
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
COST PLUS FIXED FEE DELIVERY ORDER 

University of Alabama at Birmingham Center 
Contract NNJ05HB42B 

Delivery Order Number Amendment Number Purchase Request Number 

38 7 Funded at Contract Level 

SOWWBS Fiscal Year Technical Monitor/Division/Extension 
COTR: Ralph MaraklEC ext:3-9144 

FY10 Sharon Campana/EC2 ext:4-5508 

Deliver:£: Order Title 

GLACIER 

Descril!tionJPurl!ose 

This delivery order revision is to extend the period of performance from March 1, 2010 to September 
31,2010. (June 26,2008 to September 31,2010) 

The contractor shall perform the subject delivery in accordance with delivery order description. 

Summary Previous This Action Current Value 
Rev 7 

Cost bt..{ 6'1 I::f~ . 
Fee 

) 

TOTAL lIi 4,331S,1S4ti.34I lIi • I $ 4,338,846.34 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE DELIVERY ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE DELIVERY ORDER. 

NASA Approval 

Contracting Officer $ignature Date 

Adrian D. Clayton ~ A/J L ~/.~ ,,). Lk'4J"Y"-/ 2. ~ \\.Q-,2..0 1<1 

<J 
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NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM 

DerlVery Order 7 
FFP $-~ 

bf 
$ 

DATE DO VALUE NOTES 

I CUM TnT A' I ACTION 
TOTAL FEE % COST FEE 

007 08126105 $ _1>'1 1:>'-1 $ _b'1 $ - bit 
TOTAL $ 8;908 .. 

'" ~','" 

DelIVery Order 16 r;;;--

Cost T olal ~ b'f 
Fee Tolal ~ 
Tolal Cost & Fee $ 3,790,473.17 

DATE DO VALUE 

ACTION.I ,\ 
TOTAL ... FEE % _ COST . I. FEE \ CUM TOTAL 

0016 09119/06 
DO 16 R1 05115/08 Jtj-f 
DO 16 R2 08107/07 l?'-t bf ht bf DO 16 R3 12117108 b"t 
D016 R4 07121/09 
DO 16 R5 11/06109 
D016R6 12128/09 
DO 16R7 02111109 I 

TOTAL $ 3,790,473.17 $ -

Delivery Order 38 ,. 
Cost T olal J,Lf-
Fee Tolal 
Tolal Cost & Fee $ 4,338,84b ,j<\ 

DATE DO VALUE 
ACTION • .... q~. 

TOTAL FEE % COST FEE CUM TOTAL 
0038 06126/08 

-

D038R1 12115/08 
D038R2 08107/09 

b'f btf ~ bIf D038R3 08119/09 W 
D038R4 08120109 
DO 38 R5 11/17/09, 
D038R6 12128109: 
0038 Po7 02112110 

TOTAL $ 4,338,846 34 $ -

tJf hi-TOTAL CONTRACT VALUE $ 6,136,227 51 $ - $ 8,138,227 51 .. 
CURRENT TOTAL FUNDING· W REMAINDER· I 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
COST PLUS FIXED FEE DELIVERY ORDER 

University of Alabama at Birmingham Center 
Contract NNJ05HB42B 

Delivery Order Number Amendment Number Purchase Request Number 

38 6 Funded at Contract Level 

SOWWBS Fiscal Year Technical Monitor/Division/Extension 
COTR: Ralph MaraklEC ext:3-9144 

FY10 Sharon Campana/EC2 ext:4-5508 

Delivery Order Title 

GLACIER 

Description/Purpose 

This delivery order revision is to execute Option # 7 on the contract will be exercised for 3 months 
(January 2010 - March 2010). 

The contractor shall perform the subject delivery in accordance with delivery order description. 

Summary Previous I This Action Current Value 
I (Rev 5t 

Cost tH I::Jf I::I-f 
Fee 

10,tlOU.UU I $ 4,338,846.341 TOTAL :Ii 4,JlJ,1l:1t1.J4I:1i 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE DELIVERY ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE DELIVERY ORDER. 

NASA Approval 

Contracting Officer Signature Date 

Page 1 of 1 



NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM ---------:- ! , _____ .l. --- _L -----.-;-, __ _ 
Debvety Order 7' ' ; : ! 

FFP , $ 1cJf ------T -r- --------t,---T-I -, 
----- - -------r-- ----~- 1 : r------j----
\--------- 134 -; ------: ---1 I, I 
~ __ $ ,I, I , ' 

~_~ _ _ DATE DO VALUE "'< ~ ,s,;'.r,}:. < .... '*~;:l2J11fa,i:;'Oht,,;>~ ':~ <t' _ '"' , 

ACTION J I I 
TOTAl FEE % C(l~T FEE CUM TOTAL 

DO 7 08126105 $ Iii - J.'{ $ W ~ /,ff -r!- b'-( ________ -1 
TOTAL I $ 8,9081 I 

DebvetyOrder16 -- ---------: ------± ==-:t~-==---~-------l f-i --------~~----------:--==~1 
~:e~T=-I---j ~ ~----i_-----+--------r- I - ,--- -
TOtafCost&-Fee --, $3,400,47301 -, ------:---- :---------;- , 

DATE ------
------- ------

COST CUM TOTAL --- --------
DO 16 09119/06 -----
DO 16 R1 05115108 

hi b'f b'f DO 16 R2 F08t07/07rl b'1 
DO 16 R3 12117/08 
DO 16 R4 07/21/09 

DO 38 06/26/0, 
DO 38 R1 12115/0t 

b'1 h'1 b'I 100 38 R3 08119/09 .b 11 
DO 38 R4 08l20/09,"l 

DO 38 R2 08l07/0f! 

