l e  f a c i l i t i e s  f o r  e x t e r n a l  tank p roduc t ion  a t  t h e  ra te  o f  24 t o  28 t anks  p e r  
yea r .  This  work i n c l u d e s  a h igh  bay a d d i t i o n  between t h e  Main Manufactur ing Bui ld ing  (103) and t h e  V e r t i c a l  
Assembly Bui ld ing  (110) , c o n s t r u c t i o n  of a chemical  was te  t r ea tmen t  f a c i l i t y ,  and mod i f i ca t ions  t o  b u i l d i n g s  
103 and 110, 

S p e c i f i c a l l y ,  t h e  p r o j e c t  p rov ides  the  fo l lowing:  

(1) High Bay Add i t ion  Between Bu i ld ings  103 and 110: A 200-foot- long by 118-foot  wide by 100-foot  clear 
h e i g h t  (61.0 m by 36.0 m by 30.5 m) a d d i t i o n  w i l l  be  cons t ruc t ed  between t h e s e  two b u i l d i n g s ,  and t h r e e  en-  
c l o s e d  c e l l s  48 f e e t  long  by 48 f e e t  wide by 75 f e e t  h igh  (14.6 m by 14.6 m by 22.9 m) w i l l  b e  cons t ruc t ed  
t h e r e i n .  A p i l e -and-conc re t e  foundat ion  t o  suppor t  t h e  b u i l d i n g ,  ce l l s  and t o o l i n g  w i l l  b e  provided.  Work 
p l a t f o r m s ,  s t a i rways  and doors  w i l l  be  i n s t a l l e d ,  and v a r i o u s  mechanical systems such as a i r  cond i t ion ing ,  
fume abatement ,  f i r e  d e t e c t i o n ,  s p r i n k l e r ,  b r i d g e  c rane ,  vacuum and u t i l i t i e s  w i l l  a l s o  b e  provided.  

( 2 )  Cons t ruc t ion  o f  Chemical ldastc Treatment  F a c i l i t y :  A new chemical  waste t r ea tmen t  f a c i l i t y  i s  r equ i r ed  
t o  c o l l e c t ,  s e p a r a t e ,  t reat  and o t h e r w i s e  make a l l  of t h e  v a r i o u s  chemical  compounds used i n  t h e  p r o d ~ ~ t i s n  e f  
t h e  ex te rn21  tanks  iner’: aiid r e a d i l y  d i s p o s a b l e  t o  m e e t  environmental  p r o t e c t i o n  s t anda rds .  S p e c i f i c a l l y ,  t h e  
f a c i l i t y  w i l l  c o n s i s t  o f  a newly c o n s t r u c t e d  and covered 500,000 g a l l o n  (1,893,000 l i t e r )  ho ld ing  pond con- 
s i s t i n g  of  t h r e e  compartments t o  ho ld  t h e  d i f f e r e n t  concen t r a t ed  chemicals  a s  they  reach  the  pond from t h e  
Main Manufactur ing Bu i ld ing  and t h e  V e r t i c a l  Assembly Bui ld ing .  
ment system, carbon f i l t e r s ;  an ion-exchangz dcmineral.tzei- system, and a chrome convers ion  system t o  conve r t  

I n s t a l l a t i o n  o f  mechanical pumps, a pretreat- 
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t h e  p o l l u t a n t  chrome i n t o  an  i n e r t  chrome hydroxide  compound w i l l  be  provided.  
w i l l  a l s o  be  i n s t a l l e d  on a p i l e - suppor t ed  c o n c r e t e  s l a b  w t t h  I- cc)ver shelter a2ot-e. 
used t o  make the chemFcal c-~.psunds Liiec'. b r i o r e  f i n a l  d i s p o s a l  o r  reuse .  
i n s t a l l a t i o n  of  a d d i t i o n a l  p i p i n g  from t h e  V e r t i c a l  Assembly Bui ld ing  t o  t h e  e x i s t i n g  ho ld ing  pond t o  c a r r y  
r i n s e  wa te r  rrom t h e  c l ean ing  c e l l  o f  t h e  V e r t i c a l  Assembly Bui ld ing .  

Dewatering and mixing equipment 

The p r o j e c t  w i l l  f u r t h e r  i nc lude  t h e  
- iriis equipment wi 1 I he 

(3) Modi f i ca t ions  t o  t h e  V e r t i c a l  Assembly Bui ld ing  (VAB) , Bui ld ing  110:  

(a> C r r n e  Medif lca t lons :  %e speed of t h e  e x i s t i n g  180-ton (163,296 kg) b r i d g e  c rane  w i l l  be  increased  
by  changing t h e  number o f  c a b l e  d rops  and sheaves ,  which r e q u i r e s  disassembly of t h e  h o i s t  system, sho r t en ing  
t h e  c a b l e ,  and reassembly. A new 5 ton  (4,536 kg) j i b  c rane  and t h e  a s s o c i a t e d  s tee l  s t r u c t u r e  f o r  t h e  c l e a n -  
i n g  c e l l  w i l l  b e  procured and i n s t a l l e d .  

(b) A i r  Condi t ion ing  Modi f i ca t ions :  An e x i s t i n g  p rehea t  system w i l l  be  m d i f i e d .  The work inc ludes  
adding  f i l t e r s ,  f a n s ,  c o n t r o l s ,  d u c t i n g ,  plenum chambers and p la t forms  i n  t h e  t h r e e  TPS cells .  E x i s t i n g  duc t ing  
and p i p i n g  w i l l  b e  reworked a s  necessary .  

(c )  Door Ac tua to r s :  Power door a c t u a t o r s  f o r  two TPS and one c l ean ing  c e l l  i n  t h e  VAB w i l l  b e  procured 
and i n s t a l l e d .  

(d) S tacking  C e l l  (A) Modi f i ca t ion :  A thermal  p r o t e c t i o n  system enc losu re  o f  approximate ly  160 square  
f e e t  (14.9 sq.m.) w i l l  b e  i n s t a l l e d  between e l e v a t i o n s  117.5 f e e t  127.5 f e e t  (35.8 m t o  38.9 m) i n  t h e  f i n a l  
s t a c k i n g  p o s i t i o n .  

(4) Modi f i ca t ions  t o  t h e  Main Manufactur ing Bu i ld ing  (103):  The Main Manufactur ing Bu i ld ing  w i l l  be  
modi f ied  t o  p rov ide  a TPS booth and a d d i t i o n a l  h o r i z o n t a l  i n s t a l l a t i o n  a r e a s .  S p e c i f i c a l l y ,  t h e  work inc ludes :  

(a )  Thermal P r o t e c t i o n  System A p p l i c a t i o n  Booth Add i t ion :  A new a b l a t o r  i n s u l a t i o n  a p p l i c a t i o n  booth 
approximate ly  16 f e e t  wide by 36 fee t  long  by 8 f e e t  h igh  (4.9 m by 11.0 m by 2.4 m) w i l l  b e  cons t ruc t ed .  
i n l e t  f i l t e r s ,  a new a i r  cond i t ion ing  system, new d u c t i n g ,  plenum chambers and u t i l i t i e s  w i l l  be provided.  

A i r  

(b) ' r ior izontai  i n s t a l l a t i o n  S t a t i o n s  No. 3 and 4 :  The c o n c r e t e  f l o o r  w i l l  b e  removed. A p i l e -and-  
c o n c r e t e  foundat ion  t o  suppor t  t h e  i n s t a l l a t i o n  p o s i t i o n s  w i l l  be  p r w i d e d .  Crcibeddied r a i l s  f o r  p i a t to rms ,  
u t i l i t i e s ,  and h igh  p r e s s u r e  g a s  w i l l  be provided.  
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PROJECT COST ESTIMATE: 

Unit  o f  
Measure Quan t i ty  

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

Cons t ruc t ion  .................................... 
Addi t ion  t o  b u i l d i n g s  103 and 110 ............. 

Bui ld ing  .................................... 
C e l l  s t r u c t u r e s  ............................. 
Foundat ions ................................. 
A i r  cond i t ion ing  system ..................... 
Process  h e a t i n g  and v e n t i l a t i n g  system ...... 
Fume abatement system ....................... 
F i r e  d e t e c t i o n  system ....................... 
F i r e  s p r i n k l e r s  ............................. 
Vacuum system. b r e a t h i n g  a i r  system. 

b o i l e r s .  o i l  s t o r a g e  and misce l laneous .  
mechanical systems ........................ 

U t i l i t y  systems ............................. 

CF 
EA 
LS 

TONS 
CFM 

LS 
LS 
EA 

LS 
LS 

............. Chemical waste t r ea tmen t  f a c i l i t y  LS 

b u i l d i n g  110 LS 

b u i l d i n g  103 EA 

V e r t i c a l  Assembly Bu i ld ing  m o d i f i c a t i o n s  . 
Horizon t a l  i n s t a l l a t i o n  p o s i t  i o n s  . 
TPS a p p l i c a t i o n  booth.  b u i l d i n g  103 EA 

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

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

2.180. 000 
3 

375 
49 . 000 

... 

... 

... 
41 5 

... 

... 

Unit  
c o s t  

... 

1.95 
1,054,000.00 

4,192.00 
9.87 

... 

... 

... 
564.00 

... 

... 

... ... 

... ... 

2 190 . 000 . 00 
1 snn,nnn.nc 

Equipment ....................................... ... ... ... 

.................. ... ... F a l l o u t  S h e l t e r  (not  f e a s i b l e )  ... 

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

T o t a l  
c o s t  

... 

19.610. OGG 

13.600. 000 

(4  . 250. 000) 
(3 . 162. 000) 

(1 . 572 . 000) 
(484 . 000) 
(460 . 000) 
(136. 000) 
(234. 000) 

(2.022. 000) 

(1.003. 000) 
(277. 000) 

2 . 600 . 000 

1.130. 000 

380. 000 
90:: . 00:: 

... 

... 

18.610.000 
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LIST OF REIATED GRAPHICS: 

Loca t ion  P lan  
S i t e  P lan  
Chemical Waste Treatment F a c i l i t y  

OTHER EQUIPMENT SUMMARY: 

S p e c i a l  t o o l i n g  (such as sp ray  t o o l i n g ,  assembly t o o l i n g ,  unique work p l a t fo rms ,  and s p e c i a l  d o l l i e s )  
c s t imted  t o  c o s t  approximate ly  $9 m i l l i o n  w i l l  be  needed and funded from R&D i n  f u t u r e  y e a r s  t o  meet t h e  
i n i t i a l  o p e r a t i o n s .  E x i s t i n g  h p o l l o  t o o l i n g ,  wi th  mod i f i ca t ions  as r equ i r ed ,  w i l l  b e  used t o  t h e  maximum 
e x t e n t  po s s i b 1  e. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

Some $18-20 m i l l i o n  o f  CoF r e s o u r c e s  may b e  r e q u i r e d  i n  f u t u r e  y e a r s  t o  provide  a d d i t i o n a l  de ion ized  water 
s t o r a g e  c a p a c i t y  f o r  c l e a n i n g  t h e  e x t e r n a l  t a n k s ,  s t o r a g e  f o r  8 t o  10 e x t e r n a l  tanks ,  a d d i t i o n a l  c r a n e  
hand l ing  c a p a c i t y  f o r  i nc reased  tank  p roduc t ion  rates, a f i n a l  weld enc losu re ,  two a d d i t i o n a l  TPS booths ,  an  
a d d i t i o n a l  f i n a l  acceptance  and checkout  s t a t i o n ,  p o s s i b l y  two a d d i t i o n a l  TPS c e l l s ,  a d d i t i o n a l  mod i f i ca t ions  
of  one c e l l  f o r  spray-on a b l a t o r  a p p l i c a t i o n ,  o t h e r  suppor t  f a c i l i t i e s ,  and f i n a l l y  convers ion  of  ano the r  ce l l  
from oxygen t o  hydrogen. This  i s  a n  inc reased  e s t i m a t e  of f u t u r e  needs over t h a t  e s t ima ted  i n  FY 1977 due t o  
a d d i t i o n a l l y  f o r e c a s t e d  requi rements  and i n c r e a s e s  in c o s t  e s t i m a t e s  as p lanning  has  r e f i n e d  c r i t e r i a ,  and 
p r i m a r i l y  due t o  f u r t h e r  expansion of  TPS requi rements  and r e s i d u a l  "unknown" r e l a t e d  f a c t s .  
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MICHQUD ASSEMBLY FACiLITY 
F I S C A L  YEAR 1978 ESTIMATES 

.McD!F!CAT!cp' MAiWFACTuRiiG AND FINAL ASSEMBLY FAC 
E X T E R N A L  TANKS 

E X I  STING 
BLDG 110-VAB 

110 - V A B  

l O O ' ( 3 0 4 8 r n )  - 
E L E V A T l  O N  

-- - - - 

FUME A B A T E M E N T  S Y S T E M  

\ 

I 

I 
E X I S T I N G  

_I _ - _ -  -- 

LIT E S  FOR 

3 T P S  CELLS 

r___ 

1 ' EXISTING 
BLDG 103 Id ._ 1' 

PERSPECTIVE 

HORlZO N T A L  
S T A T I O N S  3 8 4 

HIGH B A T  ADDITION 
2 0 0 ' x  I18 
(60 96m X 35 97m ) 

VAB MODIFICATQN_S 

- C R A N E S  

~- 103- 
- T P S  CELLS AIR 
COND I T I  0 NI NG T P S  A B L A T O R  

E 00 TH 
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Pv~ICHOLBD ASSEMBLY FACILITY 
F I S C A L  Y E A R  1978 ESTIMATES 

i v i O D i i r C A T I O N  OF MANUFACTURING A N D  FINAL ASSEMBLY FACILITIES 
FOR EXTERNAL TANKS 

CHEMICAL WASTE TREATMENT FAC IL ITY 
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PROJECT JUSTIFICATION : 

The Spzcr S h u t t l c  deve:up~~~ttri t ,  assembly,  and t e s t  requi rements  a r e  be ing  c a r r i e d  o u t  t o  a l a r g e  e x t e n t  i n  
e x i s t i n g  Government f a c i l i t i e s  a t  t h e  v a r i o u s  NASA i n s t a l l a t i o n s  and i n d u s t r i a l  p l a n t s .  The major modi f ica-  
t i o n s  and new c o n s t r u c t i o n  r e q u i r e d  a t  t h e s e  v a r i o u s  l o c a t i o n s  are  p resen ted  as  d i s c r e t e  l i n e  items w i t h i n  a n  
i n t e g r a t e d  Space S h u t t l e  f a c i l i t i e s  p r o j e c t .  I n  many i n s t a n c e s ,  s h u t t l e  suppor t  can be  accommodated i n  ex- 
i s t i n g  f a c i l i t i e s ;  o r  on ly  l i m i t e d  r e h a b i l i t a t i o n  o r  mod i f i ca t ions  are  r equ i r ed  t o  achieve  t h e  c a p a b i l i t y  f o r  
t h e  d e s i r e d  t e s t s .  

This p r o j e c t  i n c l u d e s  on ly  s h u t t l e - u n i q u e  f a c i l i t y  r e h a b i l i t a t i o n  and mod i f i ca t ion  work a t  v a r i o u s  l o c a t i o n s  , 
each i t e m  having  a n  e s t ima ted  c o s t  n o t  i n  excess  o f  $500,000. Each work i t e m  i s  necessa ry  t o  suppor t  a 
s p e c i f i c  s h u t t l e  requi rement ,  ensu re  cont inued  r e l i a b i l i t y ,  p rov ide  a s a f e r  environment , and /o r  improve t h e  
e f f i c i e n c y  and economy i n  i n d i v i d u a l  f a c i l i t i e s  suppor t ing  t h e  Space s h u t t l e  Program. 

For c l a r i t y ,  f u l l  d i s c l o s u r e  purposes ,  and b e t t e r  f i s c a l  and t e c h n i c a l  c o n t r o l ,  a l l  unique Space S h u t t l e  
f a c i l i t y  requi rements ,  bo th  d i s c r e t e  i n d i v i d u a l  l i n e  i t e m  p r o j e c t s  as  w e l l  as  the  smaller f a c i l i t y  p r o j e c t s ,  
a re  inc luded  w i t h i n  t h e  i n t e g r a t e d  t o t a l  Space S h u t t l e  f a c i l i t y  budget.  The work covered i n  t h i s  p r o j e c t  i s  
o f  such a n a t u r e  and magnitude t h a t  i t  i s  inc luded  under  a s i n g l e  r e h a b i l i t a t i o n  and mod i f i ca t ion  s h u t t l e  
p r o j e c t  f o r  v a r i o u s  l o c a t i o n s .  
a g a i n s t  t h e  t o t a l  Space s h u t t l e  f a c i l i t y  commitment. 

The c o s t  o f  t h i s  p r o j e c t  and a l l  such follow-on p r o j e c t s  w i l l  b e  charged 

PROJECT DESCRIPTION: 

This  p r o j e c t  p rov ides  f o r  necessa ry  r e h a b i l i t a t i o n  and mod i f i ca t ions  t o  e x i s t i n g  f a c i l i t i e s  i n  suppor t  o f  t h e  
Space S h u t t l e  Program. The j u s t i f i c a t i o n ,  d e s c r i p t i o n ,  and c o s t  e s t i m a t e  f o r  each element a r e  l i s t e d  below: 

A .  Johnson Space Center  .......................................................................... 590,000 

1. Modi f i ca t ions  t o  Admin i s t r a t ion  Wing, Bui ld ing  30 ......................................... 480,000 

The S h u t t l c  Data Xediictivn Compicx w i l l  be  a l a r g e ,  i n t e g r a t e d  te lcmetry/coinputer  complex designed t o  
reduce  engineer ing  and performance d a t a  from s h u t t l e  miss ions  t o  usab le  forms; and t o  c a t a l o g ,  s t o r e ,  r e t r i e v e  
and d i s t r i b u t e  d a t a  t o  u s e r s  as  t a b u l a t i o n ,  p l o t s  and s t r i p  c h a r t s .  Output w i i i  be used f o r  anomaly i n v e s t i -  
g a t i o n ,  subsystem v e r i f i c a t i o n ,  d e s i g n  a n a l y s i s ,  miss ion  problem so lv ing  and miss ion  e v a l u a t i o n  i n  con t inu ing  
suppor t  o f  t h e  Space S h u t t l e  Program. Because o f  t h e  major i n c r e a s e  i n  t h e  volume of t e l eme t ry  d a t a  and t h e  
complexi ty  o f  t he  recorded  d a t a ,  t h e  p r e s e n t  Data Reduction Complex i n  Bui ld ing  1 2  a t  JSC cannot  accommodate 
a l l  t h e  p rocess ing  requi rements  i n  e i t h e r  c a p a b i l i t y  o r  capac i ty .  
year  p r c j e c t ,  t h u s  pi-ovicies f o r  modifying p a r t  o f  t he  t h i r d  f l o o r  i n  t h e  a d m i n i s t r a t i o n  wing o f  Bui ld ing  30 t o  

This p r c j e c t ,  the secotrlri phase  o f  a m u l t i -  
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zccoimociate the  S n i i t t l e  Data ?.c:'~-ctLon Cozplex Xod i f i ca t ions  inc lude  i n c r e a s i n g  t h e  a i r  cond i t ion ing  system 
c a p a c i t y ;  expanding t h e  60-Hertz ,  120/208-vol t  e lec t r ica l  power system; r e l o c a t i n g  p a r t i t i o n s  and unde r f lnn r  
d u c t s ;  i n s t a l l i n g  a s i g n a l  groi1ndtEg no_t::crk; ~ x p i i d l i i r :  t h e  ra i sed  f l n o r  ire2 2 s  - - - . - ? - - -  ' . . c y ~ ~ ~ r ~ ;  arid i n s t a i i i n g  

can  b e  used f o r  t h e  new s h u t t l e  system w i l l  he  r e l o c a t e d  t o  Bui ld ing  30. 
e n l  f i . .m, . t . - . r  ~ I I U  -- 1 i u i i i p u i e r  equipment.  C e r t a i n  e x i s t i n g  subsystems of t h e  e x i s t i n g  Data Reduction Complex which 

2 .  Modi f ica t ions  t o  S h u t t l e  Avionics  I n t e g r a t i o n  Labora tory ,  Bui ld ing  1 6  .................... 110,000 

The S h u t t l e  Avionics  I n t e g r a t i o n  Labora tory  ( S A I L ) ,  l oca t ed  in t h e  hi$ ?xy of  Eu i ld ing  i 6 ,  i s  a 
rcscarch  aiid development complex designed t o  suppor t  v e r i f i c a t i o n  o f  t h e  Space S h u t t l e  a v i o n i c s  system and 
o t h e r  s h u t t l e  e lements ,  i n c l u d i n g  rea l  o r  s imula ted  payloads and t h e  r e m t e  manipula tor  system. The con- 
f i g u r a t i o n  of  t h e  a v i o n i c s  sys tem when i t  i s  i n t e g r a t e d  wi th  o t h e r  s h u t t l e  systems r e q u i r e s  special ground 
suppor t  equipment and performance mon i to r ing /con t ro l  hardware f o r  each o r b i t e r / e l e m e n t  combinat ion.  This  
p r o j e c t  t hus  provides  f o r  m d i f i c a t i o n s  t o  t h e  SAIL  t o  accommodate s e l e c t e d  o r b i t e r  payloads.  To provide  t h e  
necessa ry  f l e x i b i l i t y  ( i n c l u d i n g  t h e  p o s s i b i l i t y  o f  having  t o  accommodate a f u l l  - s i z e  payload o r  payload 
s i m u l a t o r ) ,  f a c i l i t y  power, c o o l i n g ,  suppor t s  and in t e rconnec t ing  cab le s  must be  apprec i ab ly  inc reased ;  and 
e x i s t i n g  s t r u c t u r e s  e x t e n s i v e l y  modif ied.  S p e c i f i c  work inc ludes :  

a .  Removing and /o r  reworking e x i s t i n g  s t r u c t u r a l  suppor t s  and r a i s e d  f l o o r i n g  i n  t h e  payload bay 
area: 

b.  Providing a d d i t i o n a l  suppor t s  t o  accommodate f l i g h t  deck mod i f i ca t ions  and a d d i t i o n s ;  

c .  Reloca t ing  and /o r  modifying e x i s t i n g  s t r u c t u r e s  and c a b l e  t r a y s  t o  o b t a i n  t h e  r equ i r ed  c l e a r a n c e s  
and s a t i s f y  a d d i t i o n a l  o r  changed i n t e r f a c e  requi rements ;  and 

d. Providing a d d i t i o n a l  e l e c t r i c a l  and hydrau l i c  power, coo l ing  and ground p r o v i s i o n s  to  suppor t  t h e  
d i f f e r e n t  t ypes  o f  payloads,  t h e  remote manipula tor  system and i t s  a s s o c i a t e d  ground suppor t  equipment,  and 
performance monitor ing /con t r o  1 hardware.  

B .  Michoud Assembly F a c i l i t y  .................................................................... 465,000 

110,000 1. I n s t a l l a t i o n  o f  Backup Transformer f o r  Subs ta t ion  No. 13 ................................. 
Subs ta t ion  1 3  p rov ides  a major p o r t i o n  of  t h e  e l e c t r i c a l  power f o r  t h e  Michoud Assembly F a c i l i t y  (MAF) 

b o i l e r  p l a n t ,  
There i s  p r e s e n t l y  no backup t r ans fo rmer  t o  ensu re  cont inuous  o p e r a t i o n  of t h e  b o i l e r  p l a n t  i n  t h e  event  t he  
e x i s t i n g  t ransformer  should f a i l .  

t o  t h e  main c o o l i n g  tower f ans  a s  w e l l  as t o  a l l  o f  t h e  b o i l e r  p l a n t  condenser  wa te r  pumps. 

I f  t h e  b o i l e r  plant lcses  c?cc : r l c i ty ,  MAF wouid be wi thout  a i r  cond i t ion ing  
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t o  main ta in  tempera ture  and humidi ty  c o n t r o l  f o r  e x t e r n a l  tank  product ion .  Bui ld ings  101 and 102 would b e  
comple te ly  wi thout  a i r  c o n d i t i o n i n g .  
would r e su i  t in ~ n s a t l s f z c t s r y  trliiptlrdcure and humidi ty  c o n d i t i o n s  f o r  welding e x t e r n a l  tanks .  Subs ta t ion  1 3  
i s  t h e  on ly  MAF s u b s t a t i o n  supply ing  power t o  f a c i l i t i e s  necessa ry  f o r  e x t e r n a l  tank product ion  t h a t  does no t  
have backup power. Th i s  p r o j e c t  t h e r e f o r e  provides  f o r  i n s t a l l i n g  a new 1,500-kVA t ransformer  and t h e  a s s o -  
c i a t e d  buses ,  swi t ches ,  c a b l e s ,  c o n d u i t ,  c o n c r e t e  s l a b ,  fenced enc losu re  and connec t ions .  Because of  t h e  
l ead  t i m e  r equ i r ed  t o  a c q u i r e  and i n s t a l l  such a t r ans fo rmer ,  t h i s  p r o j e c t  should be  implemented now t o  avoid  
a d v e r s e l y  a f f e c t i n g  t h e  e x t e r n a l  tank  p roduc t ion  schedule .  

The dehurnidificatFon = f  Duul ld i~~g 103 i t h e  main n ~ r ? u f i c t u r I r ; g  b u i l d i n g j  

85,000 2 .  R e h a b i l i t a t i o n  of  B a t t e r y  C%arging and Storage Bui ld ing  104 - * - - * - - - - e .  - . - e  - - - - .  - - - 
2 Bui ld ing  104, which c o n t a i n s  24,700 square  f e e t  ( 2 , 2 9 5  m ) ,  i s  used t o  r echa rge  t h e  b a t t e r i e s  i n  a l l  

Hydrogen emissions produced by charg ing  t h e  b a t t e r i e s  are a s a f e t y  hazard  
e l e c t r i c a l l y  powered v e h i c l e s  used i n  the  main manufactur ing b u i l d i n g  (103) a t  Michoud Assembly F a c i l i t y  t o  
suppor t  e x t e r n a l  tank  product ion .  
t o  personnel  and t o  t h e  b u i l d i n g  i t s e l f .  The b u i l d i n g  i s  n o t  a i r  condi t ioned  and t h e  l a c k  o'f p roper  v e n t i l a -  
t i o n  imposes a ha rdsh ip  on workers .  
f u l l  h e i g h t  of  t h e  wal ls  and through t h e  w a l l s  t o  t h e  e x t e n t  t h a t  d a y l i g h t  i s  v i s i b l e  from i n s i d e .  This  p r o j -  
e c t  thus  provides  f o r  t h e  i n s t a l l a t i o n  of a new mechanical v e n t i l a t i o n  system t o  r e m v e  fumes and gases ,  and 
f o r  t h e  r e p a i r  o f  l oad -bea r ing  w a l l s  t o  p r e s e r v e  t h e  b u i l d i n g ' s  s t r u c t u r a l  i n t e g r i t y  and prevent  i t s  f u r t h e r  
d e t e r i o r a t i o n .  It a l s o  p r o v i d e s  f o r  c l ean ing  w a l l s ,  c e i l i n g s  and f l o o r s ;  and f o r  p a i n t i n g  c e r t a i n  areas i n -  
s i d e  t h e  bu i ld ing .  
The p r o j e c t  should be under taken  now t o  avoid  adverse  e f f e c t s  on t h e  e x t e r n a l  tank  product ion  schedule .  

I n  a d d i t i o n ,  c r acks  i n  t h e  e x t e r i o r  load-bear ing  wal ls  extend f o r  t h e  

These m o d i f i c a t i o n s  w i l l  upgrade t h e  f a c i l i t y  t o  comply wi th  a p p l i c a b l e  s a f e t y  s t anda rds .  

3. R e h a b i l i t a t i o n  o f  A s p h a l t  Road ............................................................ 170,000 

This  p r o j e c t  p rov ides  f o r  r e p a i r i n g  and r e s u r f a c i n g  Sa tu rn  Boulevard from Venus Drive west t o  the  
marine dock, a road a t  Michoud Assembly F a c i l i t y  over  which t h e  e x t e r n a l  tank w i l l  be t r anspor t ed .  The p r o j -  
e c t  i nc ludes  apply ing  14,500 squa re  ya rds  (12,123 m2> o f  a s p h a l t  emulsion s l u r r y  seal  t o  Saturn Boulevard 
from Venus Drive t o  t h e  i n c i n e r a t o r  road ,  and apply ing  a n  a s p h a l t  ove r l ay  4 t o  8 inches  (10.2 t o  20.3 cm) 
t h i c k  t o  t h e  remainder o f  t h e  road .  F a i l e d  roadway s u r f a c e s  w i l l  b e  r e p a i r e d  a n d  t h e  c r i c k s  s e a l e d ;  tile 
a s p h a l t  overlay v t L 1  be  leveled Lo c o r r e c t  contours  i n  t h e  o l d  pavement. 
r e p a i r s  VI?? be  sea l - coa ted  t o  p reven t  f u r t h e r  d e t e r i o r a t i o n .  These r e p a i r s  a r e  necessary  to  e l i m i n a t e  t h e  
unevenness o f  t h e  s u r f a c e  so t h a t  t h e  e x t e r n a l  tank i s  n o t  damged d u r i n g  t r a n s p o r t .  

Those s isrfaces  n o t  r e q u i r i n g  major 

4 .  R e h a b i l i t a t i o n  of Gaseous Nitrogen Supply System .......................................... 100,000 

The e x i s t i n g  gaseous n i t r o g e n  supply l i n e  from t h e  bulk  s t o r a s p  are2 t o  E ~ i l d l i i g  420, where f i n a i  
rheck(???t 2nd ncceptai-ice or' e x t e r n a l  t anks  w i l l  be performed, i s  b a d l y  corroded.  Because t h e  l i n e  l e a k s  and 
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c o n t r o l l e d  p r e s s u r e s  r e q u i r e d  f o r  pneumatic checkout of  t h e  e x t e r n a l  tank l i q u i d  hydrogen tank cannot  h e  
main ta ined ,  adequate  r e l i a b l e  t e s t s  cacnnt hc r d e .  
lipgrade t h c  l i qu ld /gasevus  nirrrogen sys tem a t  Michoud Assembly F a c i l i t y .  I t  inc ludes  approximately 1 ,900  f e e t  
(579.1 m) of  2 1 / 2  inch  (6.4 cm) l i n e  f o r  5 ,000-ps i  (351.5 kg/cm2j gaseous n i t r o g e n  d i s t r i b u t i o n  from the  bulk 
s t o r a g e  a r e a  t o  Bui ld ing  420;  i t  a l s o  i n c l u d e s  a t i e - i n  t o  t h e  new l i n e  t h a t  s u p p l i e s  t h e  h igh  p r e s s u r e  s t o r a g e  
v e s s e l s  i n  Area 404. The underground p o r t i o n  of  t h e  l i n e  w i l l  b e  bu r i ed  a t  l eas t  2 f e e t  (0.6 m) deep i n  open 
areas and 3 f e e t  (0.9 m) deep i n  s tee l  c a s i n g s  under roads.  This  p r o j e c t  should be  implemented now t o  ensu re  
t h a t  e x t e r n a l  t ank  t e s t i n g  can  be performed s a t i s f a c t o r i l y  and t h a r  t h e  e x t e r ~ z l  tank pi-vduction schedu le  w i l l  

'%is p r o j e c t  t h l l n  p?rcvi.'zs f s r  5 esi- ls i ruct ion p r o j e c t  t o  

n c t  h e  ~ d v e r s i l j i  a i i e c t e d .  

695,000 C. Kennedy Space Center  ....................................................................... 

1. Cons t ruc t ion  of High P u r i t y  Liquid  Oxygen F a c i l i t y ,  Launch Complex 39 220,000 

This  p r o j e c t  p rovides  f o r  mod i f i ca t ions  t o  an  e x i s t i n g  l i q u i d  oxygen f a c i l i t y  i n  t h e  Launch Complex 
39 area of  Kennedy Space Cen te r ,  needed t o  p rov ide  t h e  c a p a b i l i t y  t o  r e c e i v e ,  s t o r e  and t r a n s f e r  h igh  p u r i t y  
oxygen (99.99% p u r i t y  l e v e l )  f o r  suppor t  o f  f u e l  cel l  requi rements  o f  t h e  Space S h u t t l e  O r b i t e r .  The l i q u i d  
oxygen a v a i l a b l e  f o r  t h e  Space S h u t t l e  Main Engines  i s  n o t  s u f f i c i e n t l y  pu re  t o  s a t i s f y  t h e  requi rements  o f  
t h e  O r b i t e r  f u e l  c e l l s  which p rov ide  i n t e r n a l  power to  t h e  O r b i t e r .  
p rocured  commercially b u t  must be r e c e i v e d ,  t r a n s f e r r e d  and s t o r e d  i n  s p e c i a l  f a c i l i t i e s  i n  t h e  launch complex 
area. The p r o j e c t  i n c l u d e s  necessa ry  s i t e  work; i n s t a l l a t i o n  o f  h igh  p r e s s u r e ,  vacuum-jacketed p ip ing ;  con- 
s t r u c t i o n  of o f f  l oad ing  and c a t c h  b a s i n  f a c i l i t i e s ;  and upgrading e l e c t r i c a l  systems to  inc lude  a 100-kVA 
t r ans fo rmer ,  w i th  r e l a t e d  w i r i n g  and l i g h t i n g .  
suppor t  t h e  f i r s t  manned o r b i t a l  f l i g h t  of t h e  Space S h u t t l e ,  c u r r e n t l y  scheduled f o r  mid-CY 1 9 7 9 .  