DO 38 R5 11/17/09 
DO 38 R6 12/28109 

b'f 

b'-f 

-

--,------- --
---' -------~-, 

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

---I 

I , 

--1-------

,--

1 ________ J. __ m ____ .J:~.J ____ f 4
,338,846_34 I $ - l I __ _ 

" 1 I 
-.::-- - _=-~_.p_QTALCONTB.J'..CTy~E:--r-:tr7,748;227.35l $ - -i $7,748,227_351 &f == [,'f 
- -- --------- _i~:~~TJOTJ\L-~NDING:-f- I -~--!:ff' f-- ---

~~ ... 

., 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
COST PLUS FIXED FEE DELIVERY ORDER 

University of Alabama at Birmingham Center 
Contract NNJ05HB42B 

Task Order Number Amendment Number Purchase Request Number 

38 5 Funded at Contract Level 

SOWWBS Fiscal Year Technical Monitor/Division/Extension 
COTR: Ralph MaraklEC ext:3-9144 

FY09 Sharon Campana/EC2 ext:4-5508 

Task Order Title 

GLACIER 

DescrintionlPurnose 

This delivery order revision is to include fabrication of spare Type V Trays, water lines, fan blower 
motor assemblies, and volume compensators. Execute Option # 2 for ULF5. Option # 7 on the 
contract will be exercised for 3 months (Oct-Dec). 

The contractor shall perform the subject tasks in accordance with delivery order description. 

Summary Previous This Action Current Value 
(Rev 5) 

Cost Jj.f bLf bf' -' 

Fee -
TOTAL ~ 3,1144,023.601 ~ 479,172.74 1 $ 4.323.196.34 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE TASK ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE TASK ORDER. 

NASA Approval 

Contracting Officer Signature Date 

Adrian Clayton // /) c:%J//~~/ --~~ .... /L.~o,t..-~9 

/ 
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~NJP5HB42B - UNIVERSITY O~~!!--.!I~~ AT BIRMINGHAM t- I I - ---- ! _ ----t----::= 
[--- -i I -+-------~- ,------1 ---+-

DeI.very Order 7 :- b'-\ - ---- -, ----1--- ~ ---+--~ += 
~ - - FFP - =¢-- ~ +----_----:~t- -t- --- ~ --~ ----- ---;-- -t- ------r-t---~-----------

-- ---------;-1 , , NOTES 

I DATE~,-~~~~~,N -- FEE % - -:~~-'l ;~~! -I-;~~.'TOT~ L ______ _ 
1007 081261051 $ - b<{ b"l $ b'f b<f b-{ t=---- ___ _ 

Dehv Order 16 _____ ~T::_ ___ +- -- -~-~- --~~-~==: -+------------
~~T=I - --1 by -~-==T===_t_=-===-\ --- t ----clf-------
~OtafCOSt -& Fee I $ 3,400,473 01 I -- -- - +- I - --------i --- ---
f--- I DATE - 00 YALlJE - - I 
--- --- - r ACTION I 1 I I 

1 TOTAL FEE %1 COST. _ FEE CUM. TOTAL --
10016 09/19/0t 
DO 16 R1 05115/08 
DO 16 R2 08107/07: Lu 
DO 16 R3 12117/081 IO-l 

b't btt b-I bY-
----,---r-- -, 
_ L ______ ~_ -

DO 16 R4 07121/09 
10016 R5 11/06109 _ ,__ _ _ , _---'-____ _ 
1 TOTAL I I $ 3,400,473.01 I $ - I I 
I ______ ----------1---+1 J I --- ----_______ _ 

Deh Order 38 :-=i= 
-=-l--==---------1-_-_==t_ - 1- ~ 

i I I _______ , ________ _ 

~~--------+_--~~~--~~~~~~~C~O~S~T CUM. TOTAL 
0038 ----- ----------- ---
DO 38 R1 12115/08 bLi-
DO 38 R2 08107/09 /AJ, 1..11, bif h'f -I 3-- ¥----
DO 38 R3 08/19/09 "" V\ 
DO 38 R4 08120/09 l ----t----- --=-=---=--=-
DO 38 R5 11/17/09 ! ____ .L 

TOTAL,.l, .1 $ 4,323, 196.34l $ - J. ..l 

~~_~--:=- -__ ~=i~~;~~~i~~~y~j=--==tJ3i:5~;t---_! $7.732577~ -----

~-----------!REMAINDER. I ----r- -- t-- --- --=F I hq 
bf -~=r !:A 

--+--\ --)---j 

a;;:;i .. 

-.. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
COST PLUS FIXED FEE DELIVERY ORDER 

University of Alabama at Birmingham Center 
Contract NNJ05HB42B 

Task Order Number Amendment Number Purchase Request Number 

38 3 Funded at Contract Level 

SOWWBS Fiscal Year Technical Monitor/Division/Extension 
COTR: Ralph MaraklEC ext:3-9144 

FY09 Sharon Campana/EC2 ext:4-5508 

Task Order Title 

GLACIER 

Descrietion/Pureose 

This delivery order revision is issued to exercise option #8 as incorporated under revision #2 of this 
contract. This option is exercised for the following flights: 1) 19A (STS 131) & ULF4 (STS 132). 

The contractor shall perform the subject tasks in accordance with delivery order description. 

Summary Previous This Action .1 current~:'.j 
(Rev 3 1 . 

Cost bt-f' b'f bc..f , 
Fee , 

TOTAL ~ 3,litl/,UZ3.4UI ~ 78,500.101 $ 3,765,523.50 I 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE TASK ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE TASK ORDER. 

NASA Approval 

Contracting Officer SiQnature Date 

¥<rl N AI n 1:'J {IN (,{) 1-..1 k cnv,f2!.l~l 4 1a-1 i(/)o/ 
.I 
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OVerheadTe (ComposHton of Burden Pool) 

Company Name UABICBSE [Xl Pnme [ J Subcontractor 

Overhead or ServtCe Center Pool = _Non-faculty_ Base of Application = _Labor 

• specify Type of OVerhead Burden" Labor, Onsile, Offsile, Engineering, Procurement. Sennc:e Center(s}, etc. 

OFFEROR'S ASCAL YEAR BEGINS OCTOBER 1 AND ENDS SEPTEMBER 30 

Contra_ Contra_ ConInoctor Contractor Contractor Contra_ 
C ..... _ 

Contractor 
Cost Elements wlttlln Fiscal Year FtsealYear FISCaIIYear rlScai Year rlScal Year rlSCal Year FfscalYear Fiscal Year 

the Overhead Burden Pool PnorYr3 PnorYr2 PnorYr1 FY1. FY11 FY12 FY13 FY14 

Payrol Taxes 
; 

Fnnges 
RetIrement (Teacher's) 
Health Insuramce 
Paid Leave 
We Insufillnce and AD&D 
Other- TIAAJCREF 

, I i1f I I I 
Other (Identify) 

Salary Continuation Insurance 
State Unemployment Insurance 
On the Job Injury 
EducatJonal AssiStance 
Tamuna! Vacation Pay 
Employee Tralmng 
New Employee Onentabon 
Employee Assistance 

, I I I I I I 
I 

I 

I -Total Overhead Pool nus -I"" ..... bon Base 1$) -eo __ FY Rale 1%) 
-

Contractor FY eom •• Role 1%) 

CONVERSION OF BURDEN RATE TO """""'" I Conbact """""'" """""'" """""'" CONTRACT YEAR Y..,.l v ..... Y..,' Y..,' Y .... , 

Proposed Contract Year Rate 
. 

-
Proposed Contract Year Ce.ting Rate I 
-NOTE.Fn me IS estm.ted hom de for the next atwo Contract Year 1 nde 1$ for the contnK:t dundion. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
COST PLUS FIXED FEE DELIVERY ORDER 

University of Alabama at Birmingham Center 
Contract NNJ05HB42B 

Task Order Number Amendment Number Purchase Request Number 

38 4 Funded at Contrad Level 

SOWWBS Fiscal Year Technical MonitorlDivisionlExtension 
l COTR: Ralph MaraklEC ext:3-9144 

FY09 Sharon CampanaJEC2 ext:4-5508 

Task Order Title 

GLACIER 

DescrintionJPumose 

This delivery order revision is issued to correct revision #2. Option #8 is hereby exercised for the 
following flights: 1) 19A (STS-131) & ULF-5 (STS-133). 

The contractor shall perform the subject tasks in accordance with delivery order description. 

Summary Previous ThlaAotlon Current Value 
(Rev 3) 

Cost 
F .. • . • 

TOTAL , 3, ((jo,o~;s.ov I f 1G,OW.1UI $ 3,844,023.60 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE TASK ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE TASK ORDER. 

NASA Approval 

Contracting Officer Sig '1atLf(e Date 

Ronald Johnson Y<.~rt { 1m fI 9/9/dq A\lL.O/l. 

I 

Page 1 of " 



NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM 

DellVel)' Order 7 
FFP $ 

$ 

b'{ , I I 
DATE DO VALUE NOTES 

ACTION ~ I I , 
I I 

TOTAL FEE % COST I---=-FT"EE=;---....L-'C~U'""M:r . .;-TO;:..T""'A"'L..,f--_______ -----j 

.007 08l26I05. $ b<{ JI{ $ b<I hI..{ );c{ _ 
TOTAL -, $ 8,908 

Delivery Order 16 I 
~T~ 1~$~3,=~=7,=sn=3=1+-----+--~------+----+------~------------~ 

Fee Total 1 $ 
Total cosI'& Fee 1 $ 3,~7,57231 

DATE DOVALUI ---
ACTION I -I 
TOTAl FE:E: % COST 

0016 09119JOe 
0016 R1 05115108; btl DO 16R2 08107107) 
D016R3 121171081 
00 16R4 071211091 • 

ITOTAL 1 - I n;-~,572 311$ 

OellVl!ry Order 38 
CostT~ 
Fee Total 
T~~&Fee 

$ 3,844,023.60 
$ 
$3~844,023.60 

-DATE coVALUI 

FE:E I CUM_ TOTAl 

---

---

1. 

ACTION 1----.----
I 

I TOTAL FI;,E'!.L COST FEE I CUM TOTAL L _______ --I 
0038 06/26106' 
DO 38 R1 12115108; 
0038 R2 1 - 08K17109. 
DO 38 R3 08/19109 
0038 R4 08I20J09 

TOTAL 

TOTAL CONTRACT VALUE. 
CURRENT TOTAL FUNDING: 
REMAINDER. 

47J 
$ 3,344,~.tiU I ~ 

$ 7,220,503.91 I $ - 1 $ 7,220,603 91 ,--I ---+---+-------1 
~ 

I-""-::---r 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
COST PLUS FIXED FEE DELIVERY ORDER 

University of Alabama at Birmingham Center 
Contract NNJ05HB42B 

Task Order Number Amendment Number Purchase Request Number 

38 3 Funded at Contract Level 

SOWWBS Fiscal Year Technical Monitor/Division/Extension 
COTR: Ralph MaraklEC ext:3-9144 

FY09 Sharon Campana/EC2 ext:4-5508 

Task Order Title 

GLACIER 

Description/Purpose 

This delivery order revision is issued to exercise option #8 as incorporated under revision #2 of this 
contract. This option is exercised for the following flights: 1) 19A (STS 131) & ULF4 (STS 132). 

The contractor shall perform the subject tasks in accordance with delivery order description. 

Summary Previous This Action Current Value 
(Rev 3 

Cost b{ b'f 
, 

b'f . 
Fee ". 

TOTAL ~. 3,687,023.40 _~_ 78,500.1 ° I $ 3,765,523.50 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE TASK ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE TASK ORDER. 