The h igh  p u r i t y  l i q u i d  oxygen w i l l  be  

Cons t ruc t ion  of  t h i s  p r o j e c t  must begin  i n  e a r l y  CY 1978 t o  

2. Modi f i ca t ions  f o r  SSME Storage and Se rv ic ing ,  Vehic le  Assembly Building.  - - - - .  . - - ,  - e - .  40 , 000 

This  p r o j e c t  p rov ides  f o r  mod i f i ca t ions  t o  t h e  Vehic le  Assembly Bui ld ing  (VAB), Bui ld ing  K6-848 a t  
Kennedy Space Center ,  t o  p rov ide  f a c i l i t i e s  f o r  p rocess ing  t h e  Space S h u t t l e  Main Engines (SSME). The Space 
S h u t t l e  concept  i nvo lves  r epea ted  f l i g h t  o f  t h e  same O r b i t e r  v e h i c l e .  The S S ? Z  I s  curitained i n  t h e  O r b i t e r  
~ c d  I s  re i i sed  repeacediy.  Some o n - s i t e  eng ine  s e r v i c i n g  anc! replacement  w i l l  be  necessa ry  dur ing  t h e  pe r iod  
between f l i g h t s .  F a c i l i t i e s  w i l l  b e  needed f o r  r e c e i v i n g  engines  r e t u r n e d  from t h e  manufacturer ,  s t o r i n g  2nd 
t e s t i n g ,  as  w e l l  as  minor o n - s i t e  se rv ic i r ,g .  Checkout Cell 5 and Koom 1M4 i n  t h e  low bay o f  t h e  VAB w i l l  be  
used f o r  t h e s e  func t ions .  The p r o j e c t  p rov ides  f o r  mod i f i ca t ions  t o  e x i s t i n g  u t i l i t y  systems t o  provide  f o r  
improved l i g h t i n g  and e l ec t r i ca l  s e r v i c e  t o  t h e  s t o r a g e  and s e r v i c i n g  areas. I n  a d d i t i o n ,  s p e c i a l  supply  
systems w i l l  be  modif ied and extended t o  p rov ide  n i t r o g e n ,  hel ium, c o o l i n g  wa te r  and hydrau l i c  s e r v i c e s  needed 
t o  suppor t  t h e  s t o r a g e  and s e r v i c i n g  a c t i v i t i e s .  The SSMF a ~ c !  f i r s t  O r b i t e r  will be on dock a t  KSC l a t e  i n  

r e l a t e d  t o  t h a t  mi les tone .  
+I.- L L t c  CL L L L ~ L U  - -- 1 q u a r t e r  o f  CY 1978. This  p r o j e c t  i s  needed e a r l y  i n  1978 t o  accomplish engine s e r v i c i n g  requi rements  
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3 .  Modif ica t ions  f o r  Hydraul ic  Power Unit  Tes t ing ,  Bui ld ing  1-17-1412 ......................... 30 -000 

' rh fs  prejcct p r o v X ~ s  i v r  m o d i f i c a t i o n s  t o  the  Cryogenic I Unit  i n  t h e  Hypergol ic  Maintenance 
F a c i l i t y  i n  o r d e r  t o  suppor t  h o t - f i r e  t e s t i n g  o f  t h e  Sol id  Rocket Booster  (SRE) Hydraul ic  Power Un i t s .  This  
t e s t i n g  i s  p a r t  of t h e  pos t -manufac tur ing  o p e r a t i o n s  a t  KSC,  and w i l l  extend f o r  t h e  per iod  o f  t h e  f i r s t  s i x  
DDT&E f l i g h t s  and through a demonst ra t ion  pe r iod  on recyc led  SRB systems. 
s i t e  work, i n s t a l l a t i o n  o f  n i t r o g e n  supply  l i n e s ,  e l e c t r i c a l  power supply ,  and a n  o p e r a t i o n a l  intercom system. 
With d e l i v e r y  o f  t h e  f i r s t  f l i g h t  s e t  SRB's t o  KSC i n  t h e  t h i r d  quarter o f  C Y  1978, t h t s  p r c j c c t  m u s t  be 
s t a r t e d  i n  e a r l y  CY 1979.  Titus ,  F'f 1978 runds a r e  r equ i r ed .  

The p r o j e c t  i nc ludes  necessa ry  

4.  R e h a b i l i t a t i o n  o f  Ex te rna l  S id ing ,  Vehic le  Assembly B u i l d i n g .  ............................ 225,000 

This p r o j e c t  p rov ides  f o r  i n s p e c t i n g  s h e e t  metal screws and steel  c a r r i a g e  b o l t s  on two s i d e s  of  t h e  
Vehic le  Assembly Bui ld ing  (VAB) , Bui ld ing  K6 -848, h igh  bay, t i g h t e n i n g  l o o s e  f a s t e n e r s ,  and r e p l a c i n g  missing 
and d e t e r i o r a t e d  f a s t e n e r s .  The VAB h i g h  bay,  which i s  437 f e e t  long  by 513 f e e t  wide by 524 f e e t  h igh  

aluminum s i d i n g .  The b u i l d i n g ,  which w i l l  con t inue  t o  b e  used f o r  t h e  Space S h u t t l e  Program, w a s  completed 
i n  1966;  s i n c e  then it  has  been exposed t o  weather  and t o  a c o u s t i c  v i b r a t i o n  du r ing  launches.  A s  a r e s u l t ,  
many o f  t he  f a s t e n e r s  have become l o o s e  o r  a r e  miss ing ,  s e r i o u s l y  a f f e c t i n g  t h e  i n t e g r i t y  o f  t h e  s i d i n p .  
Th i s  p r o j e c t  involves  t h e  east  and n o r t h  s i d e s  of t h e  h igh  bay,  o r  an  e s t ima ted  412,000 square  f e e t  
(38,275 m2) and approximately 320,000 f a s t e n e r s .  A l l  of t h e  f a s t e n e r s  must be i n s p e c t e d ;  approximately 
one - th i rd  of them w i l l  r e q u i r e  r e p l a c i n g  o r  r e t i g h t e n i n g .  The p r o j e c t  should  be under taken  now so  t h a t  
t h e s e  two s i d e s  w i l l  be s t r u c t u r a l l y  sound be fo re  s h u t t l e  launches begin  and so  t h a t  t he  c o n s t r u c t i o n  
schedule  f o r  t h e  Space S h u t t l e  Program w i l l  n o t  be adverse ly  a f f e c t e d .  The s i d i n g  on t h e  sou th  and w e s t  
s i d e s  of  t he  h igh  bay w i l l  r e q u i r e  s i m i l a r  r e h a b i l i t a t i o n  l a t e r .  

(133.2 m by 156.4 m by 159.7 m ) ,  i s  covered by ove r  1 m i l l i o n  square  f e e t  (92,900 m 2 ) of  cor ruga ted  i n s u l a t e d  

5. R e h a b i l i t a t i o n  of  Ch i l l ed  Water L ines ,  Vehic le  Assembly Bui ld ing  ......................... 180,000 

I n s u l a t i o n  on e x i s t i n g  c h i l l e d  water l i n e s  i n  t h e  Vehic le  Assembly Bu i ld ing  (VAB) , Bui ld ing  K6-848, 
have  d e t e r i o r a t e d  to  t h e  p o i n t  where i t s  thermal  e f f i c i e n c y  has  been impaired,  R I I ~  c s r r s s i o n  o f  t l ~ e  i i n e s  and 
energy  csnsuxpt ton  tiicreased. ?"ne i n s u l a t i n g  c h a r a c t e r i s t i c s  h a v e  changed becai lse t h e  combined weight  of t h e  
p i p e  and t h e  water h a s  compressed and deformed t h e  i n s u l a t i o n .  A d d i t i o n a l l y ,  water from p ipe  f i t t i n g s  and 
v a l v e s  h a s  leaked on to  t h e  l i n e s  and corroded them. ?all of these probiems c o n t r i b u t e  t o  i n e f f i c i e n t  energy 
usage. Work t o  be performed i n c l u d e s  removing t h e  e x i s t i n g  i n s u l a t i o n ,  c l e a n i n g  t h e  p ipe  s u r f a c e ,  r e p a i r i n g  
l e a k s  as necessa ry ,  and r e i n s u l a t i n g  t h e  l i n e s .  

R e h a b i l i t a t i n g  t h e  i n s u l a t i o n  w i l l  d e c r e a s e  energy consiirnptfon and spcratioiis  a d  maincenance c o s t s ,  
-...+ 2 - A  .I.",..----- L l l b . L C C L ~ ~  the l i f e  or' t h e  p ipe .  I f  r e p l a c i n g  t h e  i n s u l a t i o n  i s  de layed ,  cont inued  co r ros ion  w i l l  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1978 ESTIMATES 

I 
PROJECT TITLE: ~~ Modifications and Addition for Shutrle Pay load  V e r t i c i l  DrsccssLng 

INSTALLATIOX: John F. Kennedy Space Center 

FY 1978 CoF ESTIMATE: $6,410,000 

LOCATION OF PROJECT: Merritt Island, Brevard County, Florida 

COGNIZANT HEADQZARTERS OFFICE: Office of Space Flight 

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

Planning 
and Design Construction Total 

Specific CoF funding ............................ 564,000 - - -  564,000 
Other affiliated funding - - -  4,400 000 4,400 000 ........................ 

Total ......................................... 564.000 4.964.000 

SUMMARY PURPOSE AND SCOPE : 

T h e  purpose of this project is t o  modify the existing SpacecrafL Assembly and Encapsulation Facility No. 1 
(SAEF-1) at Kennedy Space Center (KSC) for processing upper stage vehicles, payloads, and cargoes to be 
processed vertically before they are moved to the launch pad for insertion in the orbiter. The project 
includes constructing and outfitting two assembly and test workstands; providing specialized pneumatic, 
fluid and electrical/electronic services; modifying one exterior and one interior door in the air lock -- L U  

accommodate additional height; relocating the monorail hoist in the air lock; providing two segmented- 
boom mounted platforms in the air l o c k ;  ge~eral upgradtrig of the  h e a t i ~ l g ,  venriiacing and air conditioning 
system; and constructing a new 2-story, 8,840-square foot (821-m2) addition to house operations support. 
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P R O J E C T  JUSTIFICATION : 

The SAEF-1 f a c i l i t y  has  been used i n  t h e  p a s t  t o  suppor t  t h e  expendable v e h i c l e  programs, such a s  the  He l ios ,  
Viking and the  Mar ine r - Jup i t e r -Sa tu rn  m i s s i o n s ,  and w i l l  r e q u i r e  c e r t a i n  mod i f i ca t ions  t o  suppor t  t he  pro-  
c e s s i n g  of t he  v e r t i c a l  s h u t t l e  cargoes .  The a n t i c i p a t e d  manpower loading  f o r  t h i s  f a c i l i t y  when t h e  S h u t t l e  
T r a n s p o r t a t i o n  System (STS) program becomes f u l l y  o p e r a t i o n a l  w i l l  vary  from 60 t o  75 people ,  wi th  occas iona l  
two s h i f t  ope ra t ions .  

Some of t he  cargoes t o  be c a r r i e d  on t h e  space  s h u t t l e  o r b i t e r  w i l l  i nc lude  a p ropu l s ion  s t a g e  t h a t  i s  de-  
s igned  t o  be launched from t h e  o r b i t e r  once the  o r b i t e r  a t t a i n s  low e a r t h  o r b i t .  The f u n c t i o n  of t h e  upper 
s t a g e  i s  t o  extend the  a r e a  of o p e r a t i o n  and e x p l o r a t i o n  beyond what t h e  s h u t t l e  by i t s e l f  can achieve .  NASA 
and t h e  Department of Defense (DoD)  have e v a l u a t e d  a l t e r n a t i v e s  t o  p rov ide  t h i s  c a p a b i l i t y ,  and have deter-  
mined t h a t  t he  b e s t  way t o  p rov ide  i t  i s  through t h e  I n t e r i m  Upper S tage  (IUS),  t he  Spinning So l id  Upper 
S tage  (SSUS) and,  l a t e r ,  through a cryogenic  p r o p e l l a n t  upper s t a g e .  

The IUS and SSUS a r e  expendable  systems us ing  s o l i d  p r o p e l l a n t s ;  they  w i l l  be o p e r a t i o n a l  beginning i n  
CY 1980. The d i f f e r e n c e  between t h e  IUS and t h e  SSUS i s  t h a t  t h e  IUS c o n t a i n s  i t s  own av ion ic s  system and 
can be maneuvered a f t e r  i t  has  been p laced  i n  o r b i t  whi le  t he  SSUS does n o t  have t h i s  c a p a b i l i t y .  Both 
NASA and DoD w i l l  use  them t o  deploy  payloads  du r ing  i n i t i a l  STS o p e r a t i o n s .  The c a p a b i l i t y  t o  r e t r i e v e  
payloads i s  n o t  p a r t  of e i t h e r  system, however. 

S p e c i a l i z e d  s h u t t l e  o f f - l i n e  f a c i l i t y  c a p a b i l i t i e s  a r e  r equ i r ed  t o  assemble and t e s t  I U S ' S  and SSUS's f o r  
STS payloads .  The p r o j e c t e d  frequency of launches  and t h e  IUS/SSUS t e s t / o p e r a t i o n s  concept  d i c t a t e  t h e  need 
f o r  a f a c i l i t y  dedica ted  t o  t h e  IUS/SSUS p r o j e c t s .  This  f a c i l i t y  must a l s o  provide  the  c a p a b i l i t y  t o  i n t e -  
grate  t h e  IUS'S and SSUS's wi th  t h e i r  r e s p e c t i v e  payloads i n t o  cargoes  and p l a c e  t h e s e  cargoes  i n t o  a 
t r a n s p o r t  c a n i s t e r  f o r  movement t o  the  launch pad. 

The c a p a b i l i t y  t o  handle  cargoes  c o n t a i n i n g  I U S ' S  and SSUS's, r ang ing  up t o  60 f e e t  (18.3 m) long,  i n  a 
v e r t i c a l  o r i e n t a t i o n  i s  necessa ry  f o r  t h r e e  reasons :  (1) most s p a c e c r a f t / s a t e l l i t e  des igns  r e q u i r e  a 
c o n s t a n t  v e r t i c a l  a t t i t u d e  du r ing  1 "g" o p e r a t i o n s ;  ( 2 j  a l i g n i n g  t h c  s p a c e c r a f t  and. t h e  IUS or SSUS i s  
f a c i l i h t e d  i n  t h e  v e r t i c a l  mode; and ( 3 )  t r a n s p o r t i n g  IUS/SSUS cargoes  h o r i z o n t a l l y  would r e q u i r e  an  
a d d i t i o n a l  ope ra t iona l  s t e p  t o  r o t a t e  t h e  t r a n s p o r t  c a n i s t e r s  t o  a v e r t i c a l  a t t i t t t d e  be fo re  they a r e  
i n s e r t e d  i n t o  the  O r b i t e r  cargo  bay from t h e  payload changeout room. Workstands a r e  needed t o  provide  
access  t o  t h e  IUS/SSUS so t h a t  t h e  v a r i o u s  s t a g e s  can be  assembled. S p e c i a l  sys tems-- inc luding  pneumatic,  
f l u i d  and e l e c t r i r a l / e l e c ~ r o n i c  s e r v i c e s -  -arc necss sa ry  t o  s e r v i c e  arld iesr: t he  IUSiSSiiS and t h e i r  
r e s p e c t i v e  payloads.  
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Only t h r e e  b u i l d i n g s  a t  KSC could begin t o  accommodate t h e  h e i g h t  r equ i r ed  f o r  r a r s n e s  cn:tainir.g I U S j S S T J S :  
t h e  V p h i  r l e  Assembly BuF1.’F.;.g, rv;5.<ck, Is t o  bc ;UL u r b i r e r i e x r e r n a i  tanKisol1d rocke t  b o o s t e r  mat ing;  
the  Opera t ions  and Checkout Bui ld ing ,  which i s  t o  be used f o r  h o r i z o n t a l  payloads ;  and SAEF-1, which w a s  used 
t o  suppor t  t he  Viking program. S A E F - 1  r e q u i r e s  a minimum number of mod i f i ca t ions  t o  provide  the  s p e c i a l  
f a c i l i t y  needed t o  p rocess  cargoes c o n t a i n i n g  IUS’S and SSUS’s. 

The f i r s t  IUS may a r r i v e  a t  KSC a s  e a r l y  a s  mid-1979 and may be launched i n  March 1980, a l lowing  approxi -  
m a t e l y  n i n e  m n n t h s  fer p r ~ c c s s i c g .  X s d L f L i a i i u u s  i v  S Z 7 - i  w i i i  t ake  ii months t o r  c o n s t r u c t i o n  and s i x  
months f o r  a c t i v a t i o n  and checkout .  T h e  f i r s t  SSUS wi th  i t s  payload i s  scheduled t o  f l y  on O r b i t e r  F l i g h t  
Tes t  +4 i n  December 1979. Therefore ,  t h i s  p r o j e c t  r e q u i r e s  FY 1978 funding.  

PROJECT D E S C R I P T I O N :  

This  p r o j e c t  p rov ides  f o r  modifying e x i s t i n g  SAEF-1  t o  accommodate v e r t i c a l  cargo  p rocess ing ,  i n c l u d i n g  
IUS’S and SSUS’s. 

Two assembly, t e s t  and checkout workstands w i l l  be e r e c t e d  i n  t h e  SAEF-1 h igh  bay. Each s t a n d  w i l l  i nc lude  
seven p l a t fo rms  approximately 35 f e e t  long  by 40 f e e t  wide (10.7 m by 12.2 m); t he  p la t forms  w i l l  be spaced 
approximately 10 f e e t  (3 .0  m) a p a r t .  Each workstand w i l l  accommodate cargo  combinations up t o  60 f e e t  
(18.3 m) long,  15 f e e t  (4 .6  m) i n  d iameter  and 65,000 pounds (29,483.5 k g ) .  Incorpora ted  i n  each  s t a n d  w i l l  
be a s t rongback  f o r  ca rgo  suppor t  and accommodations t o  suppor t  cargo i n t e g r a t i o n  and v e r i f i c a t i o n  equipment. 
The s t a n d s  w i l l  i n c l u d e  f l u i d ,  e l e c t r i c a l / e l e c t r o n i c  and, s t r u c t u r a l / m e c h a n i c a l  suppor t  s e r v i c e s .  F i r e  
p r o t e c t i o n ,  s a f e t y  and communications dev ices  w i l l  be provided .  Hydrazine s e r v i c i n g  and gaseous hel ium w i l l  
be provided t o  t h e  s t a n d s  from sources  l o c a t e d  o u t s i d e  the  bu i ld ing .  

The en t r ance  door a t  t h e  south  s i d e  of t h e  a i r  lock  w i l l  be inc reased  from 64 feet  (19.5 m) t o  7 1  f e e t - 2  
inches  (21 .7  m) t o  accommodate the  t r a n s p o r t  c a n i s t e r  i n  a v e r t i c a l  o r i e n t a t i o n .  The door between the  a i r  
l ock  and t h e  h igh  bay must have one a d d i t i o n a l  ( e x i s t i n g )  pane l  a c t i v a t e d  t o  accommodate the  h e i g h t  of t he  
c a n i s t e r .  The h e i g h t  of  t h e  c a n i s t e r  w i l l  a l s o  n e c e s s i t a t e  r a i s i n g  the  c e i l i n g  i n  the  a i r  l ock  from 6 4  f e e t  
(19 .5  .-) t o  75 f e e t - 2  inches  (22.3 .I> and r e l o c a t i n g  t h e  monorai l  h o i s t .  Two segmented-boom mounted p l a t -  
forms will b e  provided  i n  t h e  a i r  Lock so t h a t  o p e r a t i o n s  personnel  can c l ean  the  t r a n s p o r t  c a n i s t e r  be fo re  
i t  i s  moved i n t o  t h e  h igh  bay. 

Addi t ions  t o  t h e  e l e c t r i c a l  power and f l u i d  mechanical  systems f o r  t he  a i r  lock and h igh  bay w i l l  be made, 
h new 750-kVA s u b s t a t i o n  i A 7 i 1 1  be l oca t ed  o u t s l d c  t h s  L . - l ’ l J - -  U U L L U L I I ~ ,  diid concro i  and d i s t r i b u t i o n  systems provided.  
Nitrogen purge w i l l  be inco rpora t ed  i n  a l l  nonexplosion-proof  e l e c t r i c a l  c a b i n e t s  and boxes. Remote cont ro l  

com system w i l l  be extended t o  suppor t  t h e  workstands and c o n t r o l  rooms. 
&levLsLoiL - -  LU iiioiiiivr i typergoi ic  p r o p e i i a n t  ope ra t ions  w i l l  be  provided ,  and the  e x i s t i n g  o p e r a t i o n a l  i n t e r -  
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A 2-story, 8,840-square foot (821-m2) addition will be constructed adjacent to the west side of SAEF-1. 
The addition will be approximately 130 feet long by 34 feet wide (39.6 rn by 1 0 . L  m) It_  ill h n ~ s e  
operati on2 1 s l l p y r t  ED-IS, 2 ~ c c h x i c a ?  s q ~ i p i i i e f i t  L U U I I I  d i ~ ( i  drl eievacor. 

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

PROJECT COST ESTIXITE: 
Unit of 
Measure Quantity 

T o t a l  
cost - cost 

Land Acquisition ............................... 
Construction ................................... 6,314,000 

Site preparation ............................. 
Modify existing building ..................... 

LS 144,000 
5,148,000 

Architectural .............................. 
Structural ................................. 
Mechanical ................................. 
Electrical ................................. 
Communicationldata ......................... 
Assembly, test and checkout stands ......... 
Gases and fluids ........................... 
Door modifications ......................... 

LS 
LS 
LS 
LS 
LS 
EA 
LS 
LS 

(286,000) 
(98,000) 

(1,331,000) 
(l,G10,000) 
(231,000) 

(1,361,000) 
(684,000) 
(147,000) 

Power distribution ........................... 
Support area addition ........................ 

LS 
SF 

580,000 
442,000 

- - -  
8,840 

- - -  
50.00 

c q --: u L pnie 11 L ...................................... 96,000 

Service boom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 48,000 96,000 

Fallout Shelter (not feasible) ................. 
T,.C^l 
LVLCZL ........................................ 6.410.000 
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LIST OF RELATED GRAPHICS: 

Loca t ion  P lan  
SAEF-1 Bui ld ing  Pe r spec t ive  

OTHER EQUIPMENT SUMMARY: 

C e r t a i n  n o n c o l l a t e r a l  equipment, t o  be funded from R&D r e sources .  w i l l  be r equ i r ed  t o  suppor t  i n i t i a l  
o p e r a t i o n .  The k ind ,  s i z e  and c o s t  estimate f o r  such equipment a r e  n o t  y e t  f u l l y  de f ined .  

FUTUFS CoF ESTIMATED FUNDING REQUIRED T O  COMPLETE THIS  PROJECT: 

Add i t iona l  work a rea  may be r e q u i r e d  t o  suppor t  a d d i t i o n a l  p rocess ing  t a s k s  which may l a t e r  be r equ i r ed  
t o  be performed a t  KSC. The requi rement  f o r  and t h e  scope of such work cannot be v a l i d a t e d  a t  t h i s  t ime. 
However, some such p o t e n t i a l  f u t u r e  need appea r s  p o s s i b l e .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CO??STRUCTIc!?! nc F!KILITIES 

FISCAL YEAR 1978 ESTIMATES 

REHABILITATION AND MODIFICATION 

A m o u n t  
Summarv of P r o j e c t  Amounts by Loca t ion:  

Ames Research Center  ...................................................... 1,315,  000 

Dryden F l i g h t  Research Center  ............................................. 
Goddard Space F l i g h t  Center  ............................................... 

195. 000 

1.760. 000 

J e t  Propuls ion  Laboratory ................................................. 
Johnson Space Center ...................................................... 
Kennedy Space Center ...................................................... 

1.990. 000 

1.605. 000 

1.185. 000 

Langley Research Center  ................................................... 1.795. 000 

L e w i s  Research Center  ..................................................... 2.270. 000 

Marshal l  Space F l i g h t  Center  .............................................. 1.550. 000 

Michoud Assembly F 3 c i l i t y  ................................................. 
Nat iona l  Space Technology L a b o r a t o r i e s  .................................... 

280. 000 

160. 300 

Wallops F l i g h t  Center  ..................................................... 1 .425 .  000 

i r . . .  .... -,.-+; ... v a L i u u a  Lu~aLLvii .......................................................... 1,270. 000 

Miscel laneous P r o j e c t s  Less than  $iOO, 000 Each ............................ L,Ivv, v v v  
3 i n n  nnn 

T o t a l  ................................................................... 18.900.000 

Page No . 
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PROJECT TITLE: Rehabilitation and Modification of Facilities Not in Excess of $500,000 Per Project 

LOCATION: V a r i o u s  Locations 

FY 1978 CoF ESTIMATE: $18,900,000 

1 FY 1976: $16,000,000 TQ: $7,000,000 FY 1977: $17,875,000 I I 
COGNIZANT INSTALLATIONS/LOCATION OF PROJECTS: Various Locations 

COGNIZANT HEADQUARTERS OFFICE: Office of the NASA Comptroller 

SUMMARY PURPOSE AND SCOPE : 

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

In addition to the usual rehabilitation and modification requirements to the physical plant, the Agency 
continues to piace emphasis on the identification of projects which reiate directiy to the conservation of 
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energy at the various field installations. In the past, this particular program was specifically directed 
toward the general nonprogrammatic segments of NASA facilities: however, increasing adrlitinnal ~ ~ t t e n t i n n  hzs 
beer. gi.",=FL to f2c;?;Q7 - - a :  L L L " U L L L C a C ~ ~ ~ ~  c-- - - -- .  - - i - c y u i i e u ~ e ~ ~ L s  generaced by specific programs or projects. 

PROJECT JUSTIFICATION: 

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

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

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

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

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

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

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

PROJECT DESCRIPTION: 

Proposed rehabilitation and modification items for FY 1978 are outlined under "PROJECT COST ESTIMATE" and 
total $18,900,000; Of this total, $ ? 6 , 8 ~ 0 , 0 ~ ~  represents d i s c r e t e  WoLk packages ac designated NASA in- 
stallations. The remaining $2,100,000 relates to those smaller rehabilitation and modification projects 
estiiiizied io cost iess Khan $iOO,uuu, the nature and purpose of which are the same as f o r  that work 
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s p e c i f i c a l l y  d e l i n e a t e d  but  which, because of t h e i r  i n d i v i d u a l  sma l l e r  s i z e ,  are n o t  l i s t e d  by i t e r i .  A t  t h i s  

t o t a l i n g  about $45 m i l l i o n .  This  l i s t i n g  r e p r e s e n t s  a modest increment  i n  r e l a t i o n  t o  the  e x i s t i n g  t o t a l  
"backlog" of t h i s  type  of work, f o r  which p rov i s ions  must be made over  t h e  nex t  s e v e r a l  y e a r s .  

i;lllr ite,iis di.r ivlis;dei-e: to  kc of  ygF l r s t  L ̂ _ _ _  I---- - - - -  c . 1 1 . .  - - 1 - - ' . - 2  c--- 1 2  ̂ e ^  
L L d V C  "CCII L b L C L U L L J  J C L C C L C U  L L V l l l  L L J L J  

The remainder of t h e  r e h a b i l i t a t i o n  and mod i f i ca t ion  work should be undertaken over t he  next  s e v e r a l  yea r s  
t o  p l ace  these  i n s t a l l a t i o n s  on a more economical and e f f i c i e n t  o p e r a t i n g  base .  A s  i n d i c a t e d  above, t he  
pro jecLs  i n  L i i i s  requesL dre cunsiclerecl L U  Le u i  Liie i i igi ies i  p i iu r iLy  UII  lie L d . s i s  u f  i r i d i i v r  U r g r i i L y  dill: 

expected r e t u r n  on t h e  inves tment  involved .  I t  i s  recognized ,  however, t h a t  du r ing  the  course  of t h e  year  
some rearrangement of  p r i o r i t i e s  may be necessa ry  and i t  i s  a l s o  r e a l i s t i c  t o  assume t h a t  a change i n  some of 
t h e  i tems t o  be accomplished w i t h i n  t h e  a l l o c a t e d  r e sources  may be r e q u i r e d .  For the  purpose of j u s t i f y i n g  
t h i s  es t imated  f a c i l i t i e s  r e h a b i l i t a t i o n  and mod i f i ca t ion  requi rement ,  a t e n t a t i v e  l i s t i n g  of p r o j e c t s  i s  
s e t  f o r t h  under "PROJECT COST ESTIMATE". This  work w i l l  be accomplished on a p r i o r i t y  b a s i s .  The t o t a l  
of $16,800,000 of d i s c r e t e  p r o j e c t s  r e l a t e s  t o  the  fo l lowing  broad c a t e g o r i e s  of f a c i l i t i e s :  

a .  U t i l i t y  Systems .............................................................. 3,925,000 

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 ............................................ 1 ,445 ,000  

c. General Purpose Bui ld ings  .................................................... 4 ,950 ,000  

d.  Technical  B u i l d i n g s / S t r u c t u r e s  ............................................... 5 ,255 ,000  

e. Pavements and Drainage ....................................................... 780,000 

f .  Bui lding E x t e r i o r s  and Roofs ................................................. 445,000 

I n  a d d i t i o n ,  t h e r e  i s  the  "Lump Sum" e s t i m a t e  of $2,100,000 f o r  smaller p r o j e c t  work, thus making a t o t a l  
of $18,900,000. 
toward t h e  most urgen t  c u r r e n t  needs f o r  work of t h i s  type  i n  the  c o n t i n u a t i o n  UT t h i s  prr_rgram a t  XASA i n -  
s t a l l a t i o n s .  

The FY 1978 r e q u e s t s  f o r  f a c i l i t y  r e h a b i l i t a t i o n  and mod i f i ca t ion  work a r e  d i r e c t e d  
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PROJECT COST ESTIMATE: 

A .  A m e s  Research Center ..................................................................... 1,315,000 

. .......... 76n,gng I K e h a h i i i t a t i n n  and M o d i t i c a t i o n  n t  ' I ' e c h n i c n l  P a r i  l i t i p q  t n r  Fire PrntectF~n - -  - 
This  p r o j e c t  p rovides  l o r  the r e h a b i l i t a t i o n  and mod i f i ca t ion  of t h e  remaining t e c h n i c a l  f a c i l i t y  

suppor t  a r e a s  t o  inc lude  computers ,  machine shops,  wind tunnel  model development and p r e p a r a t i o n ,  and r e -  
l a t e d  r e s e a r c h  l a b o r a t o r i e s  t o  o b t a i n  an adequate  l e v e l  of f i r e  p r o t e c t i o n .  This  work w i l l  i nc lude  the  
i n s t a l l a t i o n  of au tomat ic  f i r e  d e t e c t i o n  and s p r i n k l e r  systems i n  t h i r t e e n  b u i l d i n g s  wi th  a t o t a l  f l o o r  
a r e a  o f  a p p r o x i m a t e l y  ?nn,nng sq f t  ( 3 7 , 8 7 0  $ ?  WI> 2nd t r . 7 ~  cccling tnL:ers. l ' h e s ~  p r ~ t ~ c t < ~ ~  sys tems :::?I 
a l s o  be connected t o  the  C e E t e r ' s  ernergency moni tor ing  s t a t i o n  and t o  the  M o t t e t t  F i e l d  F i r e  Department. 
This  p r o j e c t  p rovides  f o r  t he  p r o t e c t i o n  of t hose  elements  cons idered  t o  be u r g e n t l y  e s s e n t i a l  f o r  t h e  
p r o t e c t i o n  of l i f e ,  expensive r e s o u r c e s ,  o r  c o n t i n u i t y  of s i g n i f i c a n t  r e sea rch  programs. These f a c i l i t i e s  
have a replacement  va lue  i n  excess  of $45 m i l l i o n  and are v i t a l  f o r  t h e  o p e r a t i o n a l  c o n t i n u i t y  of  on- 
going aerospace  programs . 

2 .  Mod i f i ca t ions  t o  Vacuum Spheres  and E j e c t o r  Systems f o r  Seismic 
P r o t e c t i o n  Bui ld ings  N-229, N-234, N-234A7 N-238 ..................................... 355 , 000 

This  p r o j e c t  p rovides  f o r  t h e  s t r u c t u r a l  mod i f i ca t ions  t o  the  3 .5-Ft .  Hypersonic Wind Tunnel 
F a c i l i t y ,  Bui ld ing  229; Thermal P r o t e c t i o n  Labora tory ,  Bui ld ing  234; Thermal P r o t e c t i o n  Laboratory B o i l e r ,  
Bui ld ing  2348; and t h e  Arc J e t  Labora tory ,  Bui ld ing  "-238 f o r  improved se i smic  p r o t e c t i o n .  The work w i l l  
i nc lude  t h e  re inforcement  of t h e  s team e j e c t o r  suppor t ,  s t r u c t u r e .  This  work w i l l  a l s o  inc lude  t h e  r e p l a c e -  
ment and re inforcement  of t he  s t r u c t u r a l  framing system of  t h e  s i x  77- foot  ( 2 3 . 5  m) d iameter  s t e e l  
vacuum sphe res .  A l l  mod i f i ca t ions  a r e  t o  i n c r e a s e  the  s t i f f n e s s  of t h e  s t r u c t u r e s  beyond the  predominant 
f r equenc ie s  experienced i n  ear thquake  ground motions i n  conformance wi th  p r e s e n t  s e i smic  des ign  s t anda rds .  
The need f o r  t hese  mod i f i ca t ions  i s  the  r e s u l t  of a r e c e n t  ear thquake  r i sk  a n a l y s i s  and w i l l  r educe  hazards  
t o  these  f a c i l i t i e s  i n  r e c o g n i t i o n  o f  t h e i r  l o c a t i o n  i n  an acknowledged ear thquake  a r e a .  These s t r u c t u r e s  
w e r e  cons t ruc t ed  over f i f t e e n  y e a r s  ago us ing  eng inee r ing  concepts  which have now been ou tda ted .  These 
mod i f i ca t ions  a r e  the  r e s u l t  of an improved concept  f o r  se i smic  dynamic a n a l y s i s  developed s p e c i f i c a l l y  
f o r  Ames Research C e n t e r ' s  geographica l  l o c a t i o n .  