NASA Approval 
Contracting Officer Signature 

Page 1 of 1 

Date 



NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM i 

.: Order7 " ' , ' 
",'~ _ ' i' 

I-_--'-'FFP , -1J.f 'i : 

, 

I ,1 

DATE / DO VALUE ¥t~~zi[;~i~~~~)1j 
I----~--_f__...;;;;.;;.;;;.__f ~CTION J I I I I 
1=:c=-____ +-_-==d-=-T:.:0~T7Al7_J"FEE % I COST FEE CUM TOTAL ________ _ 
DO 7 08/26105 $ , til ~ J.I.l ~ -. "'1 

TOTAL I I $ 8,908 I I . 
, 

III ~~~ --~'------~------------------~-------------------------
~o~!.! o,!al .,---htl 
Fee Total , 1 ' 
T~tafCost & Fee $ 3,367,572 31 
I---~- DATE DO VALUE 

ACTION I I I I 
TOTAL FEE % I COST FEE CUM. TOTAL 

DO 16 09/19106 
DO 16 R1 05/15108 , I A. ~ bt.(; h'f b L1 
DO 16 R2 08/07/07 , I7T '1 
DO 16 R3 12117108 ' ' 
DO 16 R4 07/21/09 ' 

TOTAL I I $ 3,367,572 31 I $ - r I 
, I 

,DeliverY ~.38, , ' 
~~ Total ' $ 3,765,523.50 i 

Fee Total $ - t 

%tal Cost & Fee $ 3,765,523.50 ' 
DATE DO VALUE 

ACTION I I I I 
TOTAL FEE % I COST FEE CUM. TOTAl 

DO 38 06/26108 ' 
DO 38 R1 12115/08 W he{ b~ ~ 10'-1 b{ 
DO 38 R2 08/07/09 . , 
DO 38 R3 08/19/09 , ~---!.----

TOTAL I I $ 3,765,523.50 I $' - I I 
, 

, 

1---_____ .-.:' T~O=TAL CONTRACT VAlUE' $ 7,142,00381 $ - : '''$-::;7~, 1-;;42'''''',00=3-;;-81:;-'-' ----------
CURRENT TOTAL FUNDING: ; U __ ...J' ___ ~. __ 

___ ~' ... RE .... M=AINDE .... R"_. ______ ~ ____ ~___ vr 



MOD # 

TOTAL 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 ' 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 

24 
25 
26 
27 
28 
29 
30 
31 

FIRM FIXED PRICE 

i 
$, 
~ 
~ 
~ 
<t 

~, 

$ 
$ 
$ 
$, 
$ 
$ 
$ 

$ 
$ 

$~ 

$' 
$' 
$: 
$ 
$ 
$ 

~ 

$ 

COST _ L __ FEE 

RECAPITULATION OF FUNDING 
ThIS ACllon 

Pnor Fund,n~ (Mod 30) 

F,rm Fixed Pnce $ W kt{ Cost $ 
Fee $ !Ii 
Total $ 3,558,318.80 $ 620,000.00 

Running Cost Running Fee ICUM FUNDING I Running Total I Notes 

bf 

Cumulative Funding 

htf 
$ 
$ 4,178,318.80 

Admin Change K no 
Includes other admln chgs 
includes CV on DO 7 
Admin' wage determination 
Admin delete/replace drd 40 
funds slated: DO 16 
• mds slated. DO 16 

dmln wage determination 
nds slated: DO 16 
!1ds slated DO 16 
nds slated DO 16 
1mln add NFS Secunty clause 
nds slated DO 16 

runds slated DO 16 
funds slated DO 16 
funds slated: DO 16 
Admin: wage determination 
funds slated DO 16 
Idm,n NFS clauses, paYIng office 
mds slated: DO 38 
Inds slated' DO 16 
mds slated DO 16 (232,801.80) I 
10 38 (200,000) 
dm,n. NFS clause change 
mds slated' DO 16 (150k) I 0038 

(190k) 
Adm,n. wage determination 
Adm,n: correct recapitulation 
funds slated' DO 38 
funds slated DO 38 
D016 



NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM , 
, , 

i , : , 

Deli~Order 1 ' 
, I , i I 

FFP -$-

W 
, , 
I I I I : , 

$ 
I , 

: ' 

DATE DO VALUE "'" \"<""1';;",' .~~ ." • • "'N",. 'I {?"7:5XU;;1"'\'~k~ ~ a;', i;;';:;'~l~'l,,~£&; 
ACTION I 

COST_ FEE CUM TOT~ TOTAL FEE% 
DOl 08/26/05 $ b'( I~ $ bI{ ~ b'( $_ 1,'1 

TOTAL $ 8,9U8 i 
, , . 

, 

Delivel}i0nfer 16 I : 
Cost Total 1:,4 : 

r.; , 
Fee Total , , 

TotafCost & Fee- $3,361,572.31 I 

DATE DO VALUE 

ACTION I 
TOTAL FEE% COST FEE I CUM TOTAL 

D016 09/19/06 : 
-

DO 16 R1 05/15/08 

bLj DO 16 R2 08/01107 ' 
DO 16 R3 12117/08 , 

DO 16 R4 07121/09 -
TOTAL I I $ 3,367,572.31 I $ - I I 

I I 

DeliveIY Onfer aa , i , 
Cost Total I 

h~ 
, 

Fee Total : , 
r-k _____ ---- , 

Total Cost & Fee $ 3,687,02340 
DATE DO VALUE 

ACTION I 
TOTAL FEE% COST FEE I CUM TOTAL 

DO 38 06/26/08 ---"if DO 38 R1 12115108 
D038R2 08/07/09 i 

TOTAL I 1$3,687,02340 I $ - I I 
, I : I 

I , 
, I , 

TOTAL CONTRACT VALUE $ 7,063,503.71 $ - I $7,063,50371 ' : 
,CURRENT TOTAL FUNDING, by 

, I 
I 

, 

REMAINDER: 
. I 



accommodate 

the different burden rates established for these 

'rff 

10 



Estimate 
Item dCost 

Hardware Parts $ -
In-,,-ut Item Here $ -
Input Item Here $ -
Input Item Here $ -
Input Item Here $ -
Input Item Here $ -
Iinput Item Here $ -
Input Item Here $ -
input Item Here $ -
I~ut Item Here $ -
Input Item Here $ -
Input Item Here $ -
Input Item Here $ -
Input Item Here $ -
Input Item Here $ - ! 