360 , OOG 3 .  nn a .  r'--&: --- L-.- T i - _ .  r10u i L i c a L L u I I a L u L u L L 1 L t y C oil t o l S y s 'L e~il. ............................................ 
'I'his p r o j e c t  p rovides  f o r  t he  i n s t a l l a t i o n  of a c e n t r a l  automated u t i l i t y  c o n t r o l  system f o r  con- 

t r o l l i n g  the  mechanical system in Lc8 b u i l d i n g s .  This  work w i l l  i nc lude  the  i n s t a l l a t i o n  of a computer and 
p e r i p h e r a l  equipment i n  t h e  c o n t r o l  c e n t e r  now l o c a t e d  i n  t h e  Research Support  Bui ld ing  N - 2 1 1 ,  T h e  c e n t r a l  
c o n t r o l  system w i l l  be connected t o  the  b u i l d i n g s  us ing  the  e x i s t i n g  Center c a b l e  network. Also inc luded  
Fr, thc  vcrk vi?? bc the  Lnsta?latLoii of sei isors ,  t r a n s d u c e r s ,  and d a t a  gati-lei-iiig p d i i e i s  i u r  iiie du io r rmi i c  
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c o n t r o l  of t he  h e a t i n g  and a i r  cond i t ion ing  svstems i n  t h e s e  b u i l d i n g s .  This  p r o j e c t  w i l l  add computer-based 
automated c o n t r o i  t o  t h e  e x i s t i n g  b u i i d i n g  mechanicai sysrems,  and w i i i  r a i i v r  rile vpe ra r ion  v i  riiese sysrems 
t o  t h e  weather c o n d i t i o n s  and occupancy requi rements .  The i n s t a l l a t i o n  of t h i s  u t i l i t y  c o n t r o l  system i s  ex-  
pec ted  t o  produce a 1 t o  2 p e r c e n t  r educ t ion  i n  the  e l e c t r i c a l  power requi rements  of t he  Center .  I n  o rde r  
fo r  t he  Center t o  meet i t s  energy  conse rva t ion  goa t ,  and t o  f u r t h e r  improve the  ope ra t ion  of t he  mechanical 
systems of t h e s e  f a c i l i t i e s ,  t h e s e  mod i f i ca t ions  a r e  cons idered  a pr imary requirement .  

.- , . ^ I  ,,, ,. A,._ 4.  K e h a b i i i t a t i o n  and Modif icac ion  of Space Technoiogy Bu i id ing ,  L V - L V ~  .................. 33Ltv, vvv 

This  p r o j e c t  p rov ides  f o r  t he  r e h a b i l i t a t i o n  and mod i f i ca t ion  of 10,000 square  f e e t  ( 9 3 0  sq m) of 
t h e  Space Technology Bu i ld ing ,  N-204 .  This  work w i l l  i nc lude  the  d i sman t l ing  and removal of o b s o l e t e  h e a t  
t r a n s f e r  equipment and low d e n s i t y  wind tunne l s  and remodel ing a major p o r t i o n  of t he  f i r s t  f l o o r  i n t o  
o f f i c e  space.  The i n t e r i o r  mod i f i ca t ions  w i l l  i nc lude  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 ,  f l o o r i n g ,  c e i l -  
i n g s ,  e l e c t r i c a l  systems,  l i g h t i n g ,  and res t room f a c i l i t i e s .  The h e a t i n g ,  v e n t i l a t i o n ,  and a i r  cond i t ion ing  
equipment w i l l  be  r e h a b i l i t a t e d  i n c l u d i n g  the  a d d i t i o n  of approximately 50 tons  of a i r  cond i t ion ing  equip-  
ment. This  work w i l l  a l s o  i n c l u d e  a new e n t r y  way wi th  a ramp f o r  t h e  handicapped,  and walkways t o  provide  
b e t t e r  access  t o  t h e  b u i l d i n g .  The o r i g i n a l  s i n g l e  s t o r y  b u i l d i n g  w a s  b u i l t  i n  1955 and a second f l o o r  
added i n  1963. Due t o  i t s  c e n t r a l  l o c a t i o n  w i t h i n  t h e  Cen te r ,  t h i s  p r o j e c t  w i l l  conver t  s p e c i a l i z e d  but  
o b s o l e t e  and unused b u i l d i n g  space  i n t o  an e f f i c i e n t  o p e r a t i o n s  c e n t e r  f o r  s p e c i f i c  a d m i n i s t r a t i v e  func t ions  
now needed by t h e  Cen te r .  These inc lude  the  Technology U t i l i z a t i o n  O f f i c e ,  t h e  S a f e t y  O f f i c e ,  and t h e  
Pub l i c  A f f a i r s  O f f i c e .  P r e s e n t  f a c i l i t i e s  f o r  t h e s e  func t ions  a r e  overcrowded, poor ly  s u i t e d  t o  t h e i r  
f u n c t i o n ,  and n o t  r e a d i l y  a c c e s s i b l e .  

B .  Dryden F l i g h t  Research Cen te r . . . .  ......................................................... 195,000 

1. R e h a b i l i t a t i o n  and Modi f i ca t ion  of F i r e  P r o t e c t i o n  System ............................. 195,000 

This  p r o j e c t  p rovides  f o r  t h e  r e h a b i l i t a t i o n  and mod i f i ca t ion  of t h e  e x i s t i n g  o b s o l e t e  f i r e  
annuncia t ing  system a t  DFRC. The e x i s t i n g  annuncia t ing  system w a s  i n s t a l l e d  i n  1952 and i s  inadequate .  
fi new c l a s s  “A“ f i r e  annunc ia t ing  system w i l t  b e  connected t o  t h e  e x i s t i n g  f i r e  a la rm and d e t e c t i o n  system 
i n  1 6  a d d i t i o n a l  b u i l d i n g s  a t  the  Center .  These bu i ld ings  a r e  4 8 0 1 ,  4802 ,  4 8 0 3 ,  4806 ,  4807 ,  4808 ,  4 8 0 9 ,  
4810 ,  4820 ,  4 8 2 1 ,  4 8 2 3 ,  4 8 2 5 ,  4 8 2 6 ,  4 8 2 7 ,  4 8 3 0 ,  and 4982.  The complete and operable  f i r e  a la rm system 
w i l l  c o n s i s t  of a la rm i n i t i a t i n g  dev ices  (manual p u l l  boxes,  smoke d e t e c t o r s ,  water  f low i n d i c a t o r s ) ,  
aud ib le  a larm sounding systems ( b e l l s ,  h o r n s ) ,  supe rv i so ry  s i g n a l  systems (water  l e v e l  moni tors ,  p r e s s u r e  
i i iuniivrs,  v d i v e  supervis iwri ,  f i r e  pump s t a t u s  inor,itwrsj and a c lass  A r e p o r t i n g  system. These r e p o r t i n g  
systems w i l l  c o n s t a n t l y  monitor  a l l  systems,  and immediately r e p o r t  any off-normal  o r  change of s t a t u s  t o  
s e l e c t e d  l o c a t i o n s .  I n  a d d i t i o n ,  t h e  new system w i l l  be connected t o  t h e  Edwards A i r  Force Base F i r e  
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S t a t i o n  Cen t ra l  System. The A i r  Force a t  Edwards p rov ides  t h e  f i r e  p r o t e c t i o n  s e r v i c e  f o r  t h e  Center .  

broken w i r e  i n  t h e  loop t h e  e x i s t i n g  system i s  t o t a l l y  inope rab le  u n t i l  t h e  problem i s  i s o l a t e d  and re-  
p a i r  i s  accomplished. The i n s t a l l a t i o n  of t h e  proposed C las s  "A" System would e l i m i n a t e  t h e s e  problems and 
p rov ide  an improved l e v e l  of f i r e  p r o t e c t i o n  f o r  t h i s  Center .  

TL- -.-:,-t:-- n..-tnm l e n l F n  t L -  n - - e L : l : t . 7  tn ----.-t t . - - . . L l -  -.- - - l F . . - n t : - -  - : - - 1 ,  Tn +L- --.--t -6 - 
L L L L  C A A " L L " 6  0 Y " L L L L L  A U L 1 . S  L L L L  . - u y u " L L L c y  c v  L L y V L e  L L " U " L L  W L  L L U I L L C I L L . - e L v I I  YL6"UIa .  L I I  L L I C  L V C I L L  " L  u 

C. Goddard Space F l i g h t  Center  .............................................................. 1,760,000 

1. Modi f i ca t ion  of  F i r e  P r o t e c t i o n  System i n  Var ious  Bui ld ings  .......................... 200,000 

This  p r o j e c t  p rovides  f o r  upgrading the  F i r e  P r o t e c t i o n  System of c e r t a i n  a r e a s  of 13 Bui ld ings  
necessa ry  t o  p r o t e c t  l i f e  and equipment.  One p o r t i o n  of t h e  p r o j e c t  p rovides  f o r  t he  upgrading of t h e  
f i r e  p r o t e c t i o n  systems i n  Bui ld ings  1, 5 ,  11, 14,  16 ,  18, 19 ,  20, 21, 22, 25, t he  Propuls ion  Tes t  S i t e  
and t h e  Antenna Test Range. This  work inc ludes  improvements t o  f i r e  water  d i s t r i b u t i o n  systems,  f i r e  
d e t e c t i o n  systems and hose c a b i n e t s .  This  e f f o r t  i s  necessa ry  t o  r e t a r d  the  spread of a p o t e n t i a l  f i r e  
and i n c r e a s e  t h e  s a f e t y  o f  b u i l d i n g  evacuat ion .  The second p o r t i o n  i s  t h e  s e p a r a t i o n  of v a r i o u s  areas 
w i t h i n  bu i ld ings  3/14,  22 and 25 i n  order  t o  con ta in  p o s s i b l e  f i r e s .  The mod i f i ca t ion  of s t r u c t u r e s ,  
p a r t i t i o n s ,  s h a f t s  and u t i l i t y  compartments a r e  necessa ry  t o  reduce  t h e  sp read  of any f i r e .  

2. Mod i f i ca t ion  f o r  an App l i ca t ions  Support  F a c i l i t y ,  Bui ld ing  16W ...................... 450,000 

This  p r o j e c t  p rovides  f o r  t h e  mod i f i ca t ion  of approximately 11,900 square  f e e t  (1 ,105.9 s q  m) of 
space  i n  an e x i s t i n g  area of t he  Development Opera t ions  Bui ld ing ,  Bu i ld ing  16W. Approximately 5,500 
squa re  f e e t  (511.2 sq m) of t h i s  space  w i l l  be modif ied t o  accommodate t h e  Appl ica t ions  In fo rma t ion  
Process ing  Systems and w i l l  i nc lude  a r a i s e d  f l o o r  a r e a  f o r  computers.  The remaining a r e a  of approxi -  
mate ly  6,400 squa re  f e e t  (594.7 s q  m) i s  r equ i r ed  f o r  cont iguous  o f f i c e  space.  This  p r o j e c t  i s  
necessa ry  t o  suppor t  t h e  Severe Storms Research Program through t h e  p r o v i s i o n s  of o n - l i n e ,  i n t e r a c t i v e  
image a n a l y s i s ,  r ea l  t i m e  image a n a l y s i s ,  access  t o  d i s c i p l i n e  o r i e n t e d  o n - l i n e  d a t a  base ,  and a computer 
network, t he reby  p rov id ing  an i n t e r f a c e  between o u t s i d e r s  and NASA Cen te r s .  This  c a p a b i l i t y  does not  
c u r r e n t l y  e x i s t  a t  GSFC and i s  r e q u i r e d  t o  c a r r y  o u t  t h e  Severe  Storm Research Program. 

3. R e h a b i l i t a t i o n  of  Cooling Tower "B" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,000 

This  p r o j e c t  p rovides  f o r  t h e  r e h a b i l i t a t i o n  of Cool ing Tower "B" and inc ludes  t h e  re furb ishment  
of s tee l  framework suppor t ing  the  condenser  water  pumps, h o i s t ,  and the  a s s o c i a t e d  s p r i n k l e r  system. This  
r e h a b i l i t a t i o n  i s  necessa ry  t o  main ta in  the  i n t e g r i t y  of GSFC's c e n t r a l  a i r  cond i t ion ing  system t h a t  pro-  
v i d e s  environmental  c o n t r o l  t o  s e v e r a l  d a t a  c e n t e r s  and r e l a t e d  o f f i c e  a r e a s .  Cooling Tower "B" i s  approxi -  
mately ten y e a r s  o l d  and has  d e t e r i o r a t e d  excess ive ly  wi th  a corresponding r educ t ion  of e f f e c t i v e n e s s .  
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, n - 1 .  - 1  
it. n e i i d u i 1 i t a i i u r i  u i  i i v v i s  on t h e  C e n t r a l  F i  i g h r  clonrroi /Range Clperat,-nns _~ i~ i ld :ng  

3 and the  Space Sc ience  Labora tory ,  Bui ld ing  6 ....................................... 185,000 

TL:- I _ ^ _ _ _  - 1.- c. 
L 1 L L 3  P L U j c L L  p L u V L u r s  LUL ilir ~ e I i d L i i i i d ~ i v n  vi approximaceiy 80,000 square  f e e t  ( 7 , 4 3 4  sq m) of 

roof  a r e a  on the  Cen t ra l  F l i g h t  Con t ro l  and Range Opera t ions  Building,  Bu i ld ing  3 and t h e  Space Sc iences  
Labora tory ,  Bui lding 6 .  This  work i n c l u d e s  t h e  removal of t h e  p r e s e n t  g r a v e l ,  r e s a t u r a t i o n  of t he  f e l t  and 
t h e  a p p l i c a t i o n  of new g r a v e l .  A l s o ,  t h e  r e s e a l i n g  of approximately 2,000 l i n e a r  f e e t  (613.5 In) of g rave l  
s t o p s  and f l a s h i n g s  w i l l  be  accomplished. The age of t h e  r o o f s  (15 y e a r s  o l d )  and the  e f f e c t s  of "ponding" 
a f t e r  heavy r a i n s  have caused loosening  of  t h e  g rave l  and cracking  of t h e  seal .  Resa tu ra t ion  and g rave l  
rep:&ceneiii d ~ e  i ~ e c r s s d r y  L V  prevenr  a c c e i e r a c e d  d e t e r i o r a t i o n  of t h e  roo r  and p o s s i b l e  i n t e r n a l  water  
damage t o  equipment and m a t e r i a l s  i n  t h e s e  b u i l d i n g s .  

5. Modif ica t ions  f o r  U t i l i t y  Con t ro l  System ............................................. 180,000 

This  p r o j e c t  modi f ies  t h e  e x i s t i n g  computerized c o n t r o l  of GSFC's U t i l i t y  Cont ro l  System by ex- 
tending  t h e  sys t em ' s  coverage t o  t h r e e  a d d i t i o n a l  f a c i l i t i e s .  The proposed mod i f i ca t ions  w i l l  op t imize  
t h e  e f f i c i e n c y  of o p e r a t i o n  of t h e  c e n t r a l  h e a t i n g  and coo l ing  p l a n t  and i n c l u d e s  an economizer cyc le  
t h a t  w i l l  measure the  energy added on t h e  b a s i s  of f r e e  and r e t u r n  a i r  e n t h a l p i e s  r a t h e r  than temperature .  
A d d i t i o n a l l y ,  i n s t rumen t s  w i l l  be added t o  t h r e e  Laboratory Bui ld ings ,  Nos. 2 7 ,  88, and 300 ,  which w i l l  be  
connected t o  t h e  system. 

6. Modif ica t ion  Heat ing ,  V e n t i l a t i n g ,  and A i r  Condi t ion ing  Systems i n  Various 
Buildings ............................................................................ 210,000 

This  p r o j e c t  p rov ides  f o r  t h e  mod i f i ca t ion  t o  t h e  h e a t i n g ,  v e n t i l a t i n g  and a i r  cond i t ion ing  systems 
i n  Bui ld ings  1, 2 ,  3 / 1 4 ,  4 ,  5 ,  6 ,  7 ,  8,  10/15,  11, 1 2 ,  1 4 ,  16,  18, 19 ,  20,  2 1 ,  22 ,  2 3 ,  and 26 .  The work 
i n c l u d e s  the  convers ion  of t h e  a i r  c o n d i t i o n i n g  u n i t s  t o  accept  mixed a i r  and the  i n s t a l l a t i o n  of v a r i a b l e  
volume dampers. These mod i f i ca t ions  w i l l  pe rmi t  r e c i r c u l a t i o n  of t he  hea ted  i n t e r i o r  a i r ,  thereby  
minimizing t h e  use of 100 pe rcen t  o u t s i d e  a i r  and the  u t i l i z a t i o n  of i n t e r i o r  a i r  f o r  b u i l d i n g  v e n t i l a t i o n  
when o u t s i d e  a i r  t empera ture  and humidi ty  are n o t  f avorab le .  This  would a l low f o r  t h e  v a r i a n c e  i n  t he  
h e a t i n g / c o o l i n g  i n p u t  t o  t h e  cond i t ioned  a i r  e l i m i n a t i n g  w a s t e f u l  r e h e a t  and r e c o o l  of a i r  necessa ry  t o  
main ta in  proper  i n t e r i o r  tempera ture .  The i n s t a l l a t i o n  of t he  v a r i a b l e  volume dampers w i l l  permit  
the r e g u l a t i o n  of a i r  f low accord ing  t o  s e a s o n a l  c o n d i t i o n s  as  w e l l  a s  personnel  occupancy of t h e  bu i ld ing .  

7 .  Modi f i ca t ions  t o  the  C e n t r a l  Power P l a n t ,  Bui lding 24 ................................ 345,000 

This  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  of b o i l e r  reed waier  preheacers  t o  f i v e  b o i i e r s  and the  
i n s t a l l a t i o n  of s i x  blow down h e a t  exchangers .  
z a t i o n  of energy conta ined  i n  the  b o i l e r  exhaus t  and blow down water  t o  p rehea t  b o i l e r  feed  wa te r ,  thus  
i n c r e a s i n g  the  b o i l e r  e f f i c i e n c y .  

The p r e h e a t e r s  and h e a t  exchangers  w i l l  permi t  t h e  u t i l i -  
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2. 3 e r  Fropuision Laboratory ................................................................ 1,990,000 

460: 000 1 1 r - l :  C? 
1. L I U U L L I L ~ L L V ~ - I  f V i -  5 C e i i i ~ ~ ~ l  C u u i i i i #  T u w e r  System.. .................................... 

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

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

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

3. Modifications of Electrical Feeders .................................................. 250,000 

This project provides for the modification of the existing overhead 17 kV distribution system, 
serving the eastern portion of the Laboratory with a new underground dual radial distribution system. 
The work consists of installing connecting services from Transformer Banks 11 and 63 to the Structural 
Test Laboratory, Building 18, and the Compressor Building, Building 58. Also included is the installation 
of a new substation in Building 111 and new switchgear, ductbanks, and conductors at Substations D and E. 
The existing overhead distribution system was installed approximately 30 years ago and has been modified, 
relocated and extended as JPL expanded. The overhead line has been a source of continuing interruption 
due to wind and/or lightning damage. 

h. Modifications for Energy Conservation ................................................ 270,000 

1-l.: L ~ ~ L s  project proposes to modLiy tile i iedLing ,  veniiiacing and air conditioning ( W i a C j  systems in 
Buildings 125, 144, 168, 169, 202, 238, 251, and 264 for energy conservation purposes. I n  addition to 
modifying these systems, economizer systems will be installed. Demand oriented control systems will be 
provided for double duct or multizone air handljng units in Buildings 125, 168, 169, 238, 251, and 264 
where they are beneficial. T i m e  c l o c k s  w i l l  a l s n  h p  i ~sec !   til t h e  ~ c i l i t y  ~ = f i t r ~ ?   f st^^ tii- 
stalled and operating. 
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450,000 5. Modifications for Utility Control System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
This project provides modifications to existing utility systems for remotely controlling, measuring 

values, and determining the status of temperatures, pressures, humidities and electrical energy consumption 
. v*i;ous - . - 1 - - - 1 - - 1  T L -  - - - - -  1. : - - 1  I-.. * L -  2 - - - - 1 1 - * : - -  -r - . 1 * : - 1 - . -  - -  :--^I c !- . .: la:--  , , -c, , l  

panels and system control and monitoring points for approxinately 100 buildings. This project is required 
to provide the necessary interface for remotely controlling each respective heating, ventilating and air 
conditioning system. Presently, roving patrols are utilized to monitor and repair the individual building 
systems on the Laboratory. ‘lhe modified control system will provide immediate notification of equipment 
malfunctions, thereby minimizing unscheduled shutdowns and preventing potential damage to equipment re- 
~ U L L  L L I ~  ~ l u s r  e i i v i i  u i i i i ~ r i i t d l  L U I I ~ L  u l .  

L I I  L L L C C L L ~ L L L L ~ L  LUUULD. ~ i i c  W U L K  L L L L L U U C D  L L L C  L I L O L ~ L L ~ L L U L L  U L  L L L U L L L ~ L C A  C ~ U L ~ L L L L L L L ,  V U L L U L L L ~  L Y I I L L V L  

. .  

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

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

E. Johnson Space Center . . . . . . . . . . . .  1,605,000 ......................................................... 
1. Modification to Fire Protection Systems in Various Buildings ......................... 130,000 

This project provides for the installation of automatic sprinkler protection in five storage areas 
at Johnson Space Center to comply with fire safety codes. NASA policy and various fire protection codes 
require fire suppression systems for areas used to store flammable and other hazardous materials. Buildings 
380, (Eazardous Micerial Storage Facility), 381, (Gas Cylinder Sccrage FaciliLyj, and 3 8 2 ,  (Drum SEorage 
Facility), are used for this purpose. Room 106 in Building 420 (Support Shop and Warehouse) is used to 
store computer tapes in plastic canisters on open metal racks. They are highly combustible materials that 
would produce an intense fire if ignited. Building 421 (Mission Support Warehouse) is a warehouse which 
h a s  a sprinkler system; however, protection is not provided under the mezzanine where combustible materials 
3re ‘Yhis ---:--- --:11 +L..,. --,..-:,I,. _ ^ ^ ^  “ - “ - . 7  c:-,. --,.-,-+:,.- p L V J F L - L  W L L L  c L L u D  p L u V L U C  I l c L c : D D a L Y  L L L c  p L u L c L L L u I L  in thesc I..**:’ A:..-” h T - r i  o*.t,.--t:- 

deluge sprinkler systems will be installed in Buildings 380, 381 and 382; the existing wet pipe sprinkler 
system in Building 420 will be extended to include Room 106; and an automatic wet pipe sprinkler will be 

U U L L U L L L 6 J .  i * L W  U U L u L L L a L L L  

- ~. 

installed under the mezzanine in Building 4 2 1 .  
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..................................... 155 , 000 2 .  R e h a b i l i t a t i o n  of E l e c t r i c a l  D i s t r i b u t i o n  System 

This  p r o j e c t  c o n s i s t s  o f  r e p l a c i n g  d e t e r i o r a t e d  e l e c t r i c a l  c a b l e s  a t  Johnson Space Center .  
p rovides  f o r  r e p l a c i n g  d e t e r i o r a t e d  15-kV primary e l e c t r i c a l  underground f eede r  cab le  i n  t h r e e  l o c a t i o n s :  

c a b l e  1-9 from t h e  s u b s t a t i o n  t o  t h e  t u n n e l ,  and (3)  feeder  c a b l e  1-12 from t h e  s u b s t a t i o n  t o  Bui ld ings  
32 and 36. T h e  e x i s t i n g  underground e l e c t r i c a l  cab le  has  been i n  cont inuous s e r v i c e  f o r  t h e  p a s t  11 
y e a r s .  The i n s u l a t i o n  has  d e t e r i o r a t e d  dur ing  t h i s  t i m e ,  and s e v e r a l  f a i l u r e s  have occurred .  These 
f a u l t s  have been c o r r e c t e d  a s  t hey  occurred  wi th  a l a r g e  amount of  unscheduled maintenance, bu t  t h e  r e -  
p a i r s  have n o t  been s u f f i c i e n t  t o  p reven t  ex tens ive  f u t u r e  f a i l u r e s .  Replacing t h e  c a b l e  w i t h  c a b l e  t h a t  

r I I L p L " V C : U  L L L ~ U L Q C L W I I  W L L L  e i i su re  an z d e q u ~ t r ,  ~ r l i d b i e  S U U L C ~  u i  puwrr  L U  Liirse idciliLies, i r  w i i i  
a l s o  reduce  the  l i k e l i h o o d  of  s e r i o u s  program impacts r e s u l t i n g  from primary power l o s s e s .  This  p r o j e c t  
r e p r e s e n t s  t h e  amount of c a b l e  replacement  which can be implemented t h i s  yea r .  

I t  

(1) fccdcr c.blc 1 6 F,,, ch, .-..I.,.+-+:-.. e, +L- c ..--- 1 - - A  C--- - - - L - l -  1 1  L -  L L u L L L  L I I L  z . u w a L u L L u L I  L u  L L t c  L u L u L c L  a L i u  L L u u t  1 u a u i i w L c  c w  CuLIdl-ilg L?, ( 2 )  fer de^ 

L - -  J _ _ _ ^ _  *?.A J-.. 1 - e l  -- - - J l l  

3. Mod i f i ca t ions  of Mission S imula t ion /Tra in ing  F a c i l i t y ,  Bui ld ing  !I.................... 300 , 000 

This  p r o j e c t  p rovides  f o r  v a r i o u s  mod i f i ca t ions  t o  Bui ld ing  5 t o  accommodate t h e  i n s t a l l a t i o n  of 

Work inc ludes  modifying p a r t i t i o n s  
t h e  Space lab  Support  Module S imula tor  (SSMS) and i t s  a s s o c i a t e d  computer complex and l a b o r a t o r y  equipment. 
Mod i f i ca t ions  w i l l  a l s o  p rov ide  o f f i c e  space  and a maintenance a r e a .  
and computer f l o o r  pane l s ;  i n s t a l l i n g  a f i r e  suppress ion  system; and modifying t h e  l i g h t s ,  e l ec t r i ca l  
power and a i r  cond i t ion ing .  
pe r sonne l  t r a i n i n g  f o r  Space lab  payloads.  
p rocedures  depends on t h e  proper  i n s t a l l a t i o n  of t h i s  s imula to r .  

The SSMS i s  a major s imula to r  t h a t  w i l l  suppor t  crew and f l i g h t  c o n t r o l  
Development of r e l i a b l e  o p e r a t i o n a l  and f l i g h t  technique  

..................................... 210,000 4. R e h a b i l i t a t i o n  of A i r c r a f t  Aprons, E l l i n g t o n  AFB 

Th i s  p r o j e c t  cont inues  r e h a b i l i t a t i o n  of a i r c r a f t  aprons a t  E l l i n g t o n  AFB. I t  provides  f o r  re- 
p l a c i n g  approximately 1,500 s q u a r e  ya rds  (1 ,254 sq m) of conc re t e  pavement and base mater ia l  i n  t h e  
e x i s t i n g  a i r c r a f t  mooring apron e a s t  of Hangar 276, and i n s t a l l i n g  42,500 square  f e e t  (3 ,948 sq m) of 
a s p h a l t i c  conc re t e  s u r f a c e  ove r l ay  on t h e  access  apron between Hangars 135 and 276, 
were cons t ruc t ed  i n  1942, have c racked  and s e t t l e d  i n  many p l a c e s  because of t h e  f a i l u r e  of t h e  base 
m a t e r i a l .  Moving a i r c r a f t  a c r o s s  t h e  c racks  and sunken a r e a s  r e s u l t s  i n  excess ive  s t r a i n  on t h e  a i r c r a f t  
and cztises increased  mainterlance t h a t  would n o t  be r e q u i r e d  i f  t he  aprons were r e p a i r e d .  
base  m a t e r i a l  and pavement i n  t h e  d e t e r i o r a t e d  a r e a s ,  s e a l i n g  t h e  j o i n t s ,  and apply ing  an a s p h a l t i c  
conc re t e  over lay  w i l l  ensure  s a f e r  and more economical ope ra t ions .  

These aprons ,  which 

Replacing the  

........................................... 5. R e h a b i l i t a t i o n  of Var ious  F a c i l i t i e s ,  WSTF 110,000 

This  p r o j e c t  p rovides  f o r  r e h a b i l i t a t i o n  of a water  w e l l  c o n t r o l  c a b l e ,  a p r o p e l l a n t  n e u t r a l i z a t i o n  
pond, and rhe access  road a t  t h e  wn i t e  Sands l e s t  P a c l i l t y .  l h e  water  w e l l  c o n t r o l  cab le  t h a t  runs  from 
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t he  water c o n t r o l  console  i n  Bui ld ing  112 t o  boos t e r  s t a t i o n  no.  2 ,  and LLuiu CFierC z?P'""ir4Ze?y f i , ~  ;ni:cS 

(8 .0  km) t o  water  w e l l  "J", w i l l  be r ep laced .  The e x i s t i n g  cab le ,  which has been i n  s e r v i c e  f o r  11 y e a r s ,  
is u i l r s l ~ a b ~ c  5 c c z ~ ~ c  n f  r e n ~ ~ t o d  r - - - - -  r j r c i i i  t tal l u re s  broug'nr: a b o u ~  b y  i u s u l a t l o i i  fai;?ts and structur.1 b7e.k- 
n e s s e s .  The second p a r t  of t h i s  p r o j e c t  i nvo lves  r e l i n i n g  p r o p e l l a n t  n e u t r a l i z a t i o n  pond 3 5 1 A  wi th  1,780 
squa re  ya rds  ( 1 , 4 8 8  sq m) of  r e i n f o r c e d  c o n c r e t e  t o  a depth  of 4 inches  (10.2 cm), Approximately 1,500 
f e e t  (457  m) of p r o p e l l a n t - i n e r t  c o n s t r u c t i o n  j o i n t s  are  a l s o  r equ i r ed .  The e x i s t i n g  l i n i n g  i n  t h e  pond 
i s  s p a l l e d  and cracked  s o  badly t h a t  p r o p e l l a n t s  can  seep  i n t o  the  surrounding s o i l .  R e l i n i n g  t h e  pond 
i s  n e c e s s a r y  f o r  environmental  p r o t e c t i o n .  The t h i r d  p a r t  of t h i s  p r o j e c t  i s  t o  apply  a double  s u r f a c e  
~ r e d i i i e i l t  t o  approxinstcly 71,GQQ s q u r r e  y a r d s  ( 1 7 , 5 6 0  s q  m) of t h e  s i t e  access  road from U.S. 7 0  t o  t h e  
"100" P r o j e c t  Cont ro l  Area. The a c c e s s  road w a s  cons t ruc t ed  of 2- inch (5.1 cm) a s p h a l t i c  conc re t e  dur ing  
1964 and 1965;  i t  was l a s t  sea l ed  i n  e a r l y  1971.  Normal use  of t h e  road has  degraded t h e  s u r f a c e ,  w i th  
po t  h o l e s  and s p a l l i n g  a t  t he  shou lde r s .  A new seal  c o a t  i s  r equ i r ed  on t h e  road  because of t h i s  
d e t e r i o r a t i o n  and t h e  development of  many s u r f a c e  c racks ,  which a l low water  t o  p e n e t r a t e  and weaken the  
road  bed. Res to r ing  t h e  s u r f a c e  w i l l  i n c r e a s e  t h e  l i f e  of t h e  pavement and p rec lude  e x t e n s i v e  base  
cour se  r e p a i r s  i n  t h e  f u t u r e .  

.......................... 465,000 6. Modi f i ca t ions  t o  Ch i l l ed  Water Systems i n  Var ious  Buildings 

This  p r o j e c t  p rovides  f o r  v a r i o u s  m o d i f i c a t i o n s  t o  c h i l l e d  water systems i n  and between s e v e r a l  
b u i l d i n g s  a t  Johnson Space Center .  The work inc ludes :  (1) modifying c h i l l e d  water  pumps, d i s t r i b u t i o n  
p i p i n g  and v a l v e s ;  ( 2 )  i n s t a l l i n g  approximate ly  600 f e e t  (182 .9  m) of i n s u l a t e d  c h i l l e d  water  l i n e s  and 
a s s o c i a t e d  v a l v e s  and components; (3) connec t ing  v a r i o u s  system components w i t h  t h e  remote moni tor ing  
and c o n t r o l  system i n  t h e  c e n t r a l  h e a t i n g  and coo l ing  p l a n t ;  ( 4 )  provid ing  equipment t o  supply condi t ioned  
a i r  t o  s e v e r a l  r e l o c a t e d  computer u n i t s  i n  t h e  Mission Cont ro l  Center ,  Bui ld ing  30; and (5) i n s t a l l i n g  
s e p a r a t e  s m a l l  c h i l l e d  water  pumps, water  p i p i n g ,  v a l v e s ,  i n s u l a t i o n  c o n t r o l s  and a u x i l i a r y  equipment i n  
s i x  b u i l d i n g s .  Th i s  p r o j e c t  w i l l  a ch ieve  more e f f i c i e n t  energy usage a t  JSC by us ing  a l l  of t he  coo l ing  
c a p a c i t y  a v a i l a b l e  i n  t h e  c h i l l e d  water  b e f o r e  r e t u r n i n g  i t  t o  the  c e n t r a l  c h i l l e r s ;  by connec t ing  c h i l l e r s  
of va ry ing  c a p a c i t i e s  t o  provide  t h e  f l e x i b i l i t y  t o  match c h i l l e r  capac i ty  and c h i l l e d  water demand more 
c l o s e l y ;  by improving t h e  monitor ing and c o n t r o l  of t h e  c h i l l e r s  and d i s t r i b u t i o n  system; by us ing  
unblended c h i l l e d  water  more e f f i c i e n t l y  through t h e  i n s t a l l a t i o n  of new computer -cont ro l led  a i r  cond i t ion ing  
ec;uipment i n  Blii lding 33: I;-; i n s t a l l i - 2  a d d i t t o n a l  c h i l l e d  water  pumps i n  key b u i l d i n g s  SO t h a t  t he  l a r g e  
c e n t r a l  pumps can b e  curned ocf duri i ig  low iise p e r i o d s ;  and by achiev ing  g r e a t e r  e f f i c i e n c y  i n  t h e  
c o n f i g u r a t i o n  of t he  c h i l l e d  water  system. These mod i f i ca t ions  w i l l  be o f f s e t  by the  t o t a l  energv 
and manpower sav ings  r e a l i z e d .  