Input Item Here $ -
Input Item Here $ - I 

Input Item Here $ - I 

TOTAL Matenals $ -I 



kff 

. , 



[' , 
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I 

, 
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-

I =~,,:,:,=::..,s=~m'"lotroIlOl1 -'-r--~-RDER FOR ~~PPLIES OR SERVICES - I Page 1 o~-;-·· 
{
/ fmmoo, TX 77058 -L~ __ 

-Order ',..,N-C)·-.----~---,-,2::- Date of Order---'---'-NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO --

( , 

NNJ()5HB42B. 0038 Rev 1 See Block 10 Below I-._..".._=--, . .,.......,.,....,-....,...",.....~ __ .,.-==,......"...,=~==,....,..,.....---I 
1-=,---:---==_........-_.- Certified fO! Nanonal Defense under DPAS (15 CFR 700) DO-C9 

3. IssuUlg Ol!1ce: ••. ---- T Ship To--~' - ._--
NASA Johnson Space Center, 210; Nasa Parkway Transportation Officer, BUilding 421 
Houston. TX n05S-369B NASA Johnson Space Center 
Org /8uyer ~H2I.M~aIb2mll§ Houston, TX 71056-3696 

Tel No 2l!1""~2~ 
E-mail. marv.f 
5 ContractOr. 

IQOV 

University of Alabama @ Blrrnmgham Canter 
Attn Lee Moradi 

Mark For Accountablo Property 

Order No ~1iIl12!Ulm!l.B§.I/....1 

6 DelIVer On Of Before 111lQ§JQ t:IL~1{Q~ 

F O.B. POint pe§tInll.lJ.Qu 

IJlscount Terms Net 30 Days 1530 3'" Avenue South 
6inrllngham, Alabama 35294-4400 

-.--------------------------------------.-.----~ 

Phone 205-975-7718 ~ i'-'1Il< 205·97~1709 

TIN. 63-6005396 CAGE CODE ODV74 

7 BILLING ADDRESS 
NASA Johnson Space Center 
Attn LF231/Accounts Payable Group 
Houston. TX 77058·3696 
Order No NNJ05HB428, 0038 Rev 1 

f------------------L--------------,---------i 
8 Type of Order. 
o PURCHASE Please furnish the followmg In 

accordance wrth the conditions specified on this order 
Reference __ 

o DELIVERY Except for the Terms and Conditions of Purchase 
Order !isled on the following page, thiS delivery order IS sUb/ect to 
Instructions contained on this form and 1$ Issued subject to he 
terms and conditions of contract number • __ • 

9 Written acceptance of this order by contractor [0 liS, [{8l!IS not 
reqUired Sign below If reqUired and rat\Jrn to contracbng oftlcer 

Name. ___ (Person authoflZed to sign) 

Signature 

ITEM OCSCR!PTION OUANTI rv 
r-~NO~~r-__ -------------------__ ---------__ ------+-~~~l~~~R'~~ 

GLACIER 

ReVision 1 to DO 38 Is ISSued 10 exef""'!! Opbon 2 tor two nights 

Flight UlF3 

FlIghl2QA 

RECAP OF DO VALUE 

PRIOR THIS ACTION CUM VALUE 

COST hi FEE 

TOTAL $1.555,851 36 fOOl.996 04 $2,217.84940 

-T:f"Tor JSC Internal Use Only --
ReqUisition No tl!8 0 COMP 0 PART 

UNIT 

PPC 

RI$$ue To EClRalRh Marak. )(~ _____ For EC2ISharon Campan~50fl 

UNIT 

PRICE 

14 Quantitles 10 "QuantHy Accepted" Column Have Been ,-----o INSPECTED 0 ACCEPTED 0 RECEIVED 

TO CONFORM TO THE CONTRACT 

AMOUNT 

13 Total 

$ NTE. $2.217 849 40 

ACCEPTANCE WILL BE AT JSC UNLESS BY; I 

OTHERWISE' NOTED ---------------- ---- I 
' ____ .. ____ .. _, __ ,_ ... _ .. ______ . __ ....... __ .. __ . ___ ._._. " _. ___ ._. _._. A_~l!'.'?f.~edy S. ~oyef.".rn!~,.F!.£~ ... ~!'!?tlv!' . __ __ ... _q~!!.. ___ ._._._._ 

JSC Form 14M (Rev ~1()",f,1rnbffl 10,2(04) (MS Word AUgHt>i 1996) 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
COST PLUS FIXED FEE DELIVERY ORDER 

University of Alabama at Birmingham Center 
Contract NNJ05HB42B 

Task Order Number Amendment Number Purchase Request Number 

38 2 Funded at Contract Level 

SOWWBS Fiscal Year Technical Monitor/Division/Extension 
COTR: Ralph MaraklEC ext:3-9144 

FY09 Sharon Campana/EC2 ext:4-5508 

Task Order Title 

GLACIER 

Descril!tionJPurl!ose 

:rhis delivery order: 1) identifies the scope of work to be performed during the period of performance 
beginning July 1, 2008 through December 31, 2010; 2) incorporates Option 7 and Option 8 within the 
delivery order description. 

The contractor shall perform the subject tasks in accordance with the attached delivery order 
description. 

Summary Previous This Action Current Value 
(Rev 2) 

Cost b~ bY 111 
Fee I - J 

TOTAL I ~ 2,217,649.4ul ~ 1,4ti9,174.uul $ 3,687,023.40 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE TASK ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE TASK ORDER. 