235,000 7 .  Mod i f i ca t ions  t o  Clean Rooms, Various Bui ld ings  ...................................... 
-, i n i s  p r o j e c r  w i i i  ~ r d u c e  the &sip,  air f?cz ir: clezr? rocms in e i g h t  b u i l d i n g s  a t  Johnson Space 

Center  by about  25 percen t  when t h e  c l e a n  rooms a r e  unoccupied (approximately 70 pe rcen t  of t h e  t ime) .  
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This  r educ t ion  w i l l  be accomplished by a d j u s t i n g  i n l e t  vanes and fan speed ,  p a r t i a l l y  s h u t t i n g  down the  r i l t e r  
module f a n s ,  modifying c o n t r o l  sys tems,  and adding t imers  and dampers t o  main ta in  proper  system p r e s s u r i z a t i o n .  
:,sdixing =h,c dcs ig r ,  f:~:: d ~ r h g  times T.T~P_R t h e  c l e a n  r o o m s  are iinorcripied w l i i  r educe  fan  power. and rhe 
c o o l i n g  and r e h e a t  energy r e q u i r e d  t o  main ta in  the  r equ i r ed  l e v e l  of a i r  cond i t ion ing .  No s a c r i f i c e  i n  c l e a n -  
l i n e s s  w i l l  r e s u l t .  Approximately 90 b i l l i o n  BTU's of energy can be saved.  The mod i f i ca t ions  proposed by 
t h i s  p r o j e c t  w i l l  ach ieve  energy  sav ings  which w i l l  o f f s e t  t he  c o s t  of t h e  p r o j e c t .  

F .  Kennedy Space Center ..................................................................... 1,185,000 

i. R e h a b i l i t a t i o n  of A i r  Condi t ion ing  Systems i n  Various Bui ld ings ,  KSC and CCAFS.. ..... 400,000 

This  p r o j e c t  p rovides  f o r  r e h a b i l i t a t i n g  o r  r e p l a c i n g  a i r  c o n d i t i o n i n g  system components i n  two 
b u i l d i n g s  a t  Kennedy Space Center  (KSC) and four  b u i l d i n g s  a t  Cape Canaveral  A i r  Force S t a t i o n  (CCAFS). 
The NASA bu i ld ings  involved  a re  as  fo l lows :  

Building Funct ion Locat ion 

M6-138 
M6-486 
1726 
55005 
67900 
21900H 

Communication D i s t r i b u t i o n  Switching Center  
Base Support  Bui ld ing  
Hangar S 
Labora tory  and Engineer ing Bui ld ing  
Spin T e s t  Bui ld ing  
Opera t iona l  Support  Bui lding 

KS C 
KS C 

CCAFS 
CCAFS 
CCAFS 
CCAFS 

Work inc ludes  r e p l a c i n g  a i r - c o o l e d  condensers  and condensing u n i t s ,  pumps, a i r - h a n d l i n g  u n i t s  and 
c h i l l e r s ;  and modifying a s s o c i a t e d  s u p p o r t s ,  p i p i n g ,  i n s u l a t i o n  and e l e c t r i c a l  connec t ions .  The f a c i l i t i e s  
a t  CCAFS a r e  c u r r e n t l y  used t o  p rocess  payloads f o r  expendable v e h i c l e  launches ;  when t h e  s h u t t l e  begins  
r e g u l a r  s e r v i c e ,  they w i l l  be used f o r  o f f - l i n e  s h u t t l e  payload p rocess ing .  F a c i l i t i e s  a t  KSC suppor t  day- 
to-day ope ra t ions  f o r  a l l  programs;  one of t h e  b u i l d i n g s  where a i r  c o n d i t i o n i n g  system modi f i ca t ions  a r e  
proposed,  the  Communications D i s t r i b u t i o n  Switching Center ,  Bui lding M6-138, i s  the  main communications 
f a c i l i t y  f o r  t he  e n t i r e  Center .  Accrued. m i c t e m n c e ,  year-round o p e r a t i o n  and t h e  h i g h  s a l t  conten t  of t he  
a i r  have r e s u l t e d  i n  t h e  d e c e r i o r a t i o n  of t h e  a i r  cu i id i t ion ing  systems i n  t h e s e  f a c i l i t i e s ,  which a r e  
an average  of  15 yea r s  o l d .  R e h a b i l i t a t i n g  t h e  systems w i l l  dec rease  the  amount of e l e c t r i c a l  energy 
r equ i r ed  t o  o p e r a t e  them and i n c r e a s e  compressor l i f e  and e t t i c i e n c y .  

2 .  R e h a h i l i t a t i o n  o f  Roofs on Var ious  Bui ld ings ,  KSC and CCAFS .......................... 260,000 



Rriilding 

M6-688 
316-695 
M7-351 
60505 
1726 
3-4YbJ5 

Funct ion  
~~ 

Locat ion 

Auto Maintenance F a c i l i t y  KS C 
F i r e  S t a t i o n  KS C 
Auditorium and Tra in ing  F a c i l i t y  KS C 
S torage  Bu i ld ing  L CCAFS 
Hangar S CCAFS 

O n h l 7 C  Dispensary b b n L  .J 

Area Inv  lved ,  
F t  2 9  (M ) 

12,700 (1,180)  
10,000 (930) 

9 ,700 (900) 
5,500 (510) 

10,800 (1,000) 
17,F.nI! ( l , 6 4 Q )  

‘The p r o j e c t  i nc ludes :  (1)  removing l o o s e  g rave l  and p repa r ing  i t  f o r  r e u s e ;  (2)  examining damaged 
f e l t s ,  ba re  o r  s o f t  s p o t s ,  and b l i s t e r s ,  and removing o r  r e p l a c i n g  them a s  needed; (3)  pa t ch ing ,  r e p a i r i n g  
o r  r e p l a c i n g  i n s u l a t i o n  board,  f l a s h i n g s ,  g r a v e l  s t o p s  and g u t t e r s  a s  needed; ( 4 )  apply ing  a cont inuous 
waterproof  membrane; and (5 )  r e p l a c i n g  t h e  g rave l .  These b u i l d i n g s  a r e  a l l  scheduled t o  be used f o r  
cont inued suppor t  of p r e s e n t  and f u t u r e  KSC programs. No major roof  r e h a b i l i t a t i o n  has  been undertaken 
i n  the  p a s t  10  y e a r s .  The e x i s t i n g  r o o f s  have d e t e r i o r a t e d  t o  t h e  e x t e n t  t h a t  r e h a b i l i t a t i o n  i s  necessa ry  
t o  p r o t e c t  equipment and m a t e r i a l  from leakage  and p o s s i b l e  water  damage. Spot  r e p a i r s  have proved c o s t l y  
and unsuccessfu l .  R e h a b i l i t a t i n g  t h e  r o o f s  should ex tend  the  s e r v i c e  l i f e  approximately 10 y e a r s .  

3. R e h a b i l i t a t i o n  o f  F i r e  Water System, Launch Complex 36 ............................... 190,000 

This  p r o j e c t  p rov ides  f o r  t h e  c l ean ing  and r e l i n i n g  wi th  cement approximately 3,600 fee t  (1,097.3 m) 
of 20-inch-diameter  (50 .8  cm) process  water p i p e  from t h e  a u x i l i a r y  va lve  p i t  t o  launch pads 36A and 36B 
a t  Cape Canaveral  A i r  Force S t a t i o n .  The water  system, which i s  15 y e a r s  o l d  and i s  expected t o  remain i n  
use  through 1981, s u p p l i e s  f i r e  water  t o  the  launch pads f o r  emergency use  and dur ing  At las ICentaur  
launches .  During the  p a s t  2 yea r s ,  s e v e r a l  system f a i l u r e s  have occurred  a s  t h e  r e s u l t  of c o r r o s i v e  and 
e r o s i v e  a c t i o n  of t h e  wa te r  i n s i d e  and o u t s i d e  t h e  p i p e .  The p r o j e c t  involves  c l ean ing  t h e  i n t e r i o r  t o  
remove loose  s c a l e ,  chemical d e p o s i t s ,  and accumulated d i r t  and d e b r i s ;  completely i n s p e c t i n g  t h e  i n t e r i o r  
of t h e  p ipe  and spot -checking  the  e x t e r i o r  t o  determine weak a r e a s  and whether a ca thod ic  p r o t e c t i o n  
system i s  necessa ry ;  and provid ing  t h e  i n t e r i o r  w i th  a new cement mortar  l i n i n g .  R e h a b i l i t a t i n g  t h e  p ipe  
will enhance iaunch safet-y by enhancing r e i i a b i i i  t y  i n  suppor t  of launch activities. 

4 .  R e h a b i l i t a t i o n  of  Water S y s t e m s  i n  Opera t ions  and Checkout Bui lding M7-355 ........... 110,000 

I n s u l a t i o n  on e x i s t i n g  h igh  tempera ture  ho t  water,  secondary ho t  water  and c h i l l e d  water  l i n e s  i n  
iiie O p r r d t i o i ~ s  and Checkout (O&C) Bui ld ing  M7-355, have d e t e r i o r a t e d  t o  the  p o i n t  where i t s  thermal  
e f f i c i e n c y  has  been impai red ,  and c o r r o s i o n  of t he  l i n e s  and energy consumption inc reased .  The i n s u l a t i n g  
c h a r a c t e r i s t i c s  have changed because t h e  combined weight  of tne p ipe  and c’ne w a i e r  11~1s ioiitpressed and 
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deformed the  i n s u l a t i o n .  A d d i t i o n a l l y ,  water  from p ipe  f i t t i n g s  and v a l v e s  has  leaked  o n t o  t h e  l i n e s  and 
c c r r c d e d  t h e m  A I  I n t  t h e s e  prohlernq c o n t r i b u t e  t o  inefficient energy usage.  Work L V  be per iur i i ied  i i i -  

c l u d e s  removing t h e  e x i s t i n g  i n s u l a t i o n ,  c l e a n i n g  the  p ipe  s u r f a c e ,  r e p a i r i n g  l e a k s  a s  necessa ry ,  and 
r e i n s u l a t i n g  t h e  l i n e s .  

R e h a b i l i t a t i n g  the  i n s u l a t i o n  w i l l  dec rease  energy consumption and o p e r a t i o n s  and maintenance c o s t s ,  
and i n c r e a s e  t h e  l i f e  o f  t h e  p ipe .  I f  r e p l a c i n g  the  i n s u l a t i o n  i s  de layed ,  cont inued  c o r r o s i o n  w i l l  neces-  
s i t ~ t e  r e p l a c i n -  0 the lines and fittings I n t e r >  a t  a h i g h e r   COS^. Since  t h i s  b u i l d i n g  w i l l  be a c t i v e l y  i n -  
vo lved  wi th  t h e  process ing  of s h u t t l e  pay loads ,  t h e  p r o j e c t  should be under taken  now t o  avoid an adverse 
impact  du r ing  the  o p e r a t i o n a l  a c t i v i t i e s .  

5. R e h a b i l i t a t i o n  of High Temperature  Hot Water System, KSC I n d u s t r i a l  Area ............. 225 , 000 

This  p r o j e c t  p rovides  f o r  r e p l a c i n g  1 ,480  f e e t  ( 4 5 1  m) of underground h igh  tempera ture  ho t  water  
l i n e s  ranging  from 1 t o  6 inches  (2 .5  c m  t o  15.2 cm) i n  diameter  l o c a t e d  i n  t h e  main d i s t r i b u t i o n  system 
and secondary feeder  l i n e s  t o  t h r e e  b u i l d i n g s  loca t ed  i n  t h e  i n d u s t r i a l  a r e a .  The i n s u l a t i o n  on the  
e x i s t i n g  l i n e s  has  d e t e r i o r a t e d  t o  t h e  p o i n t  where i t s  thermal  e f f i c i e n c y  has  been impai red ,  and 
c o r r o s i o n  of t he  l i n e s  and energy consumption inc reased .  It i s  necessa ry  t o  r e p a i r  t h e s e  l i n e s  a t  t h i s  
t i m e  t o  prevent  f u r t h e r  d e t e r i o r a t i o n  and c o r r o s i o n  which w i l l  cause  f a i l u r e  of systems and s e r i o u s  i n -  
t e r r u p t i o n s  t o  c r i t i c a l  o p e r a t i o n s  i n  t h e  i n d u s t r i a l  area. 

G .  Langley Research Center .................................................................. 1,795,000 

....................... 485,000 1. Modif ica t ion  t o  t h e  0.3-Meter Transonic  Tunnel,  Bui lding 1 2 4 2  

This  p r o j e c t  w i l l  p rovide  f o r  t h e  mod i f i ca t ion  t o  the  0.3-Meter (13 .1  inches )  Transonic  Tunnel,  
Bui ld ing  1242. This  work w i l l  i n c l u d e  t h e  i n s t a l l a t i o n  of a new 13-inch (33  c m )  square  two-dimensional 
t e s t  s e c t i o n  c o n s i s t i n g  of  a computer d r i v e n  s e l f  s t r eaml in ing  w a l l  system. The computer w i l l  use  s t a t i c  
w a l l  s u r f a c e  p re s su re  measurements o b t a i n e d  from p res su re  s e n s o r s ,  w a l l  p o s i t i o n  measurements from d i s -  
placement t r ansduce r s ,  and a unique " p r e s s u r e  Inatching" scheme t o  de te rmine  "free a i r  s t r eaml ines"  
shapes .  T h e  t es t  s e c t i o n  f l o o r  and c e i l i n g  w i l l  be  d r iven  t o  these  shapes by m e  of a ccmputer c e n t r o l l e d  
j ack  system. A " f r e e  a i r  s t r eaml ine"  i s  t h e  p a t h  a p a r t i c l e  of a i r  would t a k e  around an a i r f o i l  i n  t he  
absence of tunnel  w a l l s .  T h e  computer w i l l  b e  a gene ra l  purpose minicomputer s u i t a b l e  f o r  process  concro l  
This  p r o j e c t  i s  an i n t e g r a l  s t e p  towards f u l f i l l i n g  the  o b j e c t i v e  of deve loping  systems and methods t h a t  
minimize o r  e l i m i n a t e  tunnel  w a l l  i n t e r f e r e n c e .  The new two-dimensional t e s t  s e c t i o n  w i l l  a l low t e s t i n g  
of models approximately twice  a s  l a r g e  as those  f o r  t h e  p re sen t  f a c i l i t y  and thereby  doubl ing the  p re sen t  

impor tan t  t o o l  f o r  t h e  A i r f o i l  Research Program. 
ReYTLo:ds -ilciiiiber capal;L?i:y as as .L""; ,LL, ,  ,I;-- IIFI-,,- L L L L  U L L  ~ : w l l  ~ " I 1 U L C L V . l " .  ,.,,-A< t i  ,-,no This p r n j e c t  .;..ill p r n v i d e  an 
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2 .  R e h a b i l i t a t i o n  of 2.3kV E l e c t r i c a l  Power D i s t r i b u t i o n  System ...................... . . . _ _ _  - 310, nnn 

This  p r o j e c t  p rov ides  f o r  t he  r e h a b i l i t a t i o n  of c e r t a i n  e lements  of t h e  C e n t e r ' s  e l e c t r i c a l  power 
d i s t r i b u t i o n  system a t  t h e  2 ,300-vo l t  l e v e l  t o  n ine  r e s e a r c h  f a c i l i t i e s .  This  work w i l l  i nc lude  t h e  r e p l a c e -  
ment of approximately 1,000 f e e t  (305 m) of a e r i a l  l i n e  wi th  d i r e c t  bur ied  cab le .  In a d d i t i o n ,  approximately 
3,500 f e e t  (1 ,070 m) of pr imary f eede r  c a b l e s  w i l l  b e  i n s t a l l e d  i n  the  e x i s t i n g  underground duct  system n e t -  
work. A l l  c a b l e  w i l l  be l e a d  shea th  j acke ted  wi th  an o v e r a l l  neoprene p r o t e c t i v e  cover t o  c o u n t e r a c t  
r i e c i r o i y ~ i c  cv r ros ion .  Three o b s o i e t e  s t a t i o n  s e r v i c e s  w i l l  b e  r ep laced  wi th  u n i t i z e d  meta l -c lad  sub-  
s t a t i o n s  t o  be p rope r ly  coord ina ted  w i t h  the  increased  a v a i l a b l e  primary bus s h o r t - c i r c u i t  system v a l u e s  t o  
permi t  s a f e  i n t e r r u p t i o n  of  f a u l t s .  The e l e c t r i c a l  d i s t r i b u t i o n  system a t  t h e  Center  provides  u t i l i z a t i o n  
s e r v i c e s  a t  208/120 v o l t s  f o r  l i g h t i n g  and small power loads  and a t  480 v o l t s  f o r  medium power loads  a t  t he  
v a r i o u s  f a c i l i t i e s .  These s e r v i c e s  are  ob ta ined  by f eede r  c a b l e s  from primary s u b s t a t i o n s  d e l i v e r i n g  
power a t  2,300 v o l t s  t o  t h e  f a c i l i t y  l o c a t e d  b u i l d i n g  s u b s t a t i o n s  where i t  i s  f u r t h e r  s tepped down t o  the  
above u t i l i z a t i o n  v o l t a g e s .  Many of t h e s e  s e r v i c e s  have been i n  u s e  f o r  more than t h i r t y  yea r s .  The 
p r e s e n t  equipment i s  o b s o l e t e  and maintenance and r e p a i r s  are d i f f i c u l t  a s  replacement  p a r t s  a r e  no longer  
a v a i l a b l e  from t h e  o r i g i n a l  manufac turers .  The d e t e r i o r a t i o n  i s  such t h a t  r e h a b i l i t a t i o n  i s  now necessa ry  
t o  r e s t o r e  the  equipment t o  a s a f e  l e v e l  of ope ra t ion .  

3 .  Modi f ica t ions  t o  A i r c r a f t  Noise Reduction Labora tory ,  Bui ld ing  1208 .................. 340 , 000 

This  p r o j e c t  p rov ides  f o r  mod i f i ca t ions  t o  expand the  r e s e a r c h  c a p a b i l i t y  and improve t h e  o p e r a t i o n a l  
e f f i c i e n c y  of t h e  A i r c r a f t  Noise Reduct ion Labora tory ,  Bui ld ing  1208. This  work w i l l  inc lude :  (1) i n s t a l -  
l a t i o n  of approximately 3,500 sq f t  (325 sq m) of a c o u s t i c a l  pane l ing  t o  t h e  c e i l i n g  and walls of t h e  Ex- 
t e r i o r  E f f e c t s  Room and a d j a c e n t  a r e a s ,  (2)  mod i f i ca t ions  t o  t h e  Phys ics  Area t o  provide  an a c o u s t i c  wedge 
l i n e d  room approximately 14 f t  by 1 0  f t  by 10 f t  (4.26 m x 3.05 m x 3.05 m), and (3)  i n s t a l l a t i o n  of remote 
moni tor ing  and c o n t r o l  systems t o  ana lyze  the  o p e r a t i n g  cond i t ions  of t he  Research A i r  Supply Systems. The 
a c o u s t i c  pane l ing  i s  r e q u i r e d  t o  reduce t h e  r e v e r b e r a t i o n  t i m e  and s t and ing  waves w i t h i n  the  t e s t  room f o r  
t h e  low n o i s e  f r equenc ie s  a s s o c i a t e d  w i t h  some of t he  advanced a i r c r a f t  and h e l i c o p t e r  conf igu ra t ions .  
A d d i t i o n a l l y ,  i t  w i l l  minimize the  i n t e r f e r e n c e  from unwanted o u t s i d e  n o i s e s  du r ing  demonst ra t ions ,  sub-  
j e c t i v e  t e s i i n g ,  2nd assessments  of  sub- and supersonic  a i r c r a f t  n o i s e s .  Ti le  wedged i i i i e d  ruoiil i s  needed 
t o  provide  a free f i e l d  environment f o r  such human f a c t o r s  r e s e a r c h  a s  speech i n t e r f e r e n c e  and t h e  annoyance 
a s p e c t s  of impulsive n o i s e  sources  ( h e l i c o p t e r  b lade  slap). This  room i s  a l s o  r equ i r ed  fo r  t he  p r e c i s i o n  
c a l i b r a t i o n  of a c o u s t i c a l  i n s t r u m e n t a t i o n  f o r  which no such f a c i l i t y  p r e s e n t l v  e x i s t s  a t  LaRC. The r e s e a r c h  
a i r  supply monitor ing and c o n t r o l  system i s  needed t o  improve t h e  e f f i c i e n c y  of  ope ra t ion  of t he  system and 

f a c i l i t y  ope ra t ing  manpower by an equ iva len t  of 1.5 manyears annua l ly .  
will provide  f o r  r a p i d  G - : 1 . , - -  L a A l u L c  ~ I I ~ L ~ > L > .  - - - 1 - - - z -  w i l e i n  ope i -a i io i ia i ,  t h i s  system i s  expected t o  reduce t h e  need of 
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4 .  R e h a b i l i t a t i o n  of Low Turbulence P r e s s u r e  Tunnel,  Bui lding 582-A ..................... 410,000 

This  p r o j e c t  p rovides  f o r  t he  r e h a b i l i t a t i o n  of t h e  Low Turbulence P r e s s u r e  Tunnel,  Bui ld ing  582-A. 
This  w i l l  i nc lude  t h e  r e h a b i l i t a t i o n  by replacement  of t he  e x i s t i n g  d e t e r i o r a t e d  20 by 20-foot  ( 6 . 1  by 6 . 1  m) 
t unne l  hea t  exchanger and the  a s s o c i a t e d  p i p i n g ,  c o n t r o l s  and a n t i t u r b u l e n c e  sc reens .  The tunne l  h e a t  ex- 
changer c o n s i s t s  of  11 f inned  tube  e lements  22 inches  ( . 5 6  m) wide and 20 f e e t  ( 6 . 1  m) h igh.  This  work a l s o  
i n c l u d e s  the  i n s t a l l a t i o n  of a sma l l  package steam h e a t  exchanger which w i l l  be connected t o  the  tunnel  h e a t  
LAbLAUL.bLL * L L L L L  L V  "" lcLc a L a l l L  Lclllpc:L aLurt  sild R e y i i ~ l d s  i i u t t L L r L  ~ U L  i i ig p e ~  ivdis v i  e r v d y n a m i c  cesc ing  
under  a given s e t  of  o p e r a t i n g  paramelers .  I n  a d d i t i o n ,  a t u r n i n g  motor w i l l  be i n s t a l l e d  t o  r o t a t e  t he  
main d r i v e  fan t o  c i r c u l a t e  warm, low v e l o c i t y  a i r  t o  warm t h e  tunnel  s h e l l  meta l .  The r e c e n t l y  completed 
f a c i l i t y  r e c e r t i f i c a t i o n  program has  l i m i t e d  t h e  t u n n e l ' s  c o l d  weather  o p e r a t i o n s  t o  maximum cond i t ions  
only  when the  tunnel  s h e l l  meta l  t empera ture  i s  60°F (15OC) o r  h i g h e r .  To main ta in  most f avorab le  ope ra t ing  
c o n d i t i o n s  i n  co ld  weather  t he  package h e a t  exchanger w i l l  supply ho t  water t o  the  tunnel  h e a t  exchanger.  
Energy sav ings  f o r  t he  tunne l  s h e l l  t empera ture  c o n t r o l  by t h i s  method w i l l  p rovide  a c o s t  payback f o r  
t h i s  equipment i n  about  f i v e  yea r s .  R e h a b i l i t a t i o n  of t h i s  f a c i l i t y  i s  e s s e n t i a l  t o  r e s t o r e  the  tunnel  
t o  i t s  f u l l  o p e r a t i o n a l  low tu rbu lence  c a p a c i t y  as w e l l  a s  removing co ld  weather  o p e r a t i n g  l i m i t a t i o n s  
imposed by the  r e c e r t i f i c a t i o n  program. 

n. ,phqnmnv p . r c + n -  c n  - - - . . < A -  ----e--+ e------- 

5. Modif ica t ion  of H . V . A . C .  System i n  F l i g h t  Ins t rument  Laboratory Bui ld ing  1202, and 
S t r u c t u r a l  M a t e r i a l s  Research Labora tory  Building 1293 ............................... 250,000 

This  p r o j e c t  p rovides  f o r  t h e  mod i f i ca t ion  of t he  h e a t i n g ,  v e n t i l a t i n g  and a i r  cond i t ion ing  (HVAC) 
system i n  two bu i ld ings  f o r  a more c o s t  e f f e c t i v e  energy i n s t a l l a t i o n .  These mod i f i ca t ions  w i l l  i nc lude  
c o r r e c t i n g  systems t h a t  s imul taneous ly  h e a t  and coo l  t h e  same space a t  t h e  same t i m e  (minimize r e h e a t ) ,  
r e t r o f i t  t he  ones now u s i n g  l a r g e  q u a n t i t i e s  of  o u t s i d e  makeup a i r  by e f f e c t i v e l y  b lending  o u t s i d e  a i r  
w i th  r e t u r n  a i r ,  and improving o p e r a t i o n  of  t h e  c o n t r o l s .  F a c i l i t y  1202 r e q u i r e s  s p e c i a l  t rea tment  t o  
permi t  a weekend shut-down s i n c e  i t  houses  the  V i s i t o r  Center  of 8,000 sq f t  (743 sq m) of the  t o t a l  
78,300 sq f t  (7,274 s q  m). To permi t  t h e  two e x i s t i n g  u n i t s  t o  be shu t  down dur ing  pe r iods  of non- 
u t i l i z a t i o n  a new d i r e c t  expansion a i r  handl ing  u n i t  wi th  remote condensing u n i t  w i l l  be provided.  
F a c i l i t y  1233 w i l l  a l s o  r e q u i r e  A package s i n g l e  zone u n i t  to  provide  for t h e  chemical  l a b o r a t o r i e s  of 
approximately l , 0 0 0  sq f t  ( 9 3  sq m j .  'The e x i s t i n g  HVAC systems of these  bu i ld ings  were i n s t a l l e d  a t  
minimum i n i t i a l  c o s t ,  and now o p e r a t e  i n  an i n e f f i c i e n t  energy mode. An assessment  of t he  improvements 
t o  these  systems have been made i n  o r d e r  t o  r e a l i z e  improved energy conse rva t ion  and t o  provide  b e t t e r  
working cond i t ions .  These mod i f i ca t ions  a r e  c o s t  e f f e c t i v e  and w i l l  save  over 900,000 KWH of e l e c t r i c a l  
power and over 130,000 g a l l o n s  (492 k l )  of f n e l  o i l  3 y e a r .  
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H.  L e w i s  Research Center  .................................................................... 2,270,000 

T l i i s  p r o j e c t  p rovides  f o r  t he  r e h a b i l i t a t i o n  and mod i f i ca t ion  of t he  da t a  cab l ing  system t o  improve 
the  t r ansmiss ion  of r e sea rch  d a t a .  T h i s  work w i l l  i nc lude  t h e  i n s t a l l a t i o n  of ded ica t ed  d a t a  c a b l e s  between 
37 t e s t  f a c i l i t i e s  i n  1 7  bu i ld ings  and the  c e n t r a l  minicomputer f a c i l i t y  i n  the  Computer Cen te r ,  Bui lding 
86. This  p r o j e c t  w i l l  p rovide  f o r  t he  i n s t a l l a t i o n  of 300 p a i r  of cab le s  i n  each of t h r e e  d i f f e r e n t  a r e a s  
o f  t h e  C e n t e r ,  i u t i l i z i n g  existing p c l e  lines, ~ m h c l e s  a d  d x t s  uhcrc p = s s i S ? c .  S s m  r c a l l g n m s n t  ~f 
e x i s t i n g  c a b l e s  w i l l  be r e q u i r e d  t o  opt imize  t h e  u t i l i z a t i o n  of e x i s t i n g  duc t s .  Some a d d i t i o n a l  c a b l e  duc t s  
w i l l  be i n s t a l l e d  where rea l ignment  i s  n o t  p o s s i b l e .  The i n s t a l l a t i o n  w i l l  i nc lude  a c e n t r a l  pa tch  board 
t o  a l low s e l e c t i o n  of c a b l e  p a i r s  f o r  more e f f i c i e n t  and v e r s a t i l e  u s e  of wi re  and computer equipment. The 
i n s t a l l a t i o n  of ded ica t ed  d a t a  cab le  i s  necessa ry  t o  create  a c e n t r a l  minicomputer f a c i l i t y  which w i l l  
p rov ide  o n - l i n e  s e r v i c e  t o  t es t  f a c i l i t i e s  i n  a l l  p a r t s  of t he  c e n t e r .  This  f a c i l i t y  w i l l  be capable  of 
r e c e i v i n g  and t r a n s m i t t i n g  d a t a  a t  t en  t i m e s  t h e  p r e s e n t  r a t e  w i th  t h i s  i n s t a l l a t i o n .  This  w i l l  improve 
t h e  speed wi th  which experiments  can b e  conducted, improve t h e  q u a l i t y  of t h e  d a t a ,  and reduce t h e  manpower 
needed t o  conduct  an experiment  by c e n t r a l i z i n g  the  programming and suppor t  of o n - l i n e  minicomputer 
s e r v i c e .  This  ded ica t ed  d a t a  cab l ing  sys tem w i l l  p rov ide  a d i r e c t  hard  wired  l i n k  between t h e  v a r i o u s  
r e s e a r c h  f a c i l i t i e s  and a c e n t r a l  minicomputer f a c i l i t y .  The i n s t a l l a t i o n  of t h i s  c a b l i n g  system i s  
necessa ry  f o r  t h e  LeRC t o  improve the  d a t a  a n a l y s i s  communications system t o  e x p l o i t  t he  c a p a b i l i t i e s  of 
t he  computer t o o l  f o r  t he  development of  advanced a e r o n a u t i c a l  p ropuls ion  systems. 

2 .  Modi f i ca t ion  of Cen t ra l  Steam P l a n t ,  Bui ld ing  12 ..................................... 465,000 

This  p r o j e c t  p rovides  f o r  t he  mod i f i ca t ion  of t he  s team gene ra t ing  system i n  t h e  Cen t ra l  S t e a m  
P l a n t ,  Bui ld ing  1 2 ,  t o  improve t h e  o v e r a l l  o p e r a t i n g  e f f i c i e n c y .  The Cen t ra l  Steam P l a n t  gene ra t e s  steam 
f o r  h e a t i n g  systems and r e sea rch  process  systems. The p l a n t  i nc ludes  four  ope ra t ing  b o i l e r s ,  two a r e  
f i r e d  by coa l  and two a r e  f i r e d  by n a t u r a l  gas which has  a f u e l  o i l  backup. The work w i l l  i nc lude :  
(1) the  i n s t a l l a t i o n  of induced d r a f t  f a n s  and oxygen ana lyze r s  and,  ( 2 )  t he  upgrading of t h e  e x i s t i n g  
combustion c o n t r o l  system of the  two c o a l  f i r e d  b o i l e r s  t o  improve o p e r a t i n g  e f f i c i e n c y .  The e x i s t i n g  
qechan ica l  f l y  ash  systems o f  t hese  S o i l e r s  will a ? s c  3e improved t o  reduce  Che amount of p a r t i c u l a t e  
einlssioiis t o  tile atmosphere.  An economizer w i l l  b e  i n s t a l l e d  i n  the  s t a c k  of one of t h e  g a s / o i l  b o i l e r s  
t o  p rehea t  b o i l e r  feedwater  and thereby  improve t h e  thermal  e f f i c i e n c y .  This  work w i l l  i n c l u d e  some 
r e l a t e d  mod i f i ca t ions  t o  t h e  e l e c t r i c a l  power system i n  t h e  bu i ld ing .  These improvements t o  t h e  C e n t r a l  
Steam P l a n t  a r e  necessa ry  t o  provide  adequate  emiss ion  s t anda rds .  I n  a d d i t i o n ,  w i th  a l l  b o i l e r s  ope ra t ing  
t o  t h e i r  optimum e f f i c i e n c y  these  mod i f i ca t ions  w i l l  r e s u l t  i n  f u e l  sav ings  of a p p r o x i m t e l y  $30 ,000  a 
yea r .  These mod i f i ca t ions  t o  the  C e n t r a l  Steam P lan t  a r e  needed a t  t h i s  t i m e  t o  reduce t h e  p a r t i c u l a t e  
~ r ~ s s i o i i s ,  Improve the operatioiLal e f i i ~ i e i i ~ y  i o  ~ u n s e r v e  energy i n  o rde r  E O  p rovide  improved i e v e i  of 
s team s e r v i c e .  

. .  
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3. P lodi f ica t ion  t o  the  A l t i t u d e  Exhaust System i n  Engine Research Complex, 
.......................................................... 325,000 Buildings 5 ,  23, 37,  and 38 

This  p r o j e c t  w i l l  p rovide  f o r  t h e  mod i f i ca t ion  t o  the  a l t i t u d e  exhaus t  system f o r  t he  Engine Re- 
sea rch  Buildings No. 5 ,  23,  37 and 38 t o  p r o t e c t  t h e  system from over  p r e s s u r i z a t i o n .  The work w i l l  
c o n s i s t  of t h e  i n s t a l l a t i o n  of twelve a d d i t i o n a l  p r e s s u r e  r e l i e f  dev ices  va ry ing  from 1 2  inches  (30.5 cm) 
t o  30 inches  ( 7 6  cm) diameter  i n  t h e  e x i s t i n g  a l t i t u d e  exhaust  p ip ing .  The a l t i t u d e  exhaust  system i s  used 
t o  s imula t e  low p r e s s u r e  c o n d i t i o n s  t h a t  would be encountered a t  h igh  a l t i t u d e s .  Combustion a i r  and products  

h a u s t e r s  where i t  i s  d ischarged  t o  t h e  atmosphere.  Included i n  t h i s  work i s  the  i n s t a l l a t i o n  of approxi -  
mate ly  60 f e e t  ( 1 8 . 3  m) of p ip ing  from each r e l i e f  device  t o  a s a f e  p o i n t  of d i scha rge  t o  t h e  atmosphere.  
I n  a d d i t i o n ,  e l e c t r i c a l  s i g n a l  equipment w i l l  be i n s t a l l e d  a t  each new p r e s s u r e  r e l i e f  dev ice  t o  t r ansmi t  
a s i g n a l  t o  the  Cen t ra l  Con t ro l  Room i n  t h e  ERB t o  shutdown the  combustion a i r  compressors and sound an  
a l a rm.  A r e c e n t  hazard a n a l y s i s  conducted on the  a l t i t u d e  exhaust  p i p i n g  d i s t r i b u t i o n  system has i d e n t i -  
f i e d  t h e  need f o r  t h i s  p o s i t i v e  means of ove rp res su re  p r o t e c t i o n .  E x i s t i n g  p o r t i o n s  of t he  system can be 
ove rp res su r i zed  by combustion a i r  from the  t e s t  c e l l s  i f  t h e  r e sea rch  equipment o r  va lves  mal func t ion  o r  
a r e  n o t  opera ted  c o r r e c t l y ,  This  m o d i f i c a t i o n  t o  t h e  a l t i t u d e  exhaust  p r e s s u r e  system i s  needed a t  t h i s  
t i m e  t o  e l i m i n a t e  a p o t e n t i a l l y  hazardous  cond i t ion .  

n f  c o m h i i r t i o n  f r o m  resear~l? .  t es t s  n f  z i r c r a f t  er.gi-es fin:: frcm t h e  tes t  c e l l s  c k c u g f :  chc s y s c c ~  to cj;- 

4 .  R e h a b i l i t a t i o n  of Liquid Ni t rogen  D i s t r i b u t i o n  P ip ing ,  E l e c t r i c  
...................................................... 275,000 Propuls ion  Research Bui ld ing  16 

This  p r o j e c t  p rovides  f o r  t h e  r e h a b i l i t a t i o n  of t h e  l i q u i d  n i t r o g e n  d i s t r i b u t i o n  p ip ing  of t he  
E l e c t r i c  Propuls ion  Research Bu i ld ing  16. This  work inc ludes  the  replacement  of t he  e x i s t i n g  p ipe  wi th  
t h e  i n s t a l l a t i o n  of approximately 1 ,670  f e e t  (544 m) of vacuum jacke ted  s t a i n l e s s  s tee l  p ipe  ranging  i n  
s i z e  from one inch  (2.5 cm) t o  t h r e e  inches  (7.6 cm). The e x i s t i n g  system r o u t i n g  va lves  w i l l  be r e -  
p laced  wi th  vacuum jacke ted  va lves .  This  l i q u i d  n i t r o g e n  d i s t r i b u t i o n  sys tem i s  used t o  suppor t  r e sea rch  
i n  fus ion  r e l a t e d  and ion  beam r e s e a r c h  and development p r o j e c t s  f o r  s p a c e c r a f t  p ropuls ion .  The r e q u i r e -  
ment f o r  l i q u i d  n i t r o g e n  i s  d i c t a t e d  by t h e  need t o  s imula t e  t h e  tempera ture  of o u t e r  space  where ion  
engines  w i l l  f u n c t i o n .  

Liquid n i t rogen  Ls a l s o  r e q u i r e d  i o  reduce iiie temperature  of che e i e c c r i c a i  conductors  f o r  fus ion  
r e s e a r c h  p r o j e c t s .  The i n s u l a t i o n  of  t h e  e x i s t i n g  copper p ipe  i s  cracked and i n  poor cond i t ion  and i s  i n  
need of replacement .  l he  new vacuum jacke ted  p i p i n g  w i l l  d r a s t i c a l l y  reduce  evapora t ion  l o s s e s  of l i q u i d  
n i t r o g e n  i n  the  e x i s t i n g  d i s t r i b u t i o n  system. Based on t h e  p re sen t  c o s t  of l i q u i d  n i t r o g e n ,  t he  sav ings  
due t o  t h e  g r e a t e r  i n s u l a t i n g  va lue  of t he  vacuum jacke ted  p ip ing  a r e  e s t ima ted  t o  h e  ahoiit S170,000 per  
yea r .  
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5 .  R e h a b i l i t a t i o n  and Modi f i ca t ion  of Technica l  Support  Bui ld ing  15 ..................... 470 , 000 

T h i s  p r c j e c t  prcv ides  fcr t h e  reh2bilit2ticz 2Ed 3 d i f F c a t i c z  o f  ?5,00(! sq.;src feet (?,?3?.5 sq m> 
of the  n o r t h e a s t  wing of t he  Technica l  Support  Bui ld ing  15. The n o r t h e a s t  wing of Bui ld ing  15 was b u i l t  
i n  t h r e e  s t a g e s  between 1945 and 1963 and has  been t h e  main c a f e t e r i a  f o r  t he  Center most of t h i s  pe r iod .  
LeRC i s  remote from pub l i c  e a t i n g  f a c i l i t i e s  and r e q u i r e s  an e f f i c i e n t  c a f e t e r i a  f o r  e s s e n t i a l  feeding  of 
t h e  3,000 people  loca t ed  a t  t he  Cen te r .  This  work inc ludes  the  r e p l a c i n g  of r o o f i n g ,  c e i l i n g s ,  f l o o r i n g ,  
and i n t e r i o r  wa l l  f i n i s h e s  i n  the  c a f e t e r i a .  The e x i s t i n g  h e a t i n g ,  v e n t i l a t i n g ,  and a i r  cond i t ion ing  

and s team h e a t i n g  c o i l s .  The work a l s o  i n c l u d e s  i n s t a l l a t i o n  of adequate  f i r e  p r o t e c t i o n  equipment and 
new r e s t  room, plumbing, e l e c t r i c a l ,  l i g h t i n g ,  and food p rocess ing  equipment. The main c a f e t e r i a  has  been 
i n  s e r v i c e  over  24 yea r s  and the  f a c i l i t y  i s  o b s o l e t e  and i s  i n  need of  r e p a i r .  The food p rocess ing  equip-  
ment has  exceeded i t s  l i f e  expectancy and needs t o  be r ep laced .  The r e h a b i l i t a t i o n  of t h e  n o r t h e a s t  wing 
of Bui ld ing  15  w i l l  improve the  e x i s t i n g  inadequate  c o n d i t i o n s  and provide  a modern food p r e p a r a t i o n  and 
s e r v i c e  a r e a  f o r  t he  Center .  

c x r ~ i - o m c  r . T i 1 1  repl2c-d ::ith t h e  i n s c a ? ? a t i = n  =f  n ~ j ;  a i r  handl ing r ; n i t s  wit:, chi::& water coo : i i Lg  
- J  ---'.- 

6 .  Modi f i ca t ion  of Monitor ing Systems f o r  PSL Equipment Bui ld ing  No. 64  ................. 450,000 

This  p r o j e c t  p rovides  f o r  t h e  mod i f i ca t ion  of t he  20-year-old manual moni tor ing  system f o r  t h e  com- 
bus t ion  a i r  system i n  t h e  Propuls ion  System Labora tory  Equipment Bui ld ing  6 4 .  
i n s t a l l a t i o n  of  about  400 i n s t r u m e n t a t i o n  channels  t o  monitor t he  combustion a i r  system parameters  such a s  
f lows ,  tempera tures ,  and p r e s s u r e s .  In s t rumen ta t ion  senso r s  and r e l a t e d  equipment w i l l  be i n s t a l l e d  on t h e  
a i r  system motors ,  h e a t e r s ,  d rye r s  and o t h e r  a u x i l i a r y  mechanical and e l e c t r i c a l  subsystems. The complete 
in s t rumen ta t ion  system w i l l  be c o n t r o l l e d  by a new ded ica t ed  minicomputer t o  be i n s t a l l e d  i n  Bui ld ing  64 .  

This  work w i l l  i n c l u d e  t h e  

These improvements w i l l  g ive  t h e  L e w i s  Research Center  a d i a g n o s t i c  and s t a t u s  moni tor ing  c o n t r o l  
of t he  a i r  system t h a t  w i l l  g r e a t l y  improve t h e  o p e r a t i n g  and ope ra to r  e f f i c i e n c y ,  and p rov ide  equipment 
p r o t e c t i o n  a g a i n s t  mal func t ions  i n  t h e  PSL Equipment Bui lding.  The in s t rumen ta t ion  inc luded  wi th  t h i s  pro-  
j e c t  w i l l  r educe  t h e  lo s s  and leakage  of combustion a i r  by supply ing  only the  needed p r e s s u r e  and q u a n t i t y  
a s  r e q u i r e d  f o r  t he  r e sea rch  load demand. By e l i m i n a t i n g  t h e s e  l o s s e s  i t  i s  e s t ima ted  t h a t  an annual  
sav ings  of e l e c t r i c a l  energy of over 2,300,000 r(WH wlll be achieved .  These mod i f i ca t ions  w i l l  improve 
o p e r a t i n g  e f f i c i e n c y  and s a f e t y ,  p rov ide  energy and manpower sav ings ,  and w i i i  i nc lude  t h e  b a s i c  equipment 
f o r  a complete and modernized moni tor ing  system. 

I .  Marsha l l  Space F l i g h t  Center  ............................................................. 1,550,000 

1. R e h a b i l i t a t i o n  of O f f i c e  and Engineer ing  Bui ld ing  4610 Eas t  .......................... 325 , 000 
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l n i s  p r o j e c t ,  which inc ludes  a l l  of t he  work which can be done t h i s  yea r  i n  the  t o t a l  r e h a b i l i t a t i o n  
of Bui ld ing  4610 E a s t ,  p rov ides  f o r  conve r t ing  t h e  a i r  cond i t ion ing  systems t o  v a r i a b l e  a i r  volume systems,  
modi iv inr  seven a i r  handi ing  units; c h a n g i n g  t h e  a i r  cnndi t ic??ing c c n t r c l  systzrn, h~ l -?~c i .ng  t ? , ~  a<r d < s t ~ - L -  
b u t i o n  system, and reducing  t h e  l i g h t i n g  l e v e l  i n  90,000 square  f e e t  ( 8 , 3 6 1  sq m) i n  t h e  e a s t  wing of t he  
bu i ld ing .  These changes a r e  a l l  des igned  t o  conserve energy.  The b u i l d i n g  c o n s i s t s  p r i m a r i l y  of o f f i c e  
space  used t o  d i r e c t l y  suppor t  con t inu ing  and f u t u r e  NASA programs, i n c l u d i n g  space  s h u t t l e  and space lab .  
The e x i s t i n g  h e a t i n g ,  v e n t i l a t i n g  and a i r  cond i t ion ing  systems i n  t h e  e a s t  wing of Bui ld ing  4610 use more 
energy than r equ i r ed  because they a r e  des igned  t o  maintain cons t an t  c o n d i t i o n s  du r ing  a l l  cool ing  load 
changes.  The proposed v a r i a h l e  a i r  v n l i i m e  s y s t e m s  .?ill 2 ~ ~ 2 r y F c g  x m u c t  =f su-,p?jr a<r  t o  prevefit over- 
c o o l i n g ,  thus  minimizing t h e  use  of steam f o r  r e h e a t .  The e x i s t i n g  a i r  hand l ing  u n i t s  can be modified t o  
accommodate the  new systems,  thus  r e a l i z i n g  another  6 t o  7 yea r s  of s e r v i c e  l i f e .  By modifying the  l i g h t i n g  
system t o  reduce l i g h t i n g  l e v e l s  (conforming wi th  new NASA i l l u m i n a t i o n  s t a n d a r d s ) ,  s i g n i f i c a n t  amounts of 
energy can be saved.  

2 .  R e h a b i l i t a t i o n  of S t r u c t u r e s  and Mechanics Laboratory,  Bui ld ing  4619 West ............ 435,000 

This  p r o j e c t  p rov ides  f o r  i n t e r i o r  and e x t e r i o r  r e h a b i l i t a t i o n  of approximately 64,000 square  f e e t  
( 5 , 9 4 5  sq m) i n  t h e  west wing of Bu i ld ing  4619.  The work inc ludes  r e s t o r i n g  badly  d e t e r i o r a t e d  steam systems,  
r e p l a c i n g  the  e x i s t i n g  a i r  c o n d i t i o n i n g  systems wi th  v a r i a b l e  a i r  volume sys tems,  r e p l a c i n g  pendant- type 
l i g h t i n g  f i x t u r e s  and p rov id ing  l o c a l i z e d  swi t ch ing ,  i n s u l a t i n g  e x t e r i o r  w a l l s  i n  t h e  h igh  bay, and i n s t a l l i n g  
double  g lazed  windows. This  17-year -o ld  b u i l d i n g  was heav i ly  used d u r i n g  the  Apollo and Skylab programs. A s  
a r e s u l t ,  bu i ld ing  systems have d e t e r i o r a t e d  a t  a f a s t e r  than  average  r a t e .  Systems f r e q u e n t l y  f a i l ,  dam- 
ag ing  i n s t a l l e d  equipment and p l a c i n g  a heavy burden on the  l i m i t e d  maintenance fo rce .  The e x i s t i n g  h e a t i n g ,  
v e n t i l a t i n g  and a i r  cond i t ion ing  systems waste energy;  t he  more e f f i c i e n t  v a r i a b l e  a i r  volume systems pro-  
posed t o  r e p l a c e  them use  economizer c y c l e s  t o  save  energy. The l i g h t i n g  sys tem des ign  does n o t  m e e t  t h e  
l a t e s t  NASA i l l u m i n a t i o n  s t a n d a r d s .  Modifying t h e  l i g h t i n g  system, r e p l a c i n g  l i g h t s  a s  needed and p rov id ing  
l o c a l i z e d  swi tch ing  w i l l  pe rmi t  optimum l i g h t i n g  a t  reduced energy consumption. I n s u l a t i n g  the  co r ruga ted  
cement a sbes tos  s i d i n g  i n  t h e  h igh  bay and i n s t a l l i n g  double g lazed  windows w i l l  a l s o  r e s u l t  i n  energy sav ings .  
R e h a b i l i t a t i n g  the  b u i l d i n g  now i s  e s s e n t i a l  t o  cont inue  dependable suppor t  of t e s t  ope ra t ions  f o r  con t inu ing  
NASA programs; de lay ing  the  r e h a b i l i t a t i o n  w i l l  r e s u l t  i n  i nc reased  energy consumption, and maintenance and 
r e p a i r  c o s t s .  

3. R e h a b i l i t a t i o n  oE Labora tory  and O f f i c e  Bui ld ing  4487 ,  “B” Wing West and 
445,000 , , “ I ,  

L ’  Wing West ........................................................................ 
This  p r o j e c t  p rovides  f o r  r e h a b i l i t a t i n g  approximately 45 ,000  sqiiare f e e t  ( 4 , 1 8 0  s q  m> i n  “B“ wing 

west  and ”C” wing w e s t  i n  Bui ld ing  4 4 8 7 ;  which r e p r e s e n t s  t h e  b u i l d i n g  r e h a b i l i t a t i o n  work a t t a i n a b l e  t h i s  
year. The vert iccludes r e p l a c k g  ~ b s o l e t e  o r  overloaded a i i  cu i id i i ivn ing  u n i t s ,  a i r  handiers  and c h i i i e r s ;  
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"A:.-,. l ^ - L - : - . .  > : - L . - : L  
U I / s ; L d U L I I g  S L C L L L  A L d l  U L ~ L L  ~ u u : L o i i  s y s i e i i i s  i v  p rvvide  adequate  c i r c u i t s  and cirri i i  t h r e a k p r s ;  c n r r e c t i n g  
l i g h t i n g  l e v e l s ;  p rovid ing  i n d i v i d u a l  room l i g h t i n g  c o n t r o l ;  and r e p a i r i n g  i n t e r i o r  and e x t e r i o r  s u r f a c e s  
a s  necessa ry .  Bui ld ing  4487 was o r i g i n a l l y  c o n s t r u c t e d  i n  t h e  1950's .  Normal d e t e r i o r a t i o n  over  t he  p a s t  

Labora to r i e s  housed i n  the  f a c i l i t y  are  e s s e n t i a l  t o  M a r s h a l l ' s  miss ion  f o r  t h e  des ign ,  development,  t es t  
and eva lua t ion  of e l e c t r o n i c  dev ices ;  and €or the  packaging of f l i g h t  e l e c t r o n i c  equipment. Add i t iona l ly ,  
they  suppor t  app l i ed  r e s e a r c h  f o r  t h e  Space S h u t t l e  program and f o r  advanced development f o r  t h e  Space lab ,  
I n t e r i m  Upper S tage  and Space Tug p r o j e c t s .  R e h a b i l i t a t i n g  the  b u i l d i n g  w i l l  p r e se rve  and enhance 
i t s  c a p a b i l i t i e s ,  extend i t s  u s e f u l  l i f e ,  and ensure  b u i l d i n g  system r e l i a b i l i t y .  I t  w i l l  r educe  mainte- 
iiaiiit? costs  d d  C I I ~ L  gy cviisuiiipiivn, and provide  b e c t e r  i a b o r a t o r y  suppor t  f o r  NASA programs. Delaying 
t h e  p r o j e c t  w i l l  r e s u l t  i n  cont inued  h igh  energy use  and maintenance c o s t s ,  and inc reased  r e h a b i l i t a t i o n  
c o s t s .  

i" Y r U L J  b,as 1 - - - - - - -  1 - -  
L I I L - L  CaD-=u C l l C L s y  cfii-isuiqj Lioii, i i idii i iri idiictl  ~ U S  i s  and downcime on o b s o i e t e  b u i i d i n g  s y s t e m .  ?n _ _ - - _ _  

4 .  Modi f i ca t ions  of  Engineer ing  and Development Labora tory ,  Bui ld ing  4708 ............... 345 , 000 

This  p r o j e c t  p rovides  au tomat ic  s p r i n k l e r  systems t o  p r o t e c t  computers,  development s i m u l a t o r s ,  
e l e c t r o n i c  r e s e a r c h  equipment and h i g h l y  s p e c i a l i z e d  t e s t  equipment i n  118,000 square  feet  (10 ,962  s q  m) 
of Bui ld ing  4708.  Equipment t o  be p r o t e c t e d  i n c l u d e s  one-of-a-kind,  long l ead  i tems which, i f  damaged 
by f i r e ,  would cause  unacceptab le  d e l a y s  i n  v i t a l  program miss ions .  The equipment f o r  which f i r e  pro-  
t e c t i o n  i s  proposed and t h e  f a c i l i t y  i n  which i t  i s  housed a r e  va lued  a t  $47,000,000. A t  t h e  t i m e  t h i s  
equipment was i n s t a l l e d ,  agreement on the  use  of water as a f i r e  ex t ingu i sh ing  medium had n o t  been reached.  
Use of Halon systems i s  p r o h i b i t i v e l y  expensive.  However, t h e r e  i s  now agreement between u s e r s  and s a f e t y  
personnel  t h a t  t h e  l o s s  by water  damage would be less s e v e r e  than  damage as a r e s u l t  from f i r e .  This  pro-  
j e c t  w i l l  p rov ide  r easonab le  f i r e  p reven t ion  and p r o t e c t i o n  safeguards  t o  m e e t  t h e  minimum requi rements  
of Federa l  F i r e  Manual RP-1 ,  Nat iona l  F i r e  P r o t e c t i o n  Assoc ia t ion  codes,  OSHA s t anda rds  o r  NASA recom- 
mendations f o r  t h e  p r o t e c t i o n  of  l i f e  and e s s e n t i a l  e l e c t r o n i c  equipment. 

J .  Michoud Assembly F a c i l i t y  ................................................................ 280,000 

1. Modi f i ca t ions  t o  Manufactur ing Bu i ld ing  103 .......................................... 110,000 

m 1 111is p r o j e c  t l ~ r ~ v i d e s  f u r  i n s t a l l i n g  placforms , waikways , h a n d r a i l s  and l adde r s  t o  p rov ide  access  
t o  the  main s t o p  va lves  and c o n t r o l  v a l v e s  i n  the  roof  t r u s s e s  of Bui ld ing  103 s o  t h a t  o p e r a t i o n s  and 
maintenance personnel  w i l l  have a s a f e r  working environment.  I t  also provides  f o r  reworking o r  r e p l a c i n g  
fume abatement equipment t o  c o n t r o l  s t a c k  emiss ions .  P r e s e n t l y ,  t h e r e  a r e  no permanent p l a t fo rms ,  walk- 
ways wi th  h a n d r a i l s  or  caged l adde r s  p rov id ing  access  t o  the  main s t o p  va lves  o r  c o n t r o l  va lves  i n  the  
steam, condensa te ,  c h i l l e d  water  and p l a n t  a i r  - - - - + - -  J y 3 L C L L t ~  i n  ' Biiildiiig 103. Access to  these  v a l v e s ,  w h i c h  a r e  
loca t ed  35 t o  40 f e e t  (10.7 t o  1 2 . 2  m) above f l o o r  l e v e l ,  i s  provided by temporary s c a f f o l d s .  Permanent 
s c r u c t u r e s ,  p rope r ly  des igned ,  must b e  i n s t a l l e d  t o  provide  a s a f e  working environment f o r  pe r sonne l .  Fume 
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abatement equipment over  c l e a n i n g  f a c i l i t i e s ,  where t o x i c  chemicals  are used ,  must be modif ied o r  r ep laced  
so  t h a t  s t a c k  emissions w i l l  be c o n t r o l l e d  wi th in  accep tab le  environmental  l imits.  The Manufacturing Bui ld ing  

e f f e c t  s h i p ,  and NASA space  s h u t t l e  e x t e r n a l  tank  development programs. 
1 0 3  h n i i s e s  9 e v ~ r R  t c n n t r a r t ~ l ~  p p r f f l r ! ? ? ~ g  ~ct-.~FtieS ;n L I L  " " y y V L  r. .--n.-t  L " L  - C  th- L L I L  " L L L L J  A,---- + - - I -  L Y l l h  U ~ " C - L " t J I I l C l I L ,  2 - - - - 7  X d v y  b U L  rctce 

2 .  R e h a b i l i t a t i o n  and Modi f i ca t ions  of Maintenance Shops,  Bui ld ing  301 .................. 170,000 

The maintenance shops,  Bui ld ing  301 houses a l l  c r a f t  shops and i n  suppor t  of a l l  t enan t  a c t i v i t i e s  
a t  M A F  Rililrling 301, ~ ~ h i ~ h  c c r n s i s t s  sf 6G,023 squ- rc  feet (5,576 sq iz), co-iltai~is iiiaLllieiid~i~e s l iups  used 
f o r  gene ra l  suppor t  of o p e r a t i o n s  a t  Michoud Assembly F a c i l i t y .  Cur ren t  working cond i t ions  do no t  comply 
wi th  a p p l i c a b l e  s a f e t y  s t anda rds .  This  p r o j e c t  p rovides  f o r  r e h a b i l i t a t i o n  of t he  v e n t i l a t i o n  system, 
mod i f i ca t ion  of work a r e a s  f o r  a s b e s t o s  and f i b e r g l a s s  i n s u l a t i o n  workers ,  p rovid ing  s a f e t y  cages around 
l a d d e r s ,  r e h a b i l i t a t i n g  t h e  h e a t i n g  system, r e s t o r i n g  t h r e e  s l i d i n g  doors ,  i n s t a l l i n g  new roof  g u t t e r s  and 
downspouts, modifying the  monorai l  system over  t h e  shops t o  handle  heavy equipment and m a t e r i a l s ,  r e -  
h a b i l i t a t i n g  d e t e r i o r a t e d  res t rooms,  and r ea r r ang ing  the  shop a r e a  t o  improve t h e  working l ayou t .  These 
mod i f i ca t ions  w i l l  upgrade t h e  f a c i l i t y  t o  comply wi th  a p p l i c a b l e  s a f e t y  s t anda rds  and provide  an  improved 
working environment.  

................................................... 160,000 K. Nat iona l  Space Technology Labora to r i e s  

I. R e h a b i l i t a t i o n  of North Access Road .................................................. 160,000 

This p r o j e c t  p rovides  f o r  t h e  r e h a b i l i t a t i o n  of approximately two mi l e s  (3.2 km) of t he  24-foot-wide 
( 7 . 3  m) n o r t h  access  road t o  NSTL. Both l a t e r a l  and l o n g i t u d i n a l  c r acks  have developed i n  t h e  s u r f a c e .  
These c racks  permi t  water t o  p e n e t r a t e  t h e  base ,  which weakens t h e  base  and r e s u l t s  i n  subsequent  ex tens ive  
damage. The p r o j e c t  i n c l u d e s  removing and r e p l a c i n g  s e c t i o n s  of d e t e r i o r a t e d  pavement, s p o t  pa t ch ing  a s  
necessa ry ,  apply ing  a seal  c o a t  and a w e a r  c o a t ,  and r e s t r i p p i n g  the  f i n i s h e d  pavement. lmplementing t h i s  
p r o j e c t  now w i l l  p r ec lude  more c o s t l y  r e p a i r s  a t  a l a t e r  d a t e .  

L. Wallops F l i g h t  Center  ..................................................................... 1,425,000 

1. R e h a b i l i t a t i o n  of A i r I i e l d  F a c i i i t i e s  ................................................. 410,000 

This  p r o j e c t  p rovides  f o r  t h e  replacement  of a s i x - i n c h  course  and a four - inch  a s p h a l t i c  conc re t e  
wearing s u r f a c e  on the  c e n t e r  50 f e e t  (15.33 m) o f  t he  south  p o r t i o n  of  Taxiway 4/22,  2,100 f e e t  (640 m ) .  
Other  p rov i s ions  inc lude  r e p a i r i n g  che r i g i d  n-rement Y-. " ef t h e  n o r t h  end of T a x i w a y  S / 2 2 ,  pa inc ing  and markings 
on Runway 4/22 and c o n s t r u c t i o n  of t h r e e  f u e l i n g  p i t s  i n  t h e  D - 1  a r e a  wi th  connec t ion  f u e l  l i n e s  from f u e l  
a L u L a 6 =  .-k--.-,.-- a L c a .  - - ^ ^  Tile f l e x i b l e  porrrion of t h i s  taxiway i s  c u r r e n t l y  beyond economic maintenance c a p a b i l i t y  
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drid musL be upgraded t o  provide  access  t o  Hangar N-159. 
4 / 2 2  r e q u i r e s  r e p a i r s  t o  prevent  f u r t h e r  d e t e r i o r a t i o n .  
u L , u  W L L l  L C U U L ~  iiie need f o r  m o b 1  I C  flleli?lg ' J I ? ~ + - s .  

f i g u r e d  Veh ic l e ,  Radar Systems Research A i r c r a f t ,  Remotely Operated Mul t ip l e  Array Acous t ics  Range, and 
V e r t i c a l  Take-Off and Landing Automatic Landing Technique and the  a c t i v a t i o n  of  Hangar N-159 r e q u i r e  the  
upgrading  of Taxiway 4 / 2 2 .  

The r i g i d  pavement of t h e  n o r t h  end of Taxiway 
The f u e l i n g  p i t s  w i l l  improve f l le l ing  n p e r s t i z ~ s  

..,A --: 1 1  - - -  2 
T r x r c ~ s e c l  a ' l r f c r l d  p,rugrams, such a s  Terminal Con- 

2 .  R e h a b i l i t a t i o n  of E l e c t r i c a l  D i s t r i b u t i o n  System ..................................... 315,000 

This  p r o j e c t  p rovides  f o r  t he  r e h a b i l i t a t i o n  of t he  2,400-vol t  power d i s t r i b u t i o n  system on the 
Main Base t o  inc lude :  replacement  of approximate ly  10,000 f t  (3,050 m) of overhead l i n e s ,  hardware,  and 
p o l e s ;  abandoning approximately 3,600 f t  (1,100 m) of overhead l i n e s  and hardware;  c o n s t r u c t i o n  of 
approximate ly  2,000 f t  (600 m) of new serv ice ;  p rov id ing  swi tch ing  c a p a b i l i t y  f o r  l oad  ba lanc ing  and 
s e c t i o n a l i z a t i o n  of t he  system; and rep lacement  of v a r i o u s  d i s t r i b u t i o n  t r ans fo rmers .  The e x i s t i n g  system 
i s  approximately 30 y e a r s  o l d  and o p e r a t e s  i n  an overloaded cond i t ion  i n  some a r e a s .  The p o l e s ,  hardware,  
and l i n e s  have d e t e r i o r a t e d  wi th  age the reby  developing  i n t o  an  u n r e l i a b l e  system. The r e h a b i l i t a t i o n  i s  
r e q u i r e d  t o  provide  r e l i a b l e  s e r v i c e  and a l low swi t ch ing  of t h e  system t o  ba lance  loads  and minimize 
ou tage  t i m e  . 

3. R e h a b i l i t a t i o n  of U t i l i t i e s  System ................................................... 290,000 

Th i s  p r o j e c t  p rovides  f o r  t he  r e h a b i l i t a t i o n  of sewage c o l l e c t i o n  and t r ea tmen t  systems,  modi- 
f i c a t i o n  t o  domest ic  water  c o l l e c t i o n  and t r ea tmen t  systems and upgrading t h e  a i r f i e l d  s to rm d ra inage  
sys tem,  This  work i s  r equ i r ed  t o  r e p l a c e  o b s o l e t e ,  worn, and marginal  c a p a c i t y  equipment and t o  modify 
systems t o  provide  more e f f i c i e n t  and r e l i a b l e  ope ra t ion .  

4. R e h a b i l i t a t i o n  of A i r c r a f t  Maintenance Hangar Bui ld ing  D - 1 .  .......................... 300,000 

This  p r o j e c t  p rovides  f o r  t h e  r e h a b i l i t a t i o n  of t h e  A i r c r a f t  Maintenance Hangar t o  inc lude  t h e  
i n s t a l l a t i o n  of 8 ,000 sq f t  ( 7 4 0  sq m) o f  l a y - i n  suspended c e i l i n g  wi th  r eces sed  f l o u r e s c e n t  l i g h t i n g ;  
removal and replacement of 8 , 0 0 0  sq f t  (740 sq m) of f l o o r i n g ;  replacemeut of Liie domest ic  water  system; 
r e h a b i l i t a t i o n  of t h e  res t  rooms i n  t h e  sou th  wing, and p a i n t i n g  t h e  o f f i c e s ,  shops and hal lways through- 
ou t  t h e  b u i l d i n g .  In t he  no r th  wing, r e p l a c e  8,000 sq f t  (7Lc0 sq m> of f l o o r i n g  and p a i n t  t h e  Gf f i ces  
and ha l lways .  The e x i s t i n g  incandescent  l i g h t i n g  f i x t u r e s  and a sbes tos  f l o o r i n g  a r e  of t h e  o r i g i n a l  
i n s t a l l a t i o n  of 1944. The l i g h t i n g  i s  v e r y  o b s o l e t e  f o r  an o f f i c e  environment and t h e  f l o o r i n g  i s  worn 
and has  d e t e r i m - a t e d  f r ~ m  p a s t  exposiire and excess ive  water. i n i s  work i s  r equ i r ed  t o  provide  accep tab le  
o f f i c e  space  f o r  t he  r e s e a r c h ,  maintenance,  and o p e r a t i o n s  personnel  involved i n  t h e  a i r c r a f t  and a i r f i e l d  
programs conducted a t  WFC. 
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5. Modif ica t ion  and R e h a b i l i t a t i o n  of Scout Launch F a c i l i t i e s  a t  WFCfWTR ................ iin,nnn 

A t  WFC: Mod i f i ca t ions  t o  the  i n t e r i o r  and h e a t i n g ,  v e n t i l a t i n g  and a i r  cond i t ion ing  systems of t he  
blockhouse,  W-20, a d d i t i o n  of a s a n d b l a s t i n g  and p a i n t i n g  s h e l t e r  t o  Assembly Shop Number 3 Bui lding W-65, 
and i n c r e a s e  the  number of e l e c t r i c a l  conductors  t o  t h e  Scout Launcher. The mal func t ioning  environmental  
c o n t r o l  system causes  the  t r i p - o f f  of e l e c t r o n i c  power s u p p l i e s  from excess ive  h e a t  which could r e s u l t  i n  
a checkout o r  launch de lay .  Bay 6 of W-65 i s  p r e s e n t l y  u t i l i z e d  f o r  s a n d b l a s t i n g  and p a i n t i n g  bu t  w i l l  
beccxe a Spzccc ra f t  F'zcL?Lty aii6 must  be  v d ~ d i x d  by FL' 1976.  This  work w i l l  p rovide  improved environmental  
c o n t r o l  f o r  t h e  blockhouse i n s t r u m e n t a t i o n ,  an a r e a  f o r  Sandblas t ing  and p a i n t i n g  o f  Government supp l i ed  
equipment and meet t h e  requi rement  of f u t u r e  payloads f o r  i nc reased  conductors  t o  the  blockhouse.  

A t  WTF: R e h a b i l i t a t i o n  of t he  Scout  L o g i s t i c s  Spares  Bui ld ing ,  B-988, i nc lud ing  new environmental  
c o n t r o l ,  replacement  of s l i d i n g  and personnel  access  doors ,  replacement  of plywood p a r t i t i o n s  wi th  p a r t i -  
t i o n s  wi th  f i r e  r e s i s t a n t  m a t e r i a l ,  and gene ra l  re furb ishment  of t h e  t o t a l  i n t e r i o r ;  and the  a d d i t i o n  t o  
t h e  Mechanical Shop Bui ld ing  of a s h e l t e r  fo r  s andb las t ing  and p a i n t i n g  Scout  Government supp l i ed  equip-  
ment; and t h e  i n s t a l l a t i o n  of an anchor i n  the  f l o o r  of t he  Ordinance Assembly Bui ld ing ,  B-960, f o r  load 
t e s t i n g  Scout-handl ing f i x t u r e s .  The e x i s t i n g  doors  and p a r t i t i o n s  of B-988 a r e  of t h e  o r i g i n a l  Navy 
c o n s t r u c t i o n  and have d e t e r i o r a t e d  over t h e  y e a r s .  General  re furb ishment  i s  needed t o  make B-988 
h a b i t a b l e  wi th  replacement  of t h e  f i r e -haza rdous  plywood p a r t i t i o n s  be ing  the  most important  i t em;  sand-  
b l a s t i n g  and p a i n t i n g  s h e l t e r  i s  necessa ry  f o r  t h e  l o c a l  re furb ishment  of  motor c o n t a i n e r s ,  a requirement  
of  t h e  new o p e r a t i o n a l  c o n t r a c t .  