NASA Approval 

Contracting Officer Signature / Date 

Adrian O. Clayton 
.• ' ..... UI. ~,d'/,7 )~~ S/ '1iJdJCf 

,-",v ... ,~~ .'" /' ' , 
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CREW, ROBO"~S AND VEHICLE EQUIPMENT (c.J\Jl) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

PROPOSAL INSTRUCTIONS: l DRAFT -- COMMENTS DUE BY: 6-12-2009 
FINAL -- PROPOSAL DUE BY: _6-17-2009_ 

DO TITLE: Glacier Services 

DO Type: X CPFF FFP 

DO Contact Information in Addition to the CRAVE Contract Specialist or CO: 

TMR: Marie Kowal/EC2 

DO Manager: Sharon Campana/EC2 

DO Mgr. Alternate: Marie Kowal /EC2 

Concurrences: 

Phone: (281) 483-8875 

Phone: (281) 244-5508 

Phone: (281) 483-8875 

Sharon Campana/EC2 
DO Manager 

Marie Kowal/EC2 
DO Mgr. Management 

Ralph Marak 
COTR 

Marie Kowal/EC2 
Division TMR 

Steve Miller 
S&MA 

Name 

Task Contains Flight Hardware, Flight Software or GSE? 

Program Supported: JShuttle X ISS _EVA _Advanced ____ _ 

WBS: 1.0 EVA 2.0 FCE 3.0 EVR ECLSS X 5.0 ATCS 6.0 CHeCS 

For purposes of complying with FAR 52.232-22, Limitation of Funds, the total amount allotted by the 
Government to contract is specified in clause B.6, Contract Funding. The fundmg listed in B.6 is the 
amount allotted for all Delivery Orders on the contract combined. 

All terms and conditIOns of the contract apply to this Delivery Order. In the event of a corif'ict between 
the contract and this Dehvery Order, the contract shall prevail. 

WBS reporting shall be done in accordance with applicable WBS reporting categories, as shown above 
and In the contract within Section C, Table 1 
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CREW, ROBO"~S AND VEHICLE EQUIPMENT (c.tWk) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

Narrative Task Description 

Background / Problem Description: 
Glacier is double middeck locker size payload. It can be flown in the Middeck while 
maintaining -95°C, or in an Express Rack where Glacier is capable of maintaining -160°C. It 
will be used to transport temperature sensitive payloads to and from ISS. There are currently 4 
Class I, 1 Class II, and 1 Class III Glacier systems in inventory. An additional 2 Class I units are 
planned by August 2009. 

Glacier is planned to fly on every shuttle flight from ULF2 to shuttle retirement. Currently, only 
support ofULF2, 15A, 2 J/A,17A, ULF3 and 20A have been contracted. This Delivery Order 
requests the additional services required to provide integration and verification tasks for 
additional shuttle mission 19A, ULF4, and ULF5 as well as provide sustaining and maintenance 
activities for all 8 Glacier units through December 2010. The Maintenance and Sustaining 
Engineering will be awarded on a fiscal year quarterly basis and the Integration and Operations 
will be awarded on a per mission basis. 
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CREW, ROBOM AND VEHICLE EQUIPMENT (C.J vt:) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

Task Description: 
1. Maintenance & Sustaining Engineering: Provide sustaining engineering activities 

for a total of6 Glacier flight units (part number CBSE-FlO060-1), 1 qualification unit, and 1 
engineering unit. Tasks include: 

a. Maintain Acceptance Data Package, system logs, and user's manual 
b. Provide limited life items tracking 
c. Maintain calibration of all ground related equipment. 
d. Support anomaly resolution when required. 
e. Maintaining spare part and limited life inventory. Items requiring refurbishment include 

desiccant, desiccant canisters, batteries, fans and fan motors, fan shafts bearings, captive 
fasteners, small electrical and mechanical components. 

f. Support minor modifications (if any required) to Glacier in the event an experiment has a 
unique set of requirements not compatible with the existing Glacier design 

g. Provided post flight servicing, refurbishment and data recovery of the GLACIER system. 
h. Provide Constellation and COTS vehicle compatibility assessments, and if necessary, 

provided design modification proposals and verification requirement updates for new 
vehicle compatibility compliance. 

i. Provide GLACIER hardware testing and miscellaneous hardware evaluations when 
required. 

j. Provide 2 sets of ground handles to KSC for handling of Glacier while being transported 
to and from STS. Right Ground Lift Handle pin CBSE-G40161-1 and Left Ground Lift 
Handle pin CBSE-G40162-1 

k. Period of performance for M&S shall be through 12/31/2010 
1. Provide remote site operations support capability through 913012009 

2. Verification & Integration: Conduct all tasks required to provide flight readiness of 
Glacier Class I units for 3 flights 15A, 2JI A, and 17 A. Contract option was executed for 
additional flights ULF3 and 20A per Revision 1. Revision 2 will be executed for additional 
flights 19A, ULF4, and ULF5 Glacier will go up active as a sortie Payload or will go up 
active in the Middeck, transfer to ISS, and the ISS Glacier will transfer to Middeck, and will 
be active in the Middeck during descent. 

a. Flight Delivery 

1. Maintaining a flight ready inventory - 2 Glacier units are required to be delivered to 
KSC at ~L-10 days for every active middeck launch. One unit will be used as the 
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CREW, ROBOm AND VEHICLE EQUIPMENT (Cd N:) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

prime and the other as a back-up in the event oflaunch delays. Upon launch, the 
second unit will be shipped back to the contractor. 
Prepare necessary shipping paperwork and deliver hardware to KSC per launch 
schedule. Upon landing, Glacier will be returned the contractor location. An in place 
1027 will be used as the quality document to verify flight readiness. The contractor 
and NASA will use an 1149 as the logistics document to show transfer of property. 
All shipments involving a Glacier System shall be via Fed Ex White Glove or a 
similar custom critical service. 
Support Integration Data Package Development as required. 
Provide Manifest and Stowage Dataset, as well as mission drawing dataset. 

Certification of Flight Readiness 

1. Conduct tests, analysis, and/or inspections required to provide verification data inputs 
as required per Glacier ICD SSP 53099 and associated PIRNs. 