M. Var ious  Loca t ions  ......................................................................... 1,270,000 

............................. 450,000 1. Modi f i ca t ion  of 26 Meter Antenna (DSS-62), Madrid,  Spain 

This  p r o j e c t  p rovides  for  t h e  mod i f i ca t ion  of t h e  e x i s t i n g  26 meter ( 8 5 - f t )  antenna a t  Madrid,  Spa in ,  
t o  o p e r a t e  a t  both S -  and X-band f r equenc ie s .  I t  w i l l  i nc lude  p r i m a r i l y  t h e  s t r u c t u r a l  mod i f i ca t ion  necessa ry  
t o  suppor t  a new S -  and X-band microwave subsystem. 'i'his work c o n s i s t s  of  backup s t r u c t u r e  mod i f i ca t ions  and 
s t r e n g t h e n i n g ,  bo l t ed  joinrr rep lacements  by welding,  extended foundat ion ,  a i r  cond i t ion ing  and servo  l i n e  
i i n e  rep lacement ,  a s s o c i a t e d  i n s t a l l a t i o n  and improved s a f e t y  mod i f i ca t ions  t o  l adde r s  and p la t forms .  

These mod i f i ca t ions  a r e  r equ i r ed  t o  provide  a new X-band c a p a b i l i t y  a s  an ad junc t  t o  t h e  e x i s t i n g  
S-band c a p a b i l i t y .  The primary d a t a  mode f o r  f u t u r e  p l a n e t a r y  s p a c e c r a f t  commencing wi th  the  MJS missions 
will be X-band t o  achlcvc  h ighe r  d a t a  r a t e s  and p r e c i s i o n  navigac ion  a t  g r e a t e r  d i s t a n c e s .  
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I T C  nnn ...................... 2 .  Modi f ica t ion  of 26 Meter Antenna ( D S S - 4 4 ) .  Canberra ,  A u s t r n l i a  LtVJ , u u u  

This  p r o j e c t  p rovides  f o r  t h e  mod i f i ca t ion  of t he  e x i s t i n g  26 meter ( 8 5 - f t )  antenna a t  Canberra ,  
A u s t r a l i a ,  t o  ope ra t e  a t  both S- and X-band f r equenc ie s .  I t  will inc lude  p r i m a r i l y  the  s t r u c t u r a l  modif i -  
c a t i o n  necessary  t o  suppor t  a new S -  and S-band microwave subsystem. r h i s  work c o n s i s t s  of backup s t r u c t u r e  
mod i f i ca t ions  and s t r eng then ing ,  b o l t e d  j o i n t  replacement  by welding,  extended foundat ion ,  a i r  cond i t ion ing  
and se rvo  l i n e  replacement ,  a s s o c i a t e d  i n s t a l l a t i o n  and improved s a f e t y  mod i f i ca t ions  t o  l adde r s  and p la t forms .  

.................... 180,000 3. Modi f ica t ion  of Power D i s t r i b u t i o n  System (,DSS-62), Madrid, Spa in  

This  p r o j e c t  p rovides  f o r  t he  replacement  of 480 v o l t  d i s t r i b u t i o n  swi t chgea r ,  i n c r e a s i n g  i n s t a l l e d  
t ransformer  capac i ty  f o r  Opera t ions  and Power P l a n t  Bui ld ings ,  i n c r e a s i n g  underground d i s t r i b u t i o n  c a b l e  
c a p a c i t y  wi th  a p p l i c a b l e  underground d u c t  banks,  r e h a b i l i t a t i o n  of ground f a u l t  p r o t e c t i o n  system, modi- 
f i c a t i o n  of d i s t r i b u t i o n  swi tchgear  and mod i f i ca t ion  of  engine-genera tor  c o n t r o l  swi tchgear .  Two e x i s t i n g  
400 c y c l e  motor-generated sets a re  t o  be r e l o c a t e d  t o  provide  space f o r  i n s t a l l a t i o n  of l a r g e r  type switch-  
g e a r .  

Areas i n  t h e  o l d  power d i s t r i b u t i o n  system should be upgraded t o  meet t h e  h ighe r  power p l a n t  
g e n e r a t i n g  capac i ty  and t h e  power d i s t r i b u t i o n  upgrade i s  r equ i r ed  t o  e l i m i n a t e  the  p o t e n t i a l  f o r  f i r e s  
which could r e s u l t  from inadequa te ly  r a t e d  c i r c u i t  b reaker  s h o r t  c i r c u i t  i n t e r r u p t i n g  c a p a c i t y  and ground 
f a u l t s ,  and t o  minimize the  s a f e t y  hazard  t o  o p e r a t i o n a l  personnel .  

4 .  Modif ica t ion  of I n t e r n a l  L i g h t i n g  System, Madrid, Spain .............................. 175,000 

This  mod i f i ca t ion  w i l l  r e p l a c e  incandescent  l i g h t i n g  f i x t u r e s  wi th  r a d i o  (no i se )  c l e a n  f l u o r e s c e n t  
l i g h t  f i x t u r e s  i n  the  Opera t ions  and Con t ro l  Bui ld ings .  F i x t u r e  replacements  w i l l  be made a t  t h e  Madrid 
Deep Space Network (DSN) and S p a c e f l i g h t  Tracking and Data Network (STDN) s t a t i o n s .  The work w i l l  i nc lude  
f u r n i s h i n g  and i n s t a l l a t i o n  of f l u o r e s c e n t  l i g h t  f i x t u r e s  and rearrangement  of w i r i n g  wi th  c e i l i n g  modi- 
f i c a t i o n s  t o  s u i t  t he  a r e a  of l i g h t i n g .  

Replacement of e x i s t i n g  incandescent  l i g h t  f i x t u r e s  w i l l  r e s u l t  i n  a moderate sav ings  of e l e c t r i c a l  
energy p r e s e n t l y  used wi th  incandescent  l i g h t  f i x t u r e s .  F luorescent  f i x t i i r e s  have a t en  t i n e s  longer  l i f e  
r e s u l t i n g  i n  less s p a r e  p a r t i n g  and a dec rease  i n  l a b o r  lamp replacement .  A i r  cond i t ion ing  requirements  
w i l l  a l s o  be reduced due t o  less h e a t  d i s s i p a t i o n  from f l u o r e s c e n t  f i x t u r e s  r e s u l t i n g  i n  a d d i t i o n a l  
energy sav ings .  
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CONSTRUCTION OF FACILL'I'LLS 

I PROJECT TITLE: Minor Construct ion o f  New F a c i l i t i e s  and Add i t ions  t o  E x i s t i n g  F a c i l i t i e s  Not i n  Excess 
of  $7_5n,nnn p e r  p r o j e c t  

FY 1976: $5,000,000 TQ: $1,250,000 FY 1977: $2,925,000>'~ 

COGNIZANT INSTALLATIONS/LOCATION OF PROJECTS: Various Locat ions 

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of t h e  NASA Comptroller 

SUMMARY PURPOSE AND SCOPE : 

To p rov ide  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 a t  Government -owned i n d u s t r i a l  
p l a n t s  engaged i n  NASA a c t i v i t i e s .  This p r o v i d e s  f o r  minor f a c i l i t y  p r o j e c t s  i n v o l v i n g  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  e x i s t i n g  f a c i l i t i e s ,  each p r o j e c t  o f  which i s  e s t ima ted  n o t  t o  exceed $250,000. 
Such minor c o n s t r u c t i o n  i s  necessa ry  i n  FY 1978 t o  improve t h e  u s e f u l n e s s  of  N A S A ' s  p h y s i c a l  p l a n t  by making 
i t  p o s s i b l e  t o  accomplish needed ad jus tmen t s  i n  t h e  u t i l i z a t i o n  and augmentation of i t s  c a p a b i l i t i e s .  

.1_ T - L ~ ~  F~: I377 t h e  P.lir,~r Construct ion Program t o t a l e d  $5,125,000. Within t h e  a m u n t  a u t h o r i z e d  by PL 94-307 
and subsequen t ly  pe rmi t t ed  by Appropr i a t ion  Conference Report  No. 94-1362, da t ed  J u l y  22, 1976, $2,2U0,000 
o f  t h e  $5,125,000 was r e d i r e c t e d  t o  t h e  Lunar Sample C u r a t o r i a l  F a c i l i t y  a t  t h e  Johnson Space Center .  P r i -  
o r i t y  minor c o n s t r u c t i o n  work r e s u l t i n g  from t h i s  r e d i r e c t i o n  h a s  been inco rpora t ed  i n  t h e  FY 1978 r e q u e s t .  
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PROJECT JUSTIFICATION: 

The e x i s t i n g  NASA p h y s i c a l  p l a n t  i s  n e c e s s a r i l y  impacted by changing u t i l i z a t i o n  and adap t ions  r equ i r ed  by 
changing technology and miss ion  needs ,  as w e l l  as by new f a c i l i t y  requi rements  genera ted  by r e sea rch ,  deve l -  
opment, t e s t ,  and l i k e  ac t iv i t i e s .  I t e m s  inc luded  i i i  ilizs p r o j s c t  r z f ? c c t  work v!:?ch m s s t  h e  accomplfshed i n  
FY 1978 t o  m e e t  gene ra l  NASA i n s t a l l a t i o n  requi rements  o r  t e c h n i c a l  f a c i l i t i e s  needs.  

Th i s  work i s  n o t  s o l e l y  o r  p r i m a r i l y  r equ i r ed  t o  suppor t  s p e c i f i c  r e s e a r c h  o r  development programs. However, 
inc luded  a r e  those  i tems  which a re  r e q u i r e d  i n  FY 1978 t o  meet t he  p a r t i c u l a r  needs o f  one o r  more s p e c i f i c  r e -  
search o r  development programs and which could b e  adequate ly  i d e n t i f i e d  a t  the  t i m e  o f  submission o f  t h i s  budget  
e s t i m a t e .  O f  t he  $5,950,000 p r o j e c t  t o t a l ,  $4,250,000 has  been c a r e f u l l y  s e l e c t e d  from a l i s t  t o t a l i n g  about  
$8 m i l l i o n .  This  s e l e c t i o n  has  been made on t h e  b a s i s  of  t h e  r e l a t i v e  urgency of  each i tem and t h e  expected r e -  
tiirn f ~ r  its ~ c c o m p l i s h n e n t  i n  r e l a t i n n  t o  t h e  investment  involved .  An a d d i t i o n a l  $1,700,000 of  p r i o r  year  p ro -  
j e c t s  are  a l s o  inc luded  as  expla ined  i n  i t em K. 5 . ,  on page CF 14-11. It i s  recognized ,  however, t h a t  dur ing  t h e  
cour se  o f  t h e  yea r  some rearrangement  o f  p r i o r i t i e s  may be necessa ry  and t h a t  changes may be r equ i r ed  i n  some o f  
t h e  items t o  be  accomplished w i t h i n  t h e  r e sources  a l l o c a t e d .  

PROJECT DE SCRIPTION : 

Tentative s u b p r o j e c t s  o f  work t o  be  cons ide red  f o r  accomplishment under  t h i s  estimate are o u t l i n e d  under 
"PROJECT COST ESTIMATE'' and t o t a l  $5,950,000. 
c r e t e  i t e m s  o f  work and $550,000 i s  i n d i c a t e d  a s  a "lump sum" amount t o  provide  f o r  f a c i l i t i e s  
work o f  t h e s e  types  (new c o n s t r u c t i o n  and a d d i t i o n s )  e s t ima ted  t o  c o s t  n o t  i n  excess  of  $50,000 f o r  each such 
p r o j e c t .  
which must be accomplished i n  t h i s  t i m e  frame. 

Of t h e  $5,950,000 t o t a l ,  $5,400,000 r e p r e s e n t s  s p e c i f i c  d i s -  

This  amount i n  t u r n  i s  based on  a l i s t i n g  o f  s p e c i f i c  p r o j e c t  t a s k s  of  t h e  new c o n s t r u c t i o n  type 

PROJECT COST ESTIMATE : 

A .  A m e s  Research Center  ......................................................................... 245,000 

Cons t ruc t ion  o f  Add i t ion  t o  A i r c r a f t  Se rv ice  F a c i l i t y ,  Bu i ld ing  N-248.. . . . . . . . . . . . . . . . . . . 245,000 

This p r o j e c t  p rovides  f o r  t h e  c o n s t r u c t i o n  of  a two-story a d d i t i o n  of  approximately 6,000 square  f e e t  

1. 

: 5 C 3  s q  m) to the n o r t h e a s t  corr;er o f  t h e  A i r c r a f t  S e r v i c e  F a c i l i t y ,  Bui lding N - 2 4 8 .  
a s t r u c t u r a l  s t ee l  frame b u i l d i n g  and m e t a l  s i d i n g  s imi l a r  t o  that  of  the e x i s t i n g  bu i ld ing .  
i n c l u d e s  i n t e r i o r  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 ,  a n  e l e c t r i c a l  d i s t r i b u t i o n  system, l i g h t i n g  system, and 
a c o u s t i c a l  i n s u l a t i o n .  I n  a d d i t i o n ,  h e a t i n g ,  v e n t i l a t i o n ,  and a i r  cond i t ion ing  systems w i l l  b e  provided.  
This  p r o j e c t  w i l l  p rov ide  o f f i c e  and l a b o r a t o r y  work space f o r  12 engineer ing  pe r sonne l ,  n i n e  exper imenters ,  
and f l i g h t  crews. 
space  s c i e n c e  i n v e s t i g a t i o n s .  Addi- 
t i o n a i  space  w i i i  a i s o  permii surp ius i i ig  lour  e x l s t i i i g  tralllers I n  whlch t h e  worklng e ~ ~ l r o n m s n t  I s  

T h i s  a d d i t i o n  w i l l  be 
This  work a l s o  

This  a d d i t i o n  i s  r e q u i r e d  t o  suppor t  t h e  C-14lA A i r c r a f t  I n f r a r e d  Observatory and o t h e r  
The e x i s t i n g  b u i l d i n g  and o f f i c e  areas a re  overcrowded and inadequate .  
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unaccep tab ly  no i sy .  f h i s  construction p r o j e c t  suppvris space sc"Lence % z v e s t % g a t i o n s  ax! L n f r ~ r e d  a s t r c n ~ ? y  
r e s e a r c h  , and w i l l  permi t  b e t t e r  u t i l i z a t i o n  of  impor tan t  and unique r e s e a r c h  f a c i l i t i e s  by improving t h e  
p t t i  ri ency of  t h e  necessdry xiruuiii aid suppa r t  a c t l - ~ l t i e s .  

B.  Dryden F l i g h t  Research Ccnter . . . . . . .  ......................................................... 245,000 

1. Cons t ruc t ion  of  Addi t ion  t o  Se rv ic ing  Dock, Bui ld ing  4823... .  ............................ 245,000 

T h i s  p r o j e c t  provides  f o r  t h e  c o n s t r u c t i o n  o f  an  a d d i t i o n  o f  approximate ly  9 ,800  squa re  f e e t  
(910 sq m) t o  t h e  Se rv ic ing  Dock, Bui ld ing  4823 .  The a d d i t i o n  w i l l  be a pre-engineered  meta l  bu i ld ing  7 0  
f e e t  ( 2 1 . 3  m) w i d e  w i t h  an eave h e i g h t  of 20 Leet ( 6 . 1  m) on a 8 inch  ( 2 0 . 3  cm) conc re t e  s l a b .  The b u i l d -  
i n g  w i l l  b e  i n s u l a t e d  and equipped w i t h  l i g h t i n g ,  e lec t r ic  h e a t i n g ,  r e s t  room f a c i l i t i e s ,  and 3 wet p ipe  s p r i n k -  
l e r  system. The a d d i t i o n  w i l l  be  u t i l i z e d  f o r  shop suppor t  o f  t h e  Serv ic ing  Dock a c t i v i t i e s .  F ive  F-104 
a i r p l a n e s  are maintained i n  t h i s  b u i l d i n g .  The F-104's a r e  used as chase a i r c r a f t  i n  s u p p o r t  o f  a l l  DFRC 
r e s e a r c h  p r o j e c t s .  This  c o n s t r u c t i o n  i s  u r g e n t l y  needed a t  t h i s  t i m e  t o  p rov ide  shop space  t o  relieve t h e  
crowded c o n d i t i o n s  i n  t h e  e x i s t i n g  Bu i ld ing  4823 and w i l l  e l i m i n a t e  t h e  need f o r  a t r a i l e r  which provides  
space  f o r  t h r e e  people .  

C. Goddard Space F l i g h t  Center.................................................................. 250,000 

1. Cons t ruc t ion  o f  an  Add i t ion  t o  t h e  Magnetic Tes t  Bui ld ing ,  Bui ld ing  303....... ........... 185,000 

Th i s  p r o j e c t  proposes  t h e  c o n s t r u c t i o n  o f  a two-story a d d i t i o n  t o t a l i n g  1 ,200  square  f e e t  (111.5 sq m) 
f o r  magnet ic  component t e s t i n g .  The e x i s t i n g  temporary b u i l d i n g  used f o r  magnet ic  component t e s t i n g  i s  de -  
f i c i e n t  because  it i s  no t  " d r i f t  f r e e "  and r e c e i v e s  i n t e r f e r e n c e  from t h e  40- foot  c o i l  b u i l d i n g .  This  a d d i t i o n  
i s  necessa ry  t o  suppor t  t h e  Magsat Program (App l i ca t ions  Explorer  Mission) wi th  an  a n t i c i p a t e d  launch d a t e  i n  
t h e  f i r s t  q u a r t e r  o f  1979.  
U t i l i t y  services f o r  t h i s  f a c i l i t y  w i l l  b e  o b t a i n e d  from Magnetic Cont ro l /Tes t  Monitor Bui ld ing  302. Non- 
f e r r o u s  m a t e r i a l s  (wood and wood p roduc t s )  are used throughout  t h e  b u i l d i n g ' s  c o n s t r u c t i o n  t o  main ta in  t h e  
magnet ic  c h a r a c t e r i s t i c  necessary  f o r  t h e  f u n c t i o n i n g  o f  t h i s  f a c i l i t y .  The f i r s t  f l o o r  o f  t h i s  f a c i l i t y  w i l l  
he used as a s t a g i n g  a r e a  f o r  a s s o c i a t e d  hardware  w h i l e  c o n t r o l  consoles  and c a b l i n g  w i l l  be  i n s t a l l e d  on t h e  
second f l o o r .  

Cri t ical  humid i ty  and tempera ture  c o n t r o l s  are r e q u i r e d  t o  suppor t  t h e  Magsat Program. 

2 .  Cons t ruc t ion  o f  GeopilysIcal I n s t r u m e n t a t i o n  Facility a t  t hc  Ccddzrd O p t i c a l  
Research F a c i l i t y  ........................................................................ 65,000 

Th i s  p r o j e c t  p rovides  f o r  t h e  c o n s t r u c t i o n  o f  an  underground o r  e a r t h  covered enc losu re ,  approximately 
15 f ee t  8 feet (4.6 5 hy 2;LC m) t o  house seismometers .  t i l t m e t e r s ,  and gravimeters  a t  t h e  Goddard O p t i c a l  

CF 14-3  



Research F a c i l i t y .  Vehic le  a c c e s s ,  power, and a s e c u r i t y  f ence  t o  p reven t  vandal ism are  inc luded .  To f u l l y  
i n t e r p r e t  t h e  range measurements from t h e  Laser Tracking Network, measurements a t  many of t h e  s i t e s  are re -  
qu i r ed  from v e r y  s e l t s i i i v r  iiistl-uiiieiits: s s ~ s ~ ~ i x t c ~ s ,  ~i?tmotorc, ?E.' grs-:i.meters - m e r e  f o r e ,  a sppcia  I 
underground conc re t e  e n c l o s u r e  i s  needed t o  p rov ide  t h i s  environmental  s t a b i l i t y  f o r  t h e  ins t ruments .  

D. Je t  Propuls ion  Labora tory  .................................................................... 255,000 

1. Cons t ruc t ion  o f  Add i t ion  t o  V i s i t o r ' s  Cont ro l  Center ,  Bu i ld ing  249... .................... 60,000 

This  p r o j e c t  w i l l  p rov ide  a 750-square-foot  (69.7 sq m) a d d i t i o n  t o  the  V i s i t o r ' s  Control  Cen te r ,  
Bu i ld ing  2 4 9 .  The a d d i t i o n  w i l l  c o n t a i n  res t room f a c i l i t i e s  f o r  men and women as w e l l  as a conference  room 
t o  s e r v i c e  procurement and c o n t r a c t o r  f u n c t i o n s .  The p r e s e n t  V i s i t o r ' s  Cont ro l  Center i s  used f o r  incoming 
v i s i t o r s  as  w e l l  as  f o r  p r e c o n s t r u c t i o n  conferences  and b i d  openings w i t h  c o n t r a c t o r s .  Approximately 250 
people  pas s  through t h i s  area each day and du r ing  times when conferences  are  i n  s e s s i o n ,  overcrowded condi -  
t i o n s  occur .  The p r e s e n t  res t room f a c i l i t i e s  are inadequate  t o  hand le  t h e  la rge  crowds t h a t  are  a d a i l y  
occurrence .  

2 .  Const ruc t ion  of  a n  Add i t ion  t o  t h e  Spectroscopy Labora tory  f o r  I n f r a r e d  In t e r f e romet ry ,  
Bui ld ing  245 ............................................................................. 95,000 

This  p r o j e c t  p roposes  t h e  c o n s t r u c t i o n  of a 760-square- foot  (70.7 sq m) a d d i t i o n  t o  the  Spectroscopy 
Labora tory ,  Bui ld ing  245.  Heat ing ,  a i r  cond i t ion ing ,  l i g h t i n g  and u t i l i t i e s  w i l l  be  i n s t a l l e d ,  as  w e l l  as  a 
paved a c c e s s  road t o  t h e  new a d d i t i o n .  This a d d i t i o n  i s  r e q u i r e d  t o  accommodate a t h i r d  I n f r a r e d  I n t e r f e r -  
ometry Laboratory t h a t  u t i l i z e s  a High Speed I n t e r f e r o m e t e r  t o  s u p p o r t  t h e  S t r a t o s p h e r i c  Research Program i n  
measuring and de termining  t r e n d s  o f  p o l l u t a n t s  i n  t h e  s t r a t o s p h e r e .  The ins t rument  i s  c u r r e n t l y  f l y i n g  on a 
b a l l o o n  and w i l l  b e  r e t i r e d  t o  t h e  proposed Labora tory  when t h e  second ins t rument  i s  ready t o  f l y  i n  CY 1977. 
Known gases  w i l l  be  u t i l i z e d  t o  c a l i b r a t e  t h e  ins t rument  waveform t o  provide  comparisons of  s i g n a l s  r ece ived  
from t h e  ins t rument  i n  f l i g h t .  

3. Cons t ruc t ion  o f  Add i t ion  t o  Communication's Network Se rv ice  F a c i l i t y ,  Bui ld ing  186.. ..... 100,000 

This  p r o j e c t  proposes  t h e  c o n s t r u c t i o n  o f  a r e p a i r  and s t o r a g e  a d d i t i o n  o f  1,200 square  f e e t  (111.5 
sq .  m.) t o  t he  T.V. Terminal Room a t  t h e  Communication Network Se rv ice  F a c i l i t y ,  Bui ld ing  186. This  f a c i l i t y  
w i l l  c e n t r a l i z e  t h e  maintenance func t ion  and equipment s t o r a g e  requi rements  f o r  t h e  labora tory-wide  c losed  
c i r c u i t  t e l e v i s i o n  system. The Closed C i r c u i t  T.V.  System f u n c t i o n s  as a primary informat ion  d i s t r i b u t i o n  and 
d i s p e r s i n g  system f o r  m n y  l a b o r a t c r y  f u n c t i o n s  and conferences  a s  well as  t o  the  mass media i n  suppor t  o f  
f l i g h t  p r o j e c t  a c t i v i t i e s .  The c losed  c i r c u i t  system o r i g i n a l l y  covered a n i n e  b u i l d i n g  network; s i x  more 
have been  inc luded  wi th  e l even  more scheduled.  Tnis f a c i l i t y  i s  necessary  t w  ~ a l n t a l n ,  s t o r e ,  and repaLr 
t h i s  equipment as  a r e s u l t  o f  t he  inc reased  capac i ty .  
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E. Jch-sen S p x c  Ccntcr. ........................................................................ 55,GGO 

c c  nnn 1; C n n s t r n c t < o n  cf Addi t i c??  tc nzmestic !*!2tt.,r S y s t m . .  ...................................... J J  , vvv 

This  p r o j e c t  p rovides  f o r  i n s t a l l i n g  approximately 1 ,200  f e e t  (365.8 m) of new 6-inch (15.2 cm) 
wa te r  l i n e  i n  the  JSC suppor t  f a c i l i t i e s  area,  f o u r  new 6-inch (15.2 cm) v a l v e s ,  a new f i r e  hydrant ,  and 
c a t h o d i c  p r o t e c t i o n  on approximate ly  10,500 f e e t  (3 ,200 m) of e x i s t i n g  c a s t  i r o n  p ipe .  Extending the  water  l i n e  
t o  t h e  suppor t  f a c i l i t i e s  area and i n s t a l l i n g  a new f i r e  hydrant  w i l l  improve f i r e  p r o t e c t i o n  i n  t h e  a r e a  by 
ensu r ing  an  a v a i l a b l e  water supply.  The sys t em ' s  r e l i a b i l i t y  w i l l  be  improved by provid ing  looped s e r v i c e  t o  
t h e  f a c i l i t i e s  i n  t h e  a r e a .  The e x i s t i n g  water system i s  d e t e r i o r a t i n g  as  the  r e s u l t  o f  age ,  s o i l  c o n d i t i o n s ,  
and chemical  composi t ion o f  t h e  wa te r .  I n s t a l l i n g  ca thod ic  p r o t e c t i o n  w i l l  p revent  t h e  p i p e ' s  c o r r o s i o n ,  thus  
enhancing system r e l i a b i l i t y  and dec reas ing  maintenance c o s t s .  

F.  Langley Research Center .  ..................................................................... 470,000 

1. Cons t ruc t ion  of  Addi t ion  t o  V i s i t o r  Center ,  Bui ld ing  1202.. .............................. 240,000 

This p r o j e c t  p rovides  f o r  t h e  c o n s t r u c t i o n  of  a 5 ,000-square- foot  (465 sq m) one-s tory  a d d i t i o n  on 
t h e  n o r t h  s i d e  of  t h e  p r e s e n t  V i s i t o r  Cen te r ,  Bui ld ing  1202. The e x t e r i o r  of  t h i s  masonry a d d i t i o n  w i l l  m t c h  
t h e  e x i s t i n g  b u i l d i n g .  The i n t e r i o r  w i l l  b e  conc re t e  f l o o r s  w i th  c a r p e t .  This  work w i l l  a l s o  inc lude  the  
e l e c t r i c a l ,  l i g h t i n g ,  h e a t i n g ,  v e n t i l a t i n g  and a i r  cond i t ion ing  systems. A mul t ipurpose  permanent t h e a t e r  
s e a t i n g  approximately 125 people  w i l l  be  provided and the  remaining i n t e r i o r  w a l l s  w i l l  be  p r i m a r i l y  movable 
p a r t i t i o n s  t o  provide  f l e x i b i l i t y  f o r  t h e  main e x h i b i t  a r e a .  The p r e s e n t  V i s i t o r  Center  w a s  planned f o r  
approximate ly  100,000 v i s i t o r s  p e r  yea r .  Over 150,000 people  came t o  t h e  V i s i t o r  Center  l a s t  y e a r ,  and from 
a l l  i n d i c a t i o n s  , d e p a r t  w i t h  a b e t t e r  unders tanding  of  NASA's c u r r e n t  work and p a s t  accomplishments.  
t h i s  i n c r e a s e  i n  t h e  number of  v i s i t o r s ,  and t h e  number o f  a d d i t i o n a l  e x h i b i t s  t h a t  a re  planned f o r  d i s p l a y ,  
t h e  e x i s t i n g  f a c i l i t y  i s  inadequate  f o r  e f f e c t i v e  p u b l i c  r e l a t i o n s .  The proposed a d d i t i o n  w i l l  add res s  f u t u r e  
p l a n s  f o r  L a R C ' s  and NASA's space  and a e r o n a u t i c s  programs, and thus  complete t h e  t r i a d  o f  "what w e  have 
done", "what we a re  doing",  and "what w e  p l a n  t o  do". 

With 

2.  Cons t ruc t ion  of Addi t ion  t o  Se rv ice  Area,  Bui lding 1265 Complex ........................... 230,000 

Tnis  p r o j e c t  w i l l  p rovide  a 3 ,240-square- foot  (301 sq m) s e r v i c e  a r e a  a d d i t i o n  and mod i f i ca t ion  of 
Lc55 squa re  f e e t  (42 sq m) in e x i s t i n g  building. The neu additien vi11 Fncludc 3 scrvicc a rc3  and s t e r a g e  
mezzanine. The mod i f i ca t ion  work w i l l  p rov ide  a new m m ' s  l a v a t o r y  and locke r  room and a s t o r a g e  mezzanine. 
The fo l lowing  areas w i l l  be  inc luded  i n  t h e  new a d d i t i o n :  (1)  model p r e p a r a t i o n  area,  (2)  "c lean  room" f o r  
oxygen equipment, (3) e l e c t r i c a l  eng inee r ing  t e c h n i c i a n s '  work and equipment s t o r a g e  room, ( 4 )  shop super -  
v i s o r ' s  o f f i c e ,  (5) gene ra l  equipment s t o r a g e  a r e a s ,  and (6) an  equipment d e l i v e r y  area. The a d d i t i o n  w i l l  
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ir?cLi.ide z . ? - ton  ( 1 , X i L  ‘.e.> nverheaci c r a n e  t o  s e n e  t h e  e n t i r e  acidiLicjii aiid 2 2 0 - f o o t  (6 .1  m) m c t a ?  d ~ ~ r .  
The res t rooms w i l l  be  expanded to  provide  adequate  f a c i l i t i e s  f o r  t h e  42 people  i n  t h i s  f a c i l i t y .  The complex 
nf  f a r i l i  t i e s  d i r e c t e d  and supported from Bui ld ing  1265 now i n c l u d e s  the  8-Foot High Temperature S t r u c t u r e s  
Tunnel ,  t h e  7-Lnch Mach 7 P i i o t  Tunnel,  t h e  Thermai Prwiec i iu i i  SysLLeli~s T e s t  FZci:cty, iind t h c  ? s d % 2 ~ t  HcZt:.;..g 
S t a t i c  Tes t  Stand. The model area i s  q u i t e  i nadequa te  s i n c e  it w a s  o r i g i n a l l y  s i z e d  f o r  on ly  t h e  8-Foot High 
Temperature S t r u c t u r e s  Tunnel. The e x i s t i n g  space  i s  adequate  f o r  t h e  p repa ra t ion  o f  a s i n g l e  mde l  wi th  
l i m i t e d  shop and s t o r a g e  space.  The a d d i t i o n a l  space  w i l l  a l l ow t h e  most e f f i c i e n t  work schedule  by s imul-  
t aneous ly  accommodating p r e p a r a t i o n  o f  several models,  work on oxygen equipment, c o n s t r u c t i o n  o f  systems con- 
t r o l  e l e c t r o n i c s  equipment,  and gene ra l  shop a c t i v i t i e s .  The c o n s t r u c t i o n  of  t h i s  a d d i t i o n  w i l l  permi t  more 
e f f e c t i v e  u t i l i z a t i o n  of  t h e  t unne l ,  r e l i e v e  crowded working c o n d i t i o n s  and eiiiiiiiiate ilie l ied i%r thio 
t r a i l e r s .  

G. L e w i s  Research Center  ........................................................................ 660,000 

Tunnel ,  Bu i ld ing  86..  .................................................................... 195,000 
1. Cons t ruc t ion  of  a n  Addi t ion  t o  E l e c t r i c  Power System i n  10  x 10-Foot Supersonic Wind 

This  p r o j e c t  w i l l  p rov ide  f o r  t h e  i n s t a l l a t i o n  o f  a n  u n i n t e r r u p t i b l e  power system f o r  t h e  I B M  360167 
computer i n  t h e  10 x 10-Foot Supersonic Wind Tunnel,  Bu i ld ing  86. This work w i l l  i n c l u d e  t h e  c o n s t r u c t i o n  of  
approximate ly  420 squa re  f e e t  (39 sq,m) of  a r e a  w i t h i n  the  basement of  Bui lding 86 t o  house t h e  e l e c t r i c  
b a t t e r i e s  and t h e  i n s t a l l a t i o n  of  a v e n t i l a t i o n  system and s a f e t y  equipment. The new system w i l l  i n c l u d e  a 
b a t t e r y  c h a r g e r l r e c t i f i e r  and an  i n v e r t e r  package wi th  a b a t t e r y  which w i l l  p rovide  225 k i l o w a t t s  o f  e l e c t r i -  
c a l  power t o  t h e  e x i s t i n g  computer d i s t r i b u t i o n  pane l s .  

The new u n i n t e r r u p t i b l e  power system w i l l  p rov ide  a r e l i a b l e  power source  f o r  computer o p e r a t i o n  a t  
such t i m e  as unscheduled power outages  occur  and w i l l  e l i m i n a t e  power l i n e  t r a n s i e n t s  t o  t h e  computer. The 
e x i s t i n g  I B M  360167 computer i s  r equ i r ed  f o r  o n - l i n e ,  real-t ime a n a l y s i s  o f  d a t a  from approximate ly  45 re- 
sea rch  f a c i l i t i e s  around t h e  Center .  This  computer i s  i n t e g r a t e d  wi th  t h e  experimental  t e s t  f a c i l i t i e s  t o  
c l o s e l y  monitor  t h e  t e s t ,  t o  ana lyze  some elements  qu ick ly  and t o  compare then  wi th  prev ious  r e s u l t s  i n  o r d e r  
t o  b e t t e r  u t i l i z e  t h e  t e s t  f a c i l i t y .  The annual  c o s t s  d i r e c t l y  a t t r i b u t a b l e  t o  unscheduled computer power 
s e r v i c e  ou tages  which now average  s i x  p e r  yea r  f o r  t h e  360167 system exceed $50,000 (a  yea r )  w i thou t  i nc lud ing  
any replacement  c o s t s  f o r  r e sea rch  d a t a  l o s t  du r ing  such outages .  This a d d i t t o n  t o  t h e  electrFc power s y s t e n  
i s  r e q u i r e d  a t  t h i s  t i m e  t o  e l i m i n a t e  t h e s e  unscheduled power i n t e r r u p t i o n s  which p r e s e n t  a s e r i o u s  probiem 
i n  t h e  o p e r a t i o n  o f  t h e  computer. 

2 .  Cons t ruc t ion  o f  a n  Addi t ion  t o  Equipment U t i l i z a t i o n  Bui ld ing  34 ......................... 
This  p r o j e c t  p rovides  f o r  t h e  c o n s t r u c t i o n  of  a 1,500 square  f o o t  (139 s q  m) masonry one - s to ry  

110,000 

a d d i t i o n  t o  t h e  Equipment U t i l i z a t i o n  Bui ld ing  34. ?“ne add i i iv r i  w i l l  be b d l t  OR the iiortheast c ~ r n c r  cf 
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Hci_Lding iL and w i i i  march t h e  a r c h i E e c t u r e  o f  iiie e x i s i i i i r  b u i l d i n g .  Iiicliided in t h ~  a d d i t i ~ n  ;re a l z m i n u m  
windows, t h r e e  personnel  doors ,  and one 1 0 - f o o t  by 10 - foo t  (3 .05  m by 3.05  m) r o l l  up door .  A l s o  inc luded  
i n  t h e  p r o j e c t  i s  t h e  c o n s t r u c t i o n  o f  a 400-square- foot  (37 sq m) pre-engineered  meta l  bu i ld ing  f o r  t he  

o f  Research Equipment (CURE) program t o  e n s u r e  t h a t  t h e  a v a i l a b l e  equipment i s  used most e f f e c t i v e l y  throughout 
t h e  Center .  

s t o r a g e  of  s o i v e n ~ .  Tne exis~iIlg ijiiliLdiiUll Eu;ldil-lg 2: 2s  sed t o  - - - - - :A- ---e- C-- Chn Pfi-tvnl IT t ; l ;vn t ; r \n  
pL"VIUC DycALL L V L  L I L L  " " I L L L V L  . ,LAL 

The new a d d i t i o n  w i l l  p rov ide  space  f o r  r e l e r a t i o n  of  a n  o f f i c e ,  t hus  a l lowing  the  e x i s t i n g  shop area 
t o  b e  expanded t o  accommodate a d d i t i o n a l  manpower. P a r t  o f  t he  shop area w i l l  be  i s o l a t e d  as a "safe  area" 
t o r  h igh  p r e s s u r e  componenc c e s t i n g .  ?iiis d G d i i i u i i a l  dira w i l l  r e s t i l t  iii i w r e  effLcLeiit  imn2gcncr,t by CSR- 

s o l i d a t i n g  s t o r e s .  It w i l l  a l s o  p rov ide  a c e n t r a l  area where r e c e i v i n g ,  r e p a i r i n g  and i s s u i n g  func t ions  are  
i n t e g r a t e d  wi th  t h e  e x i s t i n g  t e s t i n g  and r e p a i r  f a c i l i t i e s .  This c o n s o l i d a t i o n  w i l l  g r e a t l y  dec rease  handl ing  
and i n c r e a s e  e f f i c i e n c y  of  t h e  CURE program. 

3 .  Cons t ruc t ion  o f  P l a n t  Maintenance Materials Storage Bui ld ing  ............................. 115,000 

This p r o j e c t  p rovides  f o r  c o n s t r u c t i o n  o f  a 2 ,880-square- foot  (268 sq m) pre-engineered  metal  
b u i l d i n g  e r e c t e d  on a r e i n f o r c e d  c o n c r e t e  s l a b  i n  t h e  south  area of  t h e  Centar .  The b u i l d i n g  w i l l  be  40 f e e t  
(12.2 m) wide and 72 f e e t  (21.3 m) long w i t h  a 14 - foo t  ( 4 . 3  m) eave h e i g h t .  This  work w i l l  a l s o  inc lude  
i n s u l a t i o n ,  e l ec t r i ca l  l i g h t i n g ,  windows, and v e n t i l a t o r s .  

The b u i l d i n g  w i l l  be  used f o r  t h e  s t o r a g e  o f  p l a n t  maintenance materials which are  now s t o r e d  i n  two 
100-year-old d i l a p i d a t e d  wooden s t r u c t u r e s ,  s t o r a g e b a r n ,  Bui ld ing  304 and s t o r a g e  basement, Bui ld ing  305.  
These b u i l d i n g s  which a re  o f  q u e s t i o n a b l e  s t r u c t u r a l  i n t e g r i t y ,  are  n o t  economical t o  main ta in  and w i l l  be  
demolished as a p a r t  o f  t h e  proposed work. Cons t ruc t ion  of  t h i s  b u i l d i n g  w i l l  p rovide  f o r  more e f f e c t i v e  
s t o r a g e  o f  t h e s e  materials a t  a s i t e  which i s  more a c c e s s i b l e  t o  the  Cen te r ' s  needs.  

4 .  Cons t ruc t ion  o f  A l t e r n a t e  Power Source f o r  "West Area" F a c i l i t i e s . .  ...................... 240,000 

This  p r o j e c t  p rovides  f o r  t he  c o n s t r u c t i o n  of  a n  a d d i t i o n a l  e l e c t r i c  power source  t o  p rov ide  improved 
service f o r  fou r  major r e s e a r c h  f a c i l i t i e s :  E lec t r ic  Propuls ion  Laboratory,  Bui ld ing  301; Energy Conversion 
Labora tory ,  Bui ld ing  30.2 ; Space Power Research -mboratory,  Eu i ld ing  309 ; and t h e  Phiotovoltaic T e s t  Tdborator:;, 
Bu i ld ing  3 1 1 ,  i n  t h e  West Area of  t h e  Center. These f a c i l i t i e s  are  u t i l i z e d  f o r  such energy r e l a t e d  research  
and development p r o j e c t s  as  t h e  s t o r a g e  o f  e l e c t r i c  power, pho tovo l t a i c  demonst ra t ion ,  tes t ,  and c a l i b r a t i o n ,  
and endurance t e s t i n g  of  i o n  p ropu l s ion  engines  f o r  s p a c e c r a f t .  This  work w i l l  i n c l u d e  t h e  i n s t a l l a t i o n  o f  
920 f e e t  (280 m.) of a n  34.5 kV e lec t r ica l  t r ansmiss ion  l i n e s  on e x i s t i n g  s t e e l  towers from s u b s t a t i o n  "A" t o  
a new s u b s t a t i o n  '3" t o  be l o c a t e d  on West Area Road. The proposed t ransformer  w i l l  be  an  outdoor ,  o i l  f i l l e d  
r a t e d  3750/5000 kVA 34.5 kV pr imary ,  2.4 kV secondary mounted on a c o n c r e t e  s l a b .  The 5 kV e l e c t r i c a l  cab le s  
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w i l l  b e  extended i n  bur ied  condu i t  from t h e  t r ans fo rmer  t o  4.76 kV swi tchgear  i n  a new 300-square- foot  
(27 .9  s q  m) masonry c o n t r o l  house.  

su-Dstation !!M!! and !!--'! _. 

reconnected  and used as  an emergency f e e d e r  t o  Bu i ld ing  415 .  
r e l a y i n g  and c o n t r o l s .  

A new 2 . 4  kV t i e  c i r c u i t  w i l l  be i n s t a l l e d  on e x i s t i n g  p o l e s  connec t ing  
N' t o  permi t  p a r a i i e i  o p e r a t i o n .  i n e  e x i s t i n g  c i e  c i r c u i t  t o  s u b s t a t i o n  "K ' :  w i i i  b e  

The p r o j e c t  a l s o  inc ludes  e s s e n t i a l  p r o t e c t i v e  

The West Area i s  p r e s e n t l y  be ing  served  by a r a d i a l  power system w i t h  a 2 ,400-vol t  emergency t i e  
c i r c u i t  o f  l i m i t e d  capac i ty .  
p e r  y e a r  due t o  system mal func t ion  have been  exper ienced .  
l o s s  o f  r e sea rch  d a t a .  
o f  t h e  e l e c t r i c  power system t o  t h e s e  v i t a l  r e s e a r c h  f a c i l i t i e s .  

Power ou tages  ave rag ing  fou r  pe r  yea r  due t o  planned maintenance and one h a l f  
These power outages  a re  ve ry  c o s t l y  i n  t i m e  and  

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 a l  e l e c t r i c  power source  w i l l  improve t h e  r e l i a b i l i t y  

H. Marsha l l  Space F l i g h t  Center  ................................................................. 235,000 

1. Cons t ruc t ion  o f  Add i t ion  t o  Communications Bu i ld ing  4207 .  ................................ 235,000 

This p r o j e c t  p rovides  f o r  a 5 ,000-square- foot  (465  sq m) a d d i t i o n  t o  the  Communications Bui ld ing  
4207 a t  Marsha l l  Space F l i g h t  Center .  
s t e a d i l y  as  new t e s t i n g  techniques ,  a d d i t i o n a l  a p p l i c a t i o n s  and equipment advances have been developed.  
Emphasis on manpower r e d u c t i o n s ,  energy c o n s e r v a t i o n ,  e a r l y  warning o f  d i s a s t e r s  and p o l l u t i o n  c o n t r o l  r e q u i r e  
a remote system t o  monitor  and c o n t r o l  p l a n t  c o n d i t i o n s .  
c r e a s i n g l y  d i f f i c u l t  because t h e  space  i n  Bu i ld ing  4207 i s  too  l i m i t e d  t o  accommodate i n s t a l l a t i o n  of new 
au tomat i c  swi t ch ing  and o t h e r  equipment necessa ry  f o r  h igh  q u a l i t y  s i g n a l  t r ansmiss ion  and remote moni tor ing  
and c o n t r o l .  The a d d i t i o n a l  space  made a v a i l a b l e  by t h i s  p r o j e c t  w i l l  a l l ow i n s t a l l a t i o n  of  equipment t o  
i n c r e a s e  au tomat ion  o f  t h e  e x i s t i n g  system, the reby  enhancing c a p a c i t y ,  response  and r e l i a b i l i t y  i n  con t inu ing  
s u p p o r t  o f  a l l  programs a t  MSFC. 

Demands on t h e  te lecommunicat ions systems a t  MSFC have been growing 

The a b i l i t y  t o  meet t h e s e  demands i s  becoming i n -  

I. Na t iona l  Space Technology Labora to r i e s  ....................................................... 100,000 

1. Cons t ruc t ion  o f  Sewage Disposa l  S y s t e m ,  River Complex .................................... 100,000 

%is p r c j e c t  p rovides  f o r  the L n s t a l l a t i o n  o f  a sevage d i s p o s a l  package treati i ient p l a n t  t o  serve f i v e  
b u i l d i n g s  and a t ra i le r  i n  t h e  River  Complex area,  which houses  o f f i c e s  and l a b o r a t o r i e s .  A l l  f a c i l i t i e s  i n  
t h e  area a re  now served  by two s e p t i c  t anks .  
t o  t h e  Eas t  Pearl  River, a des igna ted  r e c r e a t i o n a l  a r e a ,  i t  i s  necessary  t o  provide  a new sewage t rea tment  f a c i l i t y  
t o  remove t h e  p o t e n t i a l  h e a l t h  hazard  c r e a t e d  by t h e  e x i s t i n g  s e p t i c  tanks .  
o l d  s e p t i c  t anks  and d r a i n  f i e l d s ;  i n s t a l l i n g  the  package t r ea tmen t  u n i t ,  6- inch (15 .2  cm) v i t r i f i e d  c l a y  

Because of  s o i l  p e r c o l a t i o n  and the Kiver Complex's proximi ty  

The p r o j e c t  i n c l u d e s  removing t h e  

l i nes ,  2nd mmhc?les; and prc??ding fn r  p r e t r e a t m e n t  cf 2 l i ! E i t e d  2 E E - t  cf  2ci-'r, 2nd che!Eic2?s. 
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................................................................. $95 , 090 J. ! .!CJllCI~S P l l g h t  C e n t e r : , , : , . -  - 

1 - Const ruc t ion  o f  Add i t ion  to  t h e  F l i g h t  Informat ion  Cont ro l  and Ana lys i s  Laboratory,  
r -  Buiiding N - i ~ i .  .......................................................................... 165 ,ne!! 

“his p r o j e c t  provides  f o r  3 ,400  squa re  f e e t  (315.9 sq m )  of  a d d i t i o n a l  o f f i c e  space on the  second 
f l o o r  and a n  a d d i t i o n a l  3,400 squa re  f e e t  (315.9 sq m) f o r  s u p p l i e s ,  and p a r t s  s t o r a g e ,  and r e p a i r  t a c i l i t y  
on the  f i r s t  f l o o r .  The p r o j e c t  i n c l u d e s  t h e  necessa ry  a i r  cond i t ion ing ,  e l e c t r i c a l ,  communication, and f i r e  
p r o t e c t i o n  f o r  t he  expansion.  Th i s  p r o j e c t  w i l l  a l low f o r  c o n s o l i d a t i n g  o f  a l l  computer personnel  i n  t h e  one 
l o c a t i o n  and provide  f o r  more e f f i c i e n r  and i i i i i e  b s v i i k g  u p e i a t l o f i s .  

2 .  Cons t ruc t ion  of  a Pub l i c  Informat ion  Bui ld ing  ............................................ 240,000 

This  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 p u b l i c  in format ion  f a c i l i t y  w i th  d i s p l a y  area, o f f i c e ,  
and rest  rooms f o r  t h e  V i s i t o r ’ s  In fo rma t ion  Center .  The f a c i l i t y  w i l l  c o n t a i n  approximately 7,500 square  
f e e t  (696.8 s q  m) o f  f l o o r  space ,  i n c l u d i n g  r e s t  rooms and mechanical equipment room. The f a c i l i t y  w i l l  i n  
c l u d e  a s o l a r  h e a t i n g  and a i r  c o n d i t i o n i n g  system wi th  approximate ly  2,000 square  f e e t  (185.8 sq m) o f  s o l a r  
a r r a y .  

The Wallops F l i g h t  Center  (WFC) h a s  been u t i l i z i n g  temporary and subs tandard  f a c i l i t i e s  f o r  t h e i r  
p u b l i c  in format ion  d i s p l a y  f a c i l i t y .  The p r e s e n t  l o c a t i o n  i s  be ing  reconver ted  i n t o  a n  a i r c r a f t  maintenance 
hangar  t o  handle  i n c r e a s i n g  a e r o n a u t i c a l  programs and e x i s t i n g  f a c i l i t i e s  are n o t  adequate  t o  house t h i s  
func t ion .  
v i s i t o r s  t o  WF‘C and demonst ra te  t h e  a p p l i c a t i o n  o f  s o l a r  technology t o  t h e  pub l i c .  

The new f a c i l i t y  w i t h  s o l a r  h e a t  and a i r  cond i t ion ing  w i l l  accommodate t h e  i n c r e a s i n g  number of  

K. Various Locat ions ............................................................................ 2,480,000 

1. Cons t ruc t ion  of A i r s t r i p  Extens ion ,  Goldstone,  C a l i f o r n i a . . .  ............................. 150,000 

This  p r o j e c t  w i l l  p rov ide  f o r  ex tending  t h e  p r e s e n t  a i r s t r i p  a t  Goldstone,  C a l i f o r n i a  from 4,760 f e e t  
( 1 , 4 5 0  m) t o  6 , 0 0 0  f e e t  ( 1 , 8 2 9  m) and widening from 60 f e e t  ( 1 8 . 3  m) t o  100 f e e t  ( 3 0 . 5  m ) .  Improvements 

w i l l  i nc lude  paving turnarounds  and p r o v i s i o n  f o r  a s h o r t  t a x i  way a t  the m r t h e a s t  sild o f  t h c  ruzw”j.. 

The extens ion  and widening of  t h e  a i r s t r i p  a r e  r equ i r ed  t o  meet new Fede ra l  Av ia t ion  Adminis t ra t ion  
(FAA) minimum requi rements  and w i l l  p rov ide  g r e a t e r  s a f e t y  du r ing  f r equen t  s eve re  climate cond i t ions .  

Go lds tune  5s  l o c a t e d  175 road m i l e s  from t h c  Jct  Propuls ion  Labora tory  (JPL) i n  Pasadena. There i s  a 
c o n s t a n t  requirement  f o r  JPL t e c h n i c a l  personnel  t o  t r a v e l  t o  Goldstone on r o u t i n e  o r  emergency p r o j e c t s  f o r  
s h o r t  pe r iods  of time. Consequently from 2 5  t o  io0  peopie  a r e  fiown EO and from Zoids io~ie  d a i l y .  
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2 .  Cons t ruc t ion  of L o g i s t i c s  Support  Area, Merr i t t  I s l a n d  (MIIA), Flo r ida  .................... 170,000 

m 
111is p ~ u j e c i  w i l l  p r o v i d e  f o r  rile consr-rucKion o f  a 2 ,GGG-square- luuC (i85.8 sq. m. j i o g i s t i c s - s t o r a g e  

a d d i t i o n  t o  t h e  o p e r a t i o n s  b u i l d i n g  a t  t h e  MILA S p a c e f l i g h t  Tracking and Data Network (STDN) s t a t i o n .  The 
b u i l d i n g  w i l l  b e  concrete-masonry cons t ruc t ed  on a s lab-on-grade t o  match e x i s t i n g  c o n s t r u c t i o n .  E x i s t i n g  
u t i l i t i e s ,  f i r e  d e t e c t i o n l p r o t e c t i o n  systems w i l l  be  extended a s  necessary .  

The r e c e n t  conso l ida t ion  of  t h e  Deep Space Network (DSN) s t a t i o n  i n t o  the  M I L A  STDN s t a t i o n  w a s  
accompiished a t  no b u i i d i n g  expansion by reducing  e x i s t i n g  i o g i s t i c s  and o f f i c e  space  beiow minimum s t anda rds .  
I n  a d d i t i o n ,  s t o r a g e  space  now u t i l i z e d  o f f  t h e  s t a t i o n  must be r e l inqu i shed  i n  t h e  nea r  f u t u r e .  
t h e  a d d i t i o n  i s  necessa ry  t o  provide  l o s t  s t o r a g e  space  and t o  provide  the  s t a t i o n  wi th  t h e  l o g i s t i c s  s t o r a g e  
space  f o r  f u n c t i o n a l  ope ra t ion  of t h e  s t a t i o n .  

Therefore ,  

3 .  I n s t a l l a t i o n  o f  Cen t ra l  A i r  Condi t ion ing  System, STDN S t a t i o n ,  Goldstone, C a l i f o r n i a . .  . . . . 215,000 

This  p r o j e c t  w i l l  p rovide  f o r  t h e  c o n s t r u c t i o n  of  a c e n t r a l  c h i l l e d  water a i r  cond i t ion ing  system t o  
suppor t  t h e  o p e r a t i o n s  and a d m i n i s t r a t i o n  b u i l d i n g s  a t  t h e  Goldstone STDN S ta t ion .  The c e n t r a l  c h i l l e d  water  
system w i l l  be  f a b r i c a t e d  from e x t e r i o r  type u n i t s  and w i l l  be  i n s t a l l e d  on a conc re t e  pad a t  t h e  south end of  
t he  o p e r a t i o n s  b u i l d i n g .  The e x i s t i n g  system i s  composed o f  o l d ,  m u l t i p l e ,  d i r e c t  expansion,  s i n g l e  u n i t s  
which a r e  d i f f i c u l t  t o  main ta in  and c o s t l y  t o  o p e r a t e .  The e x i s t i n g  f a c i l i t i e s  were inc remen ta l ly  cons t ruc t ed  
to  m e e t  t h e  needs of  t h e  s t a t i o n  as  they  developed.  

The new c e n t r a l  system w i l l  p rov ide  b e t t e r  ba l ance  and c o n t r o l  under f l u c t u a t i n g  e l e c t r o n i c  loads .  
This  w i l l  permi t  qu ick  r e a c t i o n  t o  i n c r e a s e s  and dec reases  i n  load ,  thereby  a l lowing  t h e  system t o  o p e r a t e  a t  
l e s s  c o s t .  I n  a d d i t i o n ,  a l a r g e  p o r t i o n  of  t h e  redundancy of  t h e  e x i s t i n g  m u l t i p l e  s i n g l e  u n i t s  can be  
e l imina ted .  

4 .  Cons t ruc t ion  o f  Geophysical In s t rumen ta t ion  F a c i l i t i e s ,  Various Loca t ions . . .  .............. 245,000 

This  p r o j e c t  w i l l  p rovide  f o r  t h e  c o n s t r u c t i o n  of  a n  underground o r  e a r t h  covered enc losu re ,  approxi -  
I ^  , . mateiy 1 5  f e e t  (4 .6  xj by 8 f e e t  C L . ~  m) t o  house seismometers ,  tiltmeters, and gravimeters  a t  t he  

fo l lowing  t h r e e  l a s e r  t r a c k i n g  f a c i l i t i e s :  Otay M t .  and Quincy, C a l i f o r n i a ,  and Bear Lake, Utah. Vehic le  
a c c e s s ,  power, and a s e c u r i t y  fence t o  p reven t  vandal i sm a r e  inc luded .  

To f u l l y  i n t e r p r e t  t he  range measurements from t h e  Laser  Tracking Network, measurements a t  many of  t h e  
s i t c s  3rc rcqu i r cd  from ve ry  s e n s i t t v e  in s t rumen t s :  seisinometers,  t i l tmeters ,  and gravimeters .  Therefore ,  a 
s p e c i a l  underground conc re t e  enc losure  i s  needed t o  p rov ide  t h i s  environmental  s t a b i l i t y  f o r  t h e  ins t ruments .  
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ZS rqi; 

5. To p rov ide  f o r  t he  accomplishment of  p r o j e c t  work which had p r e v i o u s l y  been scheduled b u t  
which could n o t  be undertaken due t o  t h e  need t o  r e v i s e  t h e  l i s t i n g  o f  work i n  favor  of  
t he  Johnson Space Center  Lunar Sample C u r a t o r i a l  F a c i l i t y  as  provided f o r  by F i s c a l  Year 
1977  Cons t ruc t ion  o f  F a c i l i t i e s  Appropr i a t ion  Conference Report  (Report  No. 9 4 - 1 3 h 2 ) j  
ciaieci j u i y  2 2 ,  i 3 7 6 ,  page Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  1 ,700,000 

a .  Cons t ruc t ion  of Support  F a c i l i t i e s  f o r  Mobile Lasers, Various Loca t ions . .  ............. (1,455,000) 
This  p r o j e c t  w i l l  p rovide  f a c i l i t i e s  f o r  t h e  p e r i o d i c  l o c a t i o n  of  mobile ,  p r e c i s e  laser t r a c k i n g  

s t a t i o n s  t o  suppor t  t h e  Laser Ea r th  Dynamics Program (LED).  This p r o j e c t  i s  designed t o  d e f i n e  t h e  g loba l  
t e c t o n i c  p l a t e s ,  p l a t e  motion ( ea r thquakes ) ,  p l a t e  s t r e s s ,  and informat ion  abour  f a u l t  s t r u c t u r e s .  The con- 
s t r u c t i o n  w i l l  c o n s i s t  o f  s i t e  c l e a r i n g l g r a d i n g ,  road c o n s t r u c t i o n ,  e r e c t i o n  of  temporary s h e l t e r s ,  t r a i l e r  
h a r d s t a n d s ,  b o r e s i g h t  towers ,  wind holddowns, connec t ion  o f  commercial power, grounding and s a n i t a r y  f a c i l i t i e s .  
Higher c o s t s  a r e  es t imated  a t  t h e  remote s i tes  due t o  t h e i r  d i s t a n c e s  from suppor t ing  c e n t e r s  and a r e a  l o c a t i o n s  
A l l  c o s t s  have been t a i l o r e d  t o  t h e  proposed s i tes .  These f a c i l i t i e s  w i l l  be  cons t ruc t ed  f o r  t h e  mobile l a s e r  
f a c i l i t i e s  a t  e i g h t  v a r i o u s  l o c a t i o n s  i n c l u d i n g  Alaska ,  and range i n  es t imated  c o s t  from $125,000 t o  $245,000. 

Each o f  t h e  e i g h t  s i t e s  w i l l  b e  managed as  a s e p a r a t e  p r o j e c t  because o f  t h e  d i f f e r e n t  l o c a t i o n s  
involved .  

b. Cons t ruc t ion  o f  a 30-Foot Antenna a t  t h e  Netwoi-'R T e s t  and Tra in ing  F a c i l i t y  
(NTTF), Goddard Space F l i g h t  Center . . . . . . .  ............................................ (245,000) 

This  p r o j e c t  w i l l  r e l o c a t e  an  e x i s t i n g  30- foot  ( 9  m) an tenna  t o  the  Network Test and Tra in ing  
F a c i l i t y  (NTTF). The c o n s t r u c t i o n  inc ludes  an tenna  foundat ion ,  b o r e s i g h t  tower foundat ion  and guy anchors 
a hydro-mechanical b u i l d i n g ,  power and s i g n a l  c a b l e  t r ench ing ,  necessa ry  road a c c e s s e s .  and an tenna  service 
apron. This p r u j e c l  o r i g i n a l l y  was t o  b e  s i t e d  a t  Rosman, North Caro l ina ,  This  r e l o c a t i o n  is ncccssa ry  t o  
m e e t  changes i n  programmatic requi rements .  
systems w i l l  be  extended as  necessary .  

The s t a t i o n ' s  grounding,  f i r e  d e t e c t i o n / p r o t e c t i o n  and e l e c t r i c a l  

The requi rement  e x i s t s  t o  p rov ide  t h e  NTTF s t a t i o n  wi th  a f u l l  Uni f ied  S-Band c a p a b i l i t y  and a 
s imul taneous  S/f<u-Sand o p e r a t i o n a l  c a p a b i l i t y .  This suppor t  i s  r equ i r ed  f o r  a l l  synchronous and e l l i p t i c a l  
o r b i t i n g  s p a c e c r a f t .  
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MISCELLANEOUS PROJECTS LESS THAN $50,000 EACH ..................................................... 550,000 

TOTAL ........................................................................................... 5.950.000 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

It i s  es t imated  t h a t  between $4 m i l l i o n  and $6 m i l l i o n  per  year  w i l l  be  r equ i r ed  f o r  t h e  c o n t i n u a t i o n  of  
t h i s  e s s e n t i a l  minor c o n s t r u c t i o n  work a t  NASA f i e l d  i n s t a l l a t i o n s  ar?:! Csvcrn;;lent-own~J i d u s t r i a i  p i a n t s  
engaged i n  NASA a c t i v i t i e s .  
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Regular  Requirements 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

........................... u J i v 3 I n u b i L u i v  ur  rnLiLiiie3 

FISCAL YEAR 1978 ESTIMATES 

SUMMARY 

r f i L i L i i r  ruiiw\ii\b H I ~  U L > L ~ I U  
-. ..--- -- a .--.,..Î  . .- --^-  -- 

Page No. Amount 

6 ,100 , 000 

................................................................... CF 15-2 
Sus t a in ing  eng inee r ing  support . . . . . .  .............................................. 1,255,000 CF 15-3 
P re l imina ry  eng inee r ing  r e p o r t s  and r e l a t e d  s p e c i a l  engineer ing  suppor t  ........... 1,655,000 CF 15-4 
F i n a l  des ign  ...................................................................... 2,950,000 CF 15-5 

Master p lanning  240 , 000 

Other  Requirements:  5,680 , 000 

S h u t t l e  f a c i l i t y  planning and des ign  .............................................. 2,680,000 CF 15-6 
Spacelab/payloads p lanning  and des ign  ............................................. 630 , 000 CF 15-7 
Large a e r o n a u t i c a l  f a c i l i t i e s  p lanning  and design. . . .  ............................. 2,370,000 CF 15-7 

To ta l . . . . . . . .  ................................................................... 11.780.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1978 ESTIMATES 

PROJECT TITLE: F a c i l i t y  Planning and Design 

FY 1978 CoF ESTIMATE: $11,780,000 

The funds reques ted  i n  t h i s  estimate are r e q u i r e d  t o  provide  f o r  t h e  fo l lowing  advance planning and des ign  
a c t i v i t i e s  r e l a t e d  t o  f a c i l i t i e s  a c t i v i t i e s  and p r o j e c t s :  

a .  The accomplishment o f  necessa ry  development and master p lanning  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 the rwise  provided f o r ,  t h e  p r o v i s i o n  of  cont inuing  eng inee r ing  suppor t  and s p e c i a l  engineer ing  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 re l imina ry  eng inee r ing  r e p o r t s ,  c o s t  e s t i m a t e s ,  and des ign  and c o n s t r u c t i o n  
schedu les .  

c .  The p r e p a r a t i o n  of  f i n a l  c o n s t r u c t i o n  c o n t r a c t  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 schedules  t h a t  are  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 ,  as  w e l l  as  the  accomplishment o f  
s p e c i a l  f a c i l i t i e s  s t u d i e s  and r e p o r t s .  

The $11,780,000 r eques t ed  f o r  f a c i l i t y  p lanning  and des ign  f o r  FY 1978 i s  composed of  two major segments:  

a .  Regular requi rements  - $6,1UU,UUU 

b. Other requi rements  - $5,680,000 

Regular  requirements  encompass the  b a s i c  purposes  o u t l i n e d  above. The "o ther  requirements" ,  wh i l e  a l s o  i n  
suppor t  o f  t h e s e  purposes ,  cover  those  special  needs d i c h  a re  r e l a t e d  t o  l a r g e ,  complex p r o j e c t s  o r  s p e c i f i c  
programs which a r e  cons idered  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  requirements  and f o r  which e a r l y  
d e f i n i t i o n  i s  e s s e n t i a l .  

CF 15-1 



These l a r g e  p r o j e c t s  r e q u i r e  s i g n i t i c a n t l y  more p ianning  and ionge r  i ead  t i m e  than  i s  normaiiy invoived.  
Much o f  t h i s  p lanning  must b e  completed p r i o r  t o  i n c l u s i o n  of t he  p r o j e c t  i n  a budget  r e q u e s t ;  consequent ly ,  
most o f  t h e s e  p r o j e c c s  r ep resenc  a con t inu ing  e f f o r t  irom previvus  years r a t i i e r  tiian n e w  work. 

1. REGULAR REQUIREMENTS ......................................................................... 6.100.000 

A .  ................................................................................ 240,000 

This segment o f  t h e  requi rement  i n c l u d e s  t h e  necessary  p rov i s ions  t o  update  and f u r t h e r  develop 
e x i s t i n g  mas ter  p l ans  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 lud ing  f a c i l i t y  s t u d i e s  and s i t e  i n v e s t i g a t i o n s .  Docu- 
menta t ion  w i l l  d e f i n e  f a c i l i t y  parameters  w i t h i n  which subsequent  engineer ing  e f f o r t s  w i l l  be  based f o r  f u t u r e  
development.  This  a l s o  provides  f o r  documentat ion on e x i s t i n g  p l a n s  where a c t i o n s  o r  d e v i a t i o n s  from previous  
p l a n s  have n o t  been recorded f o r  t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

Master p l a n s  a t  t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s  are  g e n e r a l l y  updated a t  c y c l i c  3-year  i n t e r v a l s .  
Approximately one - th i rd  of  t h e  f i e l d  i n s t a l l a t i o n s  are  involved i n  any one f i s c a l  y e a r ,  keeping t h e  l e v e l  of  
e f f o r t  r e l a t i v e l y  cons t an t .  These p l a n s  p rov ide  f o r  t h e  o r d e r l y  c o n s i d e r a t i o n  of t h e  a l l o c a t i o n ,  proper  
arrangement  and e f f i c i e n t  c o r r e l a t i o n  o f  l a n d  areas and s t r u c t u r e s  t o  s e r v e  t h e  purpose of  t h e  v a r i o u s  i n s t a l l a -  
t i o n s .  Represen ta t ive  master p lanning  a c t i v i t y  cand ida te s  f o r  FY 1978 are:  

(1)  Goddard Space F l i g h t  Center  

A major update  t o  i n c o r p o r a t e  t h e  land-use  i n t e r f a c e s  wi th  l a t e s t  A g r i c u l t u r a l  Research Center 
p l ann ing ,  remote t e s t  s i t e  d a t a  and proposed c o n s t r u c t i o n  p l ans .  

(2) White Sands T e s t  F a c i l i t y  

A scheduled update  t o  r e f l e c t  t h e  e x i s t i n g  f a c i l i t i e s  i nven to ry  and use.  