2. Support ground test requirement and procedure development. 
3. Provide COFR submittals (Certificate of Compliance and/or Verification Reports), 

RCAR, ERCAR, Endorsement Letters, OWTL and Checklists per ISS Program 
Payload Certification of Flight Readiness Implementation Plan, SSP 52054. 

4. Support waiver/PIRN development and implementation. 
5. Provide inputs to TGHR, Middeck F2V2 
6. Support development of mission specific hardware and software development as well 

as configuration design drawings for all flight phases. 
7. Provide User Handbook and Project Requirements Document updates as required. 
8. Support development of facility test requirements and procedures. 
9. Support mission specific Shuttle ICA and appropriate Annex documentation 

development and updating. 

Experiment Support 

1. Support experiment team telecons, requirements reviews, and data product reviews. 
2. Support Cold Stowage Management and User Telecons as well as bi-weekly project 

status meetings. 
3. Support Shuttle Middeck Working group meetings when required. 
4. Provide mission specific configuration testing and hardware fit checks when required. 

Quality & Safety 

1. Provide non conformance reporting, GIDEP and Alert Tracking and Reporting, and 
government property inventory management 

2. Provide Ground and Flight Reflight Series Safety Assessments, and SVTL reporting 
and tracking to the PSRP. NASA will be responsible for the Integrated Safety Memo. 

Contract Options: The following tasks shall be priced separately 

Task 1: Maintenance & Sustaining: Provide pricing to complete this task per Fiscal Year 
starting in October 2008. 

Task 2: Integration & Verification: Provide pricing and schedule to complete Task 2, Integration 
and Verification for 3 flights. NASA will exercise Options in this DO to satisfy the 
maximum mission as defined in part 4 below. It shall be the Contractor's responsibility 
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CREW, ROBO~ AND VEHICLE EQUIPMENT (CHi l/-1;) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

to ensure availability of, and services for, Glacier systems to support the maximum 
number of missions during the period starting from DO ATP and ending 12/3111 0 . 

1) Notes: 
a. Currently, there are only 4 Glacier Class 1 units in development. They are 

planned to be delivered to NASA in May 2008. Two additional flight units are 
planned to be delivered to NASA in August 2009. 

b. On STS 15A, the Glacier unit launched in the Middeck will replace the 
GLACIER unit operating on ISS. On 2J/A, no Glacier will be launched on 
ascent, but the ISS Glacier will be returned on this flight. 

c. Starting with 17 A, Glacier will be launched as a sortie only. 
d. Launch support at KSC will be NASA's responsibilities. Landing support at all 

three landing locations will be NASA's responsibility 
e. Mission Operations related activities will be NASA responsibilities. These 

activities include but are not limited to the following; 
1) C&DH Coordination 
2) KSC Support Requirements Data Set 
3) PODP/SODF Procedure Development, Listing and Validation 
4) Flight Command Plan 
5) Crew and Flight Control Team Training 
6) Mission Operations Planning (EPAS and URC inputs) 
7) Shuttle FOR Review support 
8) Stowage Inventory and Tracking 
9) PSIV Coordination and Tracking 
10) Payload Regulations and Shuttle Flight Rule development and 

coordination 
11) Flight Control CBT inputs 
12) Real Time Mission Operations Change Requests 
13) Increment transition testing and certification 

f. NASA provides the Payload Safety Engineer (PSE) who will perform the 
Integrated Safety Assessments with inputs from the Glacier System Contractor. 
Specifically the Contractor must provided the stand alone Glacier System Safety 
Data Package (Flight and Ground packages) and revisions to them. 

g. Glacier's 1 st ISS and sortie flight will have already occurred on ULF2. All 
missions after ULF2 will be considered ISS-Reflights per SSP 57057 Integration 
template. 

h. Current Launch Dates for the remaining Shuttle Flight Program are as follows. 
ISS-1SA - 12/2008 
ISS-2 JI A - 6/2009 
ISS-17 A - 812009 
ISS-ULF3 - 1112009 
ISS 20A - 2/2010 
ISS 19A - 3/2010 
ISS ULF4 - 5/2010 
ISS ULF5 - 712010 
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CREW, ROBO"~S AND VEHICLE EQUIPMENT (C.J IA) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

2) Reporting: 
a. A monthly status report detailing tasks completed, and planned tasked shall be 

delivered to the DO Manager. 
b. Per DRD 2, a 533 Report and an overall budget, actual, and Estimate at Complete 

Report shall also be delivered. FTE data is not required. It is not necessary to 
show the details per WBS, a top level WBS summary for each of the two tasks 
identified in this DO is preferred. 

3) Earliest Availability: For Task 1, the start date is anticipated to be October 2008. For 
Task 2, the first flight is expected to be 15A, currently scheduled for December 2008. 
The start date for Task 2 will be upon award of this contract. The Contractor shall 
provide two systems for launch on 15A (one prime and one back-up). The ISS 
Integration Template is assumed to be 12 months. 

4) Maximum Number of Missions: NASA will exercise Options in this DO to satisfy the 
maximum mission need. It shall be the Contractor's responsibility to ensure availability 
of and services for, Glacier systems to support the following maximum number of 
missions during the period starting from DO ATP and ending 12/31/09: 

a. Seven (7) ISS missions (consisting of powered launch on STS Middeck, as a 
sortie flight and or transfer to ISS, and ISS Glacier transferred to Middeck, and 
powered descent on STS Middeck), AND 

i. One Flight unit shall be available as backup during launch preparations of 
the prime flight unit for every flight in the event of problems. 