(3) Langley Research Center  

;? n,ajcr update  tc i n c c r p o r a t e  c u r r e n t  and planned !-!est Area develepment 2nd master  n l a n  t' invef i tory . 
(4 j 'Marshaii Space F i ig 'n t  Center  

A major update  t o  involve  f a c i l i t i e s  c o n s o l i d a t i o n  p lanning ,  land  u t i l i z a t i o n  and gene ra l  updat ing  
of  t h e  e x i s t i n g  p l an .  
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t ance  which h a s  been evidenced i n  r e c e n t  y e a r s ,  and must be  g iven  f u r t h e r  h igh  p r i o r i t y  throughout  FY 1978. 
These e f f o r t s  a r e  o f  upmost importance due t o  t h e  more u n p r e d i c t a b l e  c o s t  s i t u a t i o n  which c u r r e n t l y  e x i s t s ,  
and 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, f u e l s ,  t h e  con t inu ing  importance of  energy conse rva t ion  and e f f i -  
c i ency ,  and t h e  o p e r a t i o n  and maintenance c o s t  f o r  t h e  p h y s i c a l  p l a n t .  This  a l s o  inc ludes  p r o v i s i o n s  f o r  
main ta in ing  a c u r r e n t  eng inee r ing  d a t a  base  and updated c o n s t r u c t i o n  s p e c i f i c a t i o n s  f o r  u t i l i z a t i o n  b y  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 .  The fo l lowing  i tems a r e  inc luded  i n  t h e  FY 1978 requi rements :  

(1) Bui ld ing  Research and Advisory Board Support  

This cove r s  annual  suppor t  t o  t h e  Fede ra l  Cons t ruc t ion  Council  (FCC) o p e r a t i o n s  and provides  f o r  
s p e c i a l  s t u d i e s  t h a t  t h i s  Counci l  w i l l  perform throughout  FY 1978 t o  h e l p  advance t h e  s c i e n c e  and technology 
of  Fede ra l  Government b u i l d i n g  and cons t ruc t ion .  The FCC i s  a committee of  t h e  Bui ld ing  Research Advisory 
Board, Na t iona l  Academy of  Sc iences ,  and i t s  a c t i v i t i e s  a re  suppor ted  by s e v e r a l  Fede ra l  agenc ie s  inc lud ing  
NASA. 

( 2 )  U t i l i t i e s  Se rv ices /Ra te s  Analys is  

Th i s  p rov ides  f o r  t h e  cont inued  services o f  u t i l i - t y  rate a n a l y s i s  suppor t ,  t o  i n c l u d e  counse l ing ,  
s u r v e i l l a n c e ,  and Agency-wide recommendations wi th  r ega rd  t o  u t i l i t y  ra tes ,  c o n t r a c t  n e g o t i a t i o n s  and systems 
o p e r a t i o n s .  This has  become o f  i n c r e a s i n g  importance i n  l i g h t  o f  t h e  r a p i d  i n c r e a s e s  i n  u t i l i t y  c o s t s  and 
u t i l i t y  supply problems. 

(3) Design S p e c i f i c a t i o n s  Update and Support  

This p rov ides  f o r  t h e  con t inua t ion  o f  eng inee r ing  services f o r  t he  updat ing  and r e f i n i n g  of 
t h e  Agency-wide c o n s t r u c t i o n  s p e c i f i c a t i o n  systems which combines a c a t a l o g  of  preapproved s t anda rd  cons t ruc -  
t i o n  s p e c i f i c a t i o n s ,  and a program f o r  s e l e c t i v e  r e t r i e v a l  and p r i n t o u t  of b id  s p e c i f i c a t i o n s .  

( 4 )  F a c i l i t y  Opera t ion  and Maintenance Ana lys i s  

This  p rov ides  f o r  cont inued engineer ing  suppor t  i n  implementing, a t  f i e l d  i n s t a l l a t i o n s ,  improve- 
ments 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  systems,  p r e v e n t i v e  maintenance, and f a c i l i t i e s  management 
and r e p o r t i n g .  Th i s  a l s o  i n c l u d e s  some f a c i l i t y  o p e r a t i o n  and maintenance management surveys  t o  be  conducted 
on a p r i o r i t y  b a s i s  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 .  
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( 5 )  1:nergy Keduction Anaiys is  and bupporr: 

S ince  e a r i v  i976 p r o g r e s s i v e i v  i n c e n s i i i e d  e i i v r  is ;lave beer' l indertaken E O  i d ~ n t i f y ,  S C U T ~ Y  
and develop new i n i t i a t i v e s  which w i l l  a s s i s t  i n  r educ ing  N A S A ' s  f u t u r e  energy consumption. 
i n i t i a t i v e s  thus  f a r  have o r  w i l l  need some c a p i t a l  inves tment  i n  f a c i l i t i e s  t o  provide  c a p a b i l i t i e s  e i t h e r  
d i r e c t  o r  i n d i r e c t  t o  reduce  energy demands. 
energy consumption p r o g r e s s i v e l y  wi th  a l e v e l - o f €  envis ioned  i n  t h e  1980-85 t ime frame. It i s  a n t i c i p a t e d  
t h a t  t h i s  FY 1978 phase o f  t h i s  t o t a l  endeavor w i l l  complete  t h i s  i d e n t i f i c a t i o n  phase and t h a t  f u t u r e  
requi rements  w i l l  r e l a t e  t o  t h e  p r e p a r a t i o n  of  P E R ' S  and f i n a l  des ign .  

Most of  t h e s e  

This  i s  w i t h i n  t h e  cont inuing  t o t a l  e f f o r t  t o  reduce  NASA's 

( a )  This  provides  f o r  t h e  c o n t i n u a t i o n  o f  eng inee r ing  s e r v i c e s  to  e s t a b l i s h  bo th  immediate and 
long-range energy conse rva t ion  c r i t e r i a  f o r  t h e  o p e r a t i o n a l  management and des ign  o f  b u i l d i n g s .  Involved i s  
the  v a l i d a t i o n  of  a n  energy computer modeling program t o g e t h e r  w i th  t h e  s i m p l i f i c a t i o n  and a p p l i c a t i o n  guide-  
l i n e s .  This  i s  a n  ex tens ion  of  an  e x i s t i n g  program t o  develop s u b s t a n t i v e  energy conse rva t ion  des ign  c r i t e r i a  
and o p e r a t i o n a l  procedures  f o r  e x i s t i n g  s t anda rd - type  b u i l d i n g s  a t  NASA i n s t a l l a t i o n s  as w e l l  a s  t h e  con- 
t r a c t e d  examinat ion of p o t e n t i a l  energy r e d u c t i o n  i n i t i a t i v e s .  

(b)  This  a l s o  provides  f o r  eng inee r ing  suppor t ,  a n a l y s e s  and r e p o r t s  r e l a t i v e  t o  f a c i l i t y  
impacts ,  f e a s i b i l i t y  i n t e r f a c e s  and c o s t  e f f e c t i v e n e s s  o f  proposed mod i f i ca t ion  t o  NASA f a c i l i t i e s  which w i l l  
i n c o r p o r a t e  s o l a r  technology.  This  work w i l l  be  i n  response  t o  any agreements between NASA and ERDA, FEA o r  
o t h e r s  under which they  w i l l  p rov ide  s o l a r  c o l l e c t o r s  and p rocess  components €or  i n c o r p o r a t i o n  i n t o  a n  o p e r a t -  
i ng  NASA f a c i l i t y .  NASA would i n s t a l l  such s o l a r  equipment and i n t e g r a t e  i t  t o  the  maximum e x t e n t  i n  i t s  
o v e r a l l  e f f o r t s  t o  reduce r e l i a n c e  on f o s s i l  f u e l s .  

( 6 )  Value Engineer ing ,  Cost V a l i d a t i o n  and Ana lys i s  

This  w i l l  p rov ide  f o r  t he  procurement of  eng inee r ing  s e r v i c e s  t o  improve, whenever p o s s i b l e ,  c o s t  
e f f e c t i v e n e s s  o f  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  des ign  c r i t e r i a ,  s p e c i f i c a t i o n s  and working drawings 
f o r  s p e c i f i c  material components and systems t o  a d e t a i l e d  independent  review by engineer ing  s p e c i a l i s t s  i n  
t h e  p a r t i c u l a r  a r e a  o f  involvement.  It  w i l l  a l s o  p rov ide  s e r v i c e s  necessary  t o  more a c c u r a t e l y  p r e d i c t  
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 sources  p lanning  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 .  

C .  P re l imina ry  Engineer ing  Reports  and Rela ted  Spec ia l  Engineer ing Support ................... 1,655,000 

(1) Pre l imina ry  Engineer ing Reports  (PER'S) .............................................. (1,180,000) 

P r e p a r a t i o n  o f  P E R ' 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  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 n  he i n c l i i d P d  i n  t h e  FY I980 Cons t ruc t ion  o f  F a c i l i t i e s  program a r e  provided f o r  by t h i s  estimate. These 
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r e p o r t s  a re  r equ i r ed  t o  permi t  t he  e a r l y  and t imely  development of t h e  b e s t  p r o j e c t  r equ i r ed  t o  m e e t  t h e  s t a t e d  
c &:---i -.--a - -a  e- ..--..:a- t h -  - , . i - t -a hq0;,-  a q t q  ,-,rt;mltnr c . - h o ~ T q i o c  r o i a t o a  to aEIT clr,-.h f l , t l l rP  L U L l L L L U I I U L  I I C C U  CIllU L" y L u v L u C  L L L C  L L L U C L U  " U U L . .  --c-, .."-.. L Y L I L I I Y C C Y  -..- Y . . L L I U U L I l  ------- , ........... 
budgetary  proposa ls .  This  r e q u e s t  w i l l  p rov ide  f o r  PER work a s s o c i a t e d  wi th  proposed subsequent  c o n s t r u c t i o n ,  
except  f o r  Space S h u t t l e ,  payloads and l a r g e r  a e r o n a u t i c a l  requi rements ,  i nvo lv ing  a n  e s t ima ted  c o s t  o f  $20 
m i l l i o n  t o  $30 m i l l i o n  of  c o n s t r u c t i o n  f o r  which updated PER'S w i l l  be  needed,  and wi th  new p r o j e c t s  es t imated  
t o  c o s t  $35 m i l l i o n  t o  $45 m i l l i o n  f o r  which completed new P E R ' S  w i l l  b e  r equ i r ed .  I n  a d d i t i o n ,  t h i s  estimate 
i n c l u d e s  $285,000 f o r  a unique PER t a i l o r e d  t o  confirming t h e  p red ic t ed  performance of  a l a r g e  advanced 
an tenna  system and i t s  a b i l i t y  to  meet r i g i d  s p e c i f i c a t i o n s ,  and e v a l u a t i n g  s p e c i a l  and unique components and 
t h e i r  proposed f u n c t i o n a l  des ign .  This work w i l l  a l s o  weigh s p e c i f i c a t i o n  and performance a g a i n s t  c o s t  t o  
ach ieve  an  optimum l a r g e ,  low c o s t ,  advanced an tenna  system. 

( 2 )  Re la ted  Spec ia l  Engineer ing  Support  ................................................... (475,000) 

I n v e s t i g a t i o n s  and p r o j e c t  s t u d i e s  r e l a t e d  t o  proposed f a c i l i t y  p r o j e c t s  t o  be  inc luded  i n  t h e  
subsequent  Cons t ruc t ion  o f  F a c i l i t i e s  programs are provided f o r  by t h i s  e s t ima te .  Such s t u d i e s  have taken  on 
a n  i n c r e a s e d  importance i n  r e c e n t  y e a r s  and i n v o l v e  chemical was te  d i s p o s a l ,  u t i l i t y  c o n t r o l  systems improve- 
ments ,  and misce l laneous  energy and l i k e  s t u d i e s .  These s t u d i e s  a r e  r e q u i r e d  t o  a l low f o r  t h e  t imely  develop-  
ment o f  p r o j e c t s  t o  m e e t  t h e  s t a t e d  f u n c t i o n a l  needs and t o  provide  b a s i c  d a t a ,  c o s t  e s t i m a t e s ,  and schedules  
f o r  r e l a t e d  f u t u r e  budgetary  p roposa l s .  

D. F i n a l  Design .............................................................................. 2,950,000 

The amount r eques t ed  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  des igns ,  p l a n s ,  drawings and s p e c i f i c a t i o n s  
necessa ry  f o r  t h e  accomplishment o f  p r o j e c t s  o t h e r  than Space S h u t t l e ,  Spacelab and Large Aeronau t i ca l  f a c i l i t y  
p r o j e c t s ,  p r i m a r i l y  those  which a r e  planned f o r  i n c l u s i o n  i n  t h e  FY 1979 Cons t ruc t ion  o f  F a c i l i t i e s  program. 
This  r e q u e s t  w i l l  p rov ide  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  wi th  such proposed subsequent  c o n s t r u c t i o n  o f  t h i s  
n a t u r e  e s t ima ted  t o  c o s t  $45 m i l l i o n  t o  $50 m i l l i o n .  It w i l l  a l s o  p rov ide  f o r  r e s i d u a l  requi rements  of  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  des ign  a c t i v i t i e s .  

2 .  OTHER REOUIREMENTS ............................................................................ 5.680.000 

These o t h e r  f a c i l i t i e s  p lanning  and des ign  requi rements  a r e  genera ted  by p o t e n t i a l  f u t u r e  p r o j e c t s ,  l a r g e  
L LYL.GU L y. L l l Y L  LA, Y Y Y V  ..LU ..CY ..- -.. -- ..-- - space L,, b L ~ t :  2nd o f  8 c o q l e x  n ~ t u r e .  n ,ase  t h i s  p a r t i c u l s r  r n n . * n r t  zre n r i m g r i 1 ~ ~  g c c n r i a t n r l  r . ~ i t h  f i i t t i vo  1 -  - 1 - -  

programs which r e q u i r e  a long p lanning  c y c l e .  E a r l y  and p r o g r e s s i v e  des ign  work i s  e s s e n t i a l  t o  ensu re  the  
u l t i m a t e  b e s t  d e s i g n ,  c o s t  estimates and schedules .  These p r o j e c t s  then  r e q u i r e  added p lanning  e f f o r t  and 
a s s o c i a t e d  des ign  l e a d  t i m e  w e l l  beyond t h a t  normally a s s o c i a t e d  wi th  p re l imina ry  engineer ing  r e p o r t s  and 
v gene ra l  type f a c i l i t y  p r o j e c t s .  For t h i s  r eason ,  t h e s e  requi rements  must be  provided f o r  ove r  and above t h e  
r e g u l a r  and t h e  more r e c u r r e n t  f a c i l i t y  p l ann ing  and des ign  needs covered above. 
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r n n  ,.nn A .  S h u t t i e  b a c i i i t y  pianninp and u e s i ~ n  ...................................................... 2,oov,vvv 

f c o n  nnn\ {ij S h u t t i e  F a c i l i i i e s  S t u d i e s  a ~ ~ c i  F r e l i u ~ i u a r y  Desig iL. .  .................................. ~ ~ w u , w u w ~  

This p o r t i o n  of  t h e  t o t a l  Space S h u t t l e  F a c i l i t y  requirements  i s  a s s o c i a t e d  w i t h  t h e  p r e p a r a t i o n  
o f  p re l imina ry  eng inee r ing  r e p o r t s  ( P E R ' S ) ,  t h e  conduct  of  f a c i l i t i e s  i n v e s t i g a t i o n s ,  and s t u d i e s  f o r  f a c i l i -  
t i e s  p r o j e c t s  which i n  most c a s e s  w i l l  b e  inc luded  i n  t h e  FY 1980 Cons t ruc t ion  o f  F a c i l i t i e s  program. 
p re l imina ry  work i s  a s s o c i a t e d  wi th  f u t u r e  c o n s t r u c t i o n  f o r  t h a t  y e a r ,  now es t ima ted  tc  c o s t  approximate ly  
$40 m i l l i o n  t o  $45 m i l l i o n ,  and wi th  a n t i c i p a t e d  requi rements  t o  s tudy  f a c i l i t y  problems r e l a t i n g  t o  program 
implementat ion.  
t e r m  l o g i s t i c s  requi rements  connected w i t h  s u s t a i n e d  h igh  f l i g h t  rates. These f a c i l i t i e s  r e l a t e  t o  launching 
and l and ing  as well as t h o s e  needed t o  s u p p o r t  p roduc t ion  of t h e  e x t e r n a l  tank and s o l i d  r o c k e t  b o o s t e r s ,  which 
must b e  capable  o f  sus t a ined  o p e r a t i o n s  a t  t h e  ra te  o f  up t o  60 f l i g h t s  pe r  yea r .  Such f a c i l i t i e s  as  a c rawler  
t r a n s p o r t e r  maintenance f a c i l i t y  and he l ium and hydrogen recovery  f a c i l i t i e s  are cand ida te s  f o r  i n c l u s i o n  a t  
Kennedy Space Center  i n  t h e  FY 1980 budge t ,  and s t u d i e s  and PER'S w i l l  cont inue  t o  be  needed t o  a i d  i n  d e c i s i o n  
making r ega rd ing  mod i f i ca t ion  of  e x i s t i n g  f a c i l i t i e s ,  o r  p rov id ing  added c a p a b i l i t i e s  f o r  s o l i d  r o c k e t  boos t e r  
p roduc t ion  f a c i l i t i e s  and e x t e r n a l  t ank  p roduc t ion  f a c i l i t i e s .  
r e q u i r e d  t o  suppor t  improvements t o  f i r s t  g e n e r a t i o n  S h u t t l e  f a c i l i t i e s  t o  i n c r e a s e  o p e r a t i o n a l  e f f i c i e n c y  o r  
t o  accommodate f l i g h t  hardware changes. I n  a d d i t i o n ,  t h e  forthcoming implementat ion s t a g e  o f  t h e  S h u t t l e  
program w i l l  c r e a t e  requi rements  f o r  qu ick  response ,  v a l u e  eng inee r ing ,  c o s t  a n a l y s i s  and t r a d e - o f f  s t u d i e s  
t o  r e s o l v e  problems expected t o  emerge i n  both  ongoing and completed Space S h u t t l e  f a c i l i t i e s  p r o j e c t s .  
c o s t  o f  t h e s e  s t u d i e s  i s  es t imated  a t  $200,000 and t h e  e s t ima ted  c o s t  o f  p repa r ing  p re l imina ry  eng inee r ing  
r e p o r t s  (PER 'S)  i s  $380,000. 

This 

S tud ie s  and PER'S  w i l l  be under taken  t o  examine t h e  f a c i l i t i e s  needed t o  suppor t  t h e  long-  

Other r e p o r t s  and s t u d i e s  are expected t o  be  

The 

( 2 )  S h u t t l e  F a c i l i t i e s  F i n a l  Design ...................................... ............... (2,100,000) 
This  p o r t i o n  of  t h e  t o t a l  f a c i l i t y  p l ann ing  and des ign  r equ i r ed  f o r  Space S h u t t l e  f a c i l i t i e s  i s  

a s s o c i a t e d  w i t h  t h e  p r e p a r a t i o n  of f i n a l  d e s i g n ,  drawings and s p e c i f i c a t i o n s  r equ i r ed  f o r  f u t u r e  c o n s t r u c t i o n  
of  Space S h u t t l e  f a c i l i t i e s ,  now es t ima ted  t o  c o s t  approximate ly  $50 m i l l i o n  t o  $60 m i l l i o n  and which may be  
inc luded  i n  a n  FY 1979 Cons t ruc t ion  of F a c i l i t i e s  r e q u e s t .  The f i n a l  des ign  c o s t s  r e l a t i n g  t o  t h e  proposed 
FY 1979 p r o j e c t s  w i l l  be  somewhat reduced from t h a t  o r d i n a r i l y  expected s i n c e  some o f  t h e  p r o j e c t e d  cons t ruc -  
t i o n  i s  s i m i l a r  t c  f a c i l i t i e s  a l r e a d y  des igned  2nd under c o n s t r u c t i o n .  This  des ign  e f f o r t  i s  mainly r e l a t e d  
t o  t h e  p o t e n t i a l  requi rement  f o r  s o l i d  r o c k e t  motor p roduc t ion  f a c i l i t i e s  a t  a s i t e  t o  be  de te rmined ,  and t o  
t h e  second phase o f  t h e  iaunch and l and ing  f a c i i i t i e s  ai Kriiriedy Space Cei-iter required t o  s i ipport  t h e  h ighe r  
launch  r a t e s  o f  t h e  o p e r a t i o n a l  phase.  P r o j e c t s  which a re  f o r e c a s t  dur ing  FY 1979 inc lude  cont inued  modi f i -  
c a t i o n  of Launch Pad 39B and i n i t i a t i o n  o f  suppor t  f a c i l i t i e s  such as t h e  hype rgo l i c  s t o r a g e  area, i n d u s t r i a l  
waste t r e a t m e n t  f a c i l i t y ,  and a Space S h u t t l e  main engine  maintenance f a c i l i t y .  I n  a d d i t i o n ,  some f a c i l i t y  
mndFficiti.er?s r.zrFll h e  requi red  t o  s u p p n r t  h i g h e r  p r o d v r t i o n  r a t e s  o f  t h e  e x t e r n a l  tank  a t  t h e  Michoud Assembly 
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F a c i l i t y .  I f  t he  s e l e c t e d  s o l i d  r o c k e t  motor p roduc t ion  c o n t r a c t o r  e l e c t s  t o  u s e  Government f a c i l i t i e s  f o r  
p roduc t ion  v i  ilie solid rocke t  mvtors, tile r e q u i r e d  f a c i i i t y  work wouid be  accompiished mainiy i n  Ff i979. 

r) c 1 - L  n - - - l - - J -  nl--.-:-- --.I n - - t - -  r-,. ^ ^ ^  
U. JyQLcLau l a y  Luau> . L U I I l I L I ~  U l l U  lJr .>L&l l . .  ................................................... D 3v. vvu 

~~ ~~~ 

This p lanning  requirement  i s  r e l a t e d  t o  t h e  s tudy ,  p re l imina ry  eng inee r ing  and f i n a l  des ign  of 
f a c i l i t i e s  t o  suppor t  t h e  Spacelab and Payloads programs. These programs are e s s e n t i a l  t o  provide  the  capa-  
b i l i t y  f o r  deve loping ,  i n t e g r a t i n g  and checking  ou t  s c i e n t i f i c  a p p l i c a t i o n ,  technology and upper s t a g e  payloads 
a s  w e l l  as t h e  c a p a b i l i t y  t o  launch t h e s e  payloads  i n  t h e  Space S h u t t l e  v e h i c l e .  A s  f l i g h t  ra tes  i n c r e a s e ,  
s p e c i a l  payloads  requirements  m y  r e q u i r e  a d d i t i o n a l  f a c i l i t i e s  t o  suppor t  i n d i v i d u a l  payload o p e r a t i o n s .  I n  
a d d i t i o n ,  requi rements  f o r  f a c i l i t i e s  t o  s u p p o r t  incrementa l  i n t e g r a t i o n  of  m u l t i p l e  components, a s  w e l l  as 
ground c o n t r o l  of  i n - f l i g h t  payloads  miss ions  must be  a s ses sed .  The f a c i l i t i e s  cons idered  fo r  c o n s t r u c t i o n  
are now es t ima ted  t o  c o s t  $8 m i l l i o n  t o  $10 m i l l i o n  i n  each of t h e  FY 1979 and FY 1980 Cons t ruc t ion  of  
F a c i l i t i e s  programs. 
e s t ima ted  a t  $150,000 and t h e  f i n a l  d e s i g n  i s  e s t ima ted  a t  $480,000. 

The c o s t  o f  t h e s e  s t u d i e s  and p re l imina ry  eng inee r ing  e f f o r t  r equ i r ed  i n  FY 1978 i s  

C. Large Aeronau t i ca l  F a c i l i t i e s  P lanning  and Design ......................................... 2,370,000 

(1)  F i n a l  Design f o r  Na t iona l  Transonic  F a c i l i t y  ......................................... (600,000) 

This  p lanning  i s  r e q u i r e d  f o r  o b t a i n i n g  t h e  f i n a l  f a c i l i t y  des ign  r e l a t i n g  t o  t h e  c o n s t r u c t i o n  
o f  a Na t iona l  Transonic  F a c i l i t y  (NTF) which w i l l  have a high Reynolds number c a p a b i l i t y .  The Aeronaut ics  and 
A s t r o n a u t i c s  Coordina t ing  Board h a s  recommended t h a t  a s i n g l e  f a c i l i t y  b e  b u i l t  a t  t h e  Langley Research Center  
t o  s a t i s f y  both  t h e  r e sea rch  requi rements  o f  NASA and t h e  development needs of  t h e  U.S. A i r  Force.  
posed f a c i l i t y  w i l l  p rovide  f o r  aerodynamic r e s e a r c h  and development on a i r c r a f t  ove r  a Mach range from 0.2 t o  
1 . 2  and a t  Reynolds numbers up t o  about  120 m i l l i o n .  
o p e r a t i o n  which permi ts  m j o r  r e d u c t i o n s  i n  model l oads  and i n  tunne l  power requi rements .  It w i l l  a l s o  permi t  
s e p a r a t i o n  of Reynolds number from a e r o e l a s t i c  e f f e c t s ,  a c a p a b i l i t y  u n a t t a i n a b l e  i n  any known e x i s t i n g  wind 
t u n n e l s  . 

The pro-  

The proposed f a c i l i t y  w i l l  be  capable  o f  cryogenic  

An amount of $5,500,000 has  been provided f o r  i n  prev ious  f i s c a l  vea r s  f o r  engineer ing  
s t u d i e s  t o  f u l l y  d e f i n e  o p e r a t i n g  c o n d i t i o n s  and c o s t  parameters  and t o  i n i t i a t e  f i n a l  des ign .  I n -  
c luded  i n  NASA's Constr i ic t ion of F a c i l i t i e s  program i s  $25 m i l l i o n  t o  i n i t i a t e  c o n s t r u c t i o n  of t h e  YIF 
I n  t h e  FY 1978 Cons t ruc t ion  o f  F a c i l i t i e s  budge t ,  $23.5 m i l l i o n  i s  r eques t ed  as  a second c o n s t r u c t i o n  increment  
c-.. +I.:- c--:i:--- r- 
L u L  u l l a  u laJuL L C ~ L I L L L Y .  L L  is planned t h a t  XASA w i l l  r r i j u e ~ t  SUIW $15-20 i i i i l l i u i i  i i i  t i le i u i u r e  LO ~ ~ [ i i p i e r e  
t h e  c o n s t r u c t i o n  of  t h i s  Na t iona l  Transonic  F a c i l i t y .  

It w a s  a n t i c i p a t e d  t h a t  t h e  FY 1977 a l l o c a t i o n  of p lanning  and des ign  r e sources  would have completed 
a l l  t h e  f a c i l i t y  p lanning  and des ign  work f o r  t h e  "IT. Howpver; subseqiicnt concerns a r o s e  d i i r i n g  the steel 
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t u n n e l  p r e s s u r e  s h e l l  d e s i g n  phase,  n e c e s s i t a t i n g  a d d i t i o n a l  s p e c i a l  s t u d i e s .  These concerns r e l a t e d  t o  
e f f o r t s  t o  i n s u r e  g r e a t e r  compe t i t i on  i n  procurement and i a b r i c a t i o n  of  t h e  s i i e i i .  Trie a d d i t i o n a i  s t u d i e s  
p e r t a i n e d  t o  t u n n e l  i n s u l a t i o n ,  f a n  d r i v e  system, n o i s e  a t t e n u a t i o n ,  improved v e n t  s t a c k  (GN2) t e s t i n g  and 
uesL#l l ,  LtLdLt2U llLuucLlll~ b L U U L t b ,  IILUU~l. p u b L L L w l I L l 1 ~  5 L U U L c > ,  UllU V Q l L U U L L U l l  U L  L L L u C e L l c l L b  L U L  LLLC L Q l I  U l Q U C D  

were a l s o  r e q u i r e d .  A s  a consequence, t h i s  FY 1978 r e q u e s t  f o r  a n  a d d i t i o n a l  $600,000 i s  now necessa ry  i n  
o r d e r  t o  accommodate t h e  requirements  o u t l i n e d  and t o  complete  t h e  NTF f i n a l  d e s i g n  and r e l a t e d  s t u d i e s .  

7 ~ - 2 . .  . - - 7 - L - J  - - J - 7 2 - -  - L . . _ I J - -  - - J - l  - - - Z L 2 - - 2 - -  *.._I2-- --.I ---7:a-4-:-- - c  - - & - - : - l -  c..- 4-L- c-- I . l - J - -  

( 2 )  F i n a l  Design f o r  Modif ica t ion  o f  40-by 80-Foot Subsonic Wind Tunnel .................. (1 ,770,000)  

The s t a t u s  o f  t h i s  p r o j e c t  may b e  cons ide red  on t h e  b a s i s  o f  t h e s e  fo l lowing  elements:  

( a )  Repowering 
(b) P rov i s ions  f o r  t h e  v a n e s / l o u v e r s  and t h e  s u b s t a t i o n  r e l o c a t i o n  
( c )  Addi t ion  o f  new 80 x 120-Foot Test S e c t i o n  

The complet ion o f  t h e  f i n a l  d e s i g n  f o r  t h e  repowering element w a s  impacted by t h e  emergence o f  
d e s i g n  problems r e l a t i v e  t o  t h e  v a r i a b l e  p i t c h  mechanism, f an  b l a d e s  and hub. These have  been s u c c e s s f u l l y  
overcome w i t h  t h e  major p o r t i o n  o f  t h e  f i n a l  d e s i g n  b e i n g  completed.  F i n a l  complet ion o f  t h i s  d e s i g n  f o r  t h e  
repowering w a s  r e a l i z e d  i n  December 1976. The d e s i g n  f o r  t h e  vanes and l o u v e r s  which a r e  a s e p a r a t e  element 
t o  p r o v i d e  f o r  t h e  i n t e r f a c e  o f  t h e  new l e g  and e x i s t i n g  40 x 80-Foot Subsonic Wind Tunnel i s  w e l l  a long .  
N e g o t i a t i o n s  w i t h  t h e  P a c i f i c  Gas and E l e c t r i c  Company have begun f o r  t h e  des ign  of t h e  s u b s t a t i o n  r e l o c a t i o n .  
The f i n a l  d e s i g n  of t h e  80 x 120-foot  new t e s t  s e c t i o n  i s  abou t  o n e - t h i r d  completed. 

The t o t a l  planning and d e s i g n  requirement  f o r  t h i s  f a c i l i t y  i s  c u r r e n t l y  e s t ima ted  a t  $3,978,000; 
$2,208,000 o f  t h i s  h a s  been provided f o r  through FY 1977 f o r  eng inee r ing  s t u d i e s ,  s p e c i a l  a n a l y s e s  and f i n a l  
d e s i g n  t o  t h e  e x t e n t  o u t l i n e d  above. The FY 1978 r e q u e s t  f o r  $1,770,000 w i l l  p rov ide  f o r  t h e  complet ion o f  
f i n a l  d e s i g n  o f  t h e  new t e s t  s e c t i o n ,  r e l a t e d  e n g i n e e r i n g  s t u d i e s  and s p e c i a l  d e s i g n  suppor t .  

The FY 1978 Cons t ruc t ion  of F a c i l i t i e s  r e q u e s t  f o r  t h e  Modif ica t ion  of  t h e  40 x 80-Foot 
Subsonic  Wind Tunnel a t  A m e s  i s  f o r  $13.5 m i l l i o n  which p rov ides  f o r  t h e  second increment of  runding f o r  long-  
l e a d  procurement i t e m s  f o r  both t h e  repowering and new t e s t  s e c t i o n .  The remaining $60 m i l l i o n  t o  $65 m i l l i o n  
r e q u i r e d  t o  complete  t h i s  f a c i l i t y  work i s  planned f o r  t h e  fo l lowing  two f i s c a l  y e a r s ,  l e a d i n g  t o  an o p e r a t i o n a l  
complet ion d a t e  o f  mid-1981. '['he a t t a i n m e n t  o f  t h i s  o p e r a t i o n a l  d a t e  i s  now cons ide red  t o  b e  t h e  most c o s t  
e f f e c t i v e  and mis s ion  r e s p o n s i b l e  schedu le  on which t o  proceed. Th i s  o p e r a t i o n a l  d a t e  r e q u i r e s  t h a t  f i n a l  

The new schedu le  p rov ides  f o r  a s i n g l e  t u n n e l  shutdown p e r m i t t i n g  t h e  completion o f  t h e  repowering and t h e  
v a n e s / l o u v e r s  i n t e r f a c e  a t  one t i m e ,  which p rov ides  g r e a t e r  s u p p o r t  o f  t h e  R&D t e s t  schedules .  The FP&D 

destgi;  be acce le ra t ed  sor,e-,.hat from scb,2du?e ei;v$stoned o.dr fl 1 0 7 7  I,, ' C D X n  L L U "  C D C I I I I U L L J  - , - t < - n t - , -  I I n ~ n  W L L C  , . . - - -~v-A p'CyULCU. 
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r e s o u r c e s  r e q u i r e d  t o  accomplish t h e  des ign  e f f o r t s  o u t l i n e d  f o r  FY 1978 suppor t s  t h e  completion of  t h e  f i n a l  
des ign  by mid-CY 1978. T h i s  r e q u e s t  i n c l u d e s  a l l  p r e s e n t l y  known FP&D r equ i r emen t s  of t h e  40 x 8 O - F ~ l n t  S u h -  

t h e  FY 1977 budget s u b m i t t a l  by $570 thousand. The requirement  f o r  t h e s e  a d d i t i o n a l  des ign  funds w a s  gen- 
e r a t e d  by t h e  v a r i a b l e  p i t c h  mechanism, fan b l a d e s ,  and hub “des ign  problems” c i t e d  above and as a consequence 
of an improved a p p r a i s a l  of  t h e  r e s i d u a l  FP&D c o s t  f o r  t h i s  t o t a l  p r o j e c t .  

s o n i c  Wind ‘ r i inne l  m . ~ d i f i c ~ t i c n s .  T1-2 L J I V  L - - . - - - ~  L ~ q ~ ~ a ~  e x i ~ d s  ilie S i . 2  m i i i i o n  f u t u r e  estimate provided i n  

TOTAL ...............................................~ ........................................ 11,780,000 
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