5) In performance of these tasks the Contractor can assume that: 
i. Limited Contractor travel to JSC and KSC is required. 

ii. Bi-Weekly coordination telecons will be held with NASA JSC. 
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CREW, ROBOlM~ AND VEHICLE EQUIPMENT (CJ. Vi) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

Deliverables/Products: 

Hardware 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test 

Software 

Other Products 

None anticipated. Contractor to detail 
any that would be provided in order to 
provide the Glacier systems and 
services detailed in the Task 
Description above 

Glacier pin CBSE-F I 0060-1 

Contractor shall provide the Glacier 
systems and services detailed in the 
Task Description above 

Acceptance Data Packages (or 
equivalent) 
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Contractor 
to propose 

how to 
satisfy 
Task 

specified 
above 

2 

Contractor 
to propose 

how to 
satisfy 
Task 

specified 
above 

I per 
serial 

number 

June 1, 
2008 

PerSTS 
Integration 
Schedule 

June 1, 
2008 

Draft Due 
two weeks 

prior to 
flight 

shipment. 
Final due 

at 
Hardware 
turnover 
toKSC 

As required 
by task being 

fulfilled 

I 

As required 
by task being 

fulfilled 



CREW, ROBOTICS AND VEHICLE EQUIPMENT (C.J.~) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

SCHEDULE 

Start Date: May 28, 2008 Finish Date: Dec 31, 2009 

15A NLT 12/4/2008 

2J/A NL T6/13/2009 

17A NLT 8/2009 

ULF3 NLT 11/2009 

20A NLT 2/2010 
19A NLT 312010 
ISS ULF4 NLT 5/2010 
ISS ULF5 NLT 7/2010 

COFR products per SSP 57057 Template 

Milestones, along with subjective measurements, are to be used for measuring performance. For 
schedule detail see Microsoft Project me located on the CRAVE web site for this DO listed under 
the Government Cost Estimate below. 

Government Estimate Located in RFO File in Microsoft Project File On CRAVE Web Site 
The me is titled: N/A 

Total Government Estimate for this DO: $ 3,7 28,000 
Option 1: ~ (See Attachment 1) 
Option 2: $ NI A (See Attachment 2) 
Option 3: $ N/A (See Attachment 3) 
Option 4: $ NI A (See Attachment 4) 
Option 5: $ NI A (See Attachment 5) 
Option 6: $ N/A (See Attachment 6) 
Option 7: $ N/A (See Attachment 7) 
Option 8: $ N/A (See Attachment 8) 

TOTAL COST ESTIMATE FOR THIS DO: $ 3,728,000 

FEE: ~ (If Applicable) 

OPTION 1: $ N/A (See Attachment 1) 
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CREW, ROBO"~S AND VEHICLE EQUIPMENT (C.J Ul) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

OPTION 2: $ N/A (See Attachment 2) 
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CREW, ROBOI~s AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

DATA REQUIREMENTS 

All DRs contained in the contract are applicable and required unless marked N/A below. 

Requirements 

IMlmdatoJ~ IF'reJiminaryD~si~ Review Data 

.8 

Software Development Plan 

Software Design DocUtnent 
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With Revi~ions 

w/Reviil1ons . 
wlDQ proposal, 

lupdlates &, details 
lt1r':lvu1cd as DO 

y 

N/A 

y 

N/A 

N/A 

N/A 

N/A 

with Revisions N/A 

N/A 

with Revisions N/A 

with Revisions N/A 

with Revisions N/A 

N/A 



CREW, ROBO-M AND VEHICLE EQUIPMENT (C.J lJ-It) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

> , 

IIn~btmlaticinTechtlology (111') : 
I!'<",,,,riltv Program Pllin and Reports 

ICertltlcatum Plan 

1~t\lrtiti(~ati~lrt Report . 

IAcceptanlle Dat~ Pac:kage 

1¥lmdatOIi)' 11:' •• _,",~ Control Audit Results 

Rights-Retention 
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N/A 

. willi RevisibM NI A 
" 

with R.llvisions 

with Revisions 

with Revisions 

N/A 

N/A 

"Xc c < 

Attacllntent 
J-A , 
~O days 

after DO IRevis/lons. 
aWard' 

N/A 

N/A 

N/A 



CREW, ROBOM AND VEHICLE EQUIPMENT (CR1lA:) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

Record y 

with Revisions Y 

~nd . , . 
(EEE) Parts N/A 

'. 

with Revisions N/A 

with Revisions, N/A 

N/A 

N/A 

8i N/A 
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CREW, ROBO"~S AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

GOVERNMENT FURNISHED PROPERTY 

The CRAVE contracts do not anticipate the Government providing any property or test 
facilities unless requested by the contractor in their response to a request for bid. 

In some rare cases (such as sustaining engineering task) it is known ahead of time that 
government property will be provided to the contractor. In those cases the following list 
filled out to allow the proper control of government property: 

A. List of Property the Contractor Shall Replace with modified or upgraded versions: 

Use of 
Date to be Furnished to the 

Item Quantity Acquisition Cost Property 
Contractor 

Location 
-- ."--

N/A 
- - ""- " -', - - - " __ u - - .""""-,, "" - --

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 

B. List of Property the Contractor will return in the same configuration: 

Item Quantity Acquisition Cost 
Use of 

Property 
Location 

Date to be Furnished to the 
Contractor 

G~:':.':dl 1 I $20k ea. f -~~~~r~ctor .. -I Award of Contract 

Laptop I 1 I $1,223 eal con~r~ctor I 
.-.. -.------ -----·---,----------------i---------r-·------------·--

Award of Contract 

Glacier 

6 Class I 
1 Class II 

1 Class III 
:[81] 

$2.7M Class III 
$3.5M Class II 
$1.lM Class I 

6 Class I and 1 3 Class I, 1 Class II, and 1 
Class I units at award of Class 1111 at 

Contract 
Contractor R .. 2 CI I U . 
I t · 1 emammg ass mts 
oca lOn, 'II b d Ii d' A t 

Class II at JSC WI e e ;~~~ m ugus 

[Insert a description of the item(s), quantity, acqUisition cost, and date the property will be 
furnished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 
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CREW, ROBOJIlU!.k AND VEHICLE EQUIPMENT (Cltl-lI-h CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

GOVERNMENT FURNISHED PROPERTY 
(Continued) 

C. List of Property the Contractor Shall Replace if Damaged or lost during the course of 
the effort: 

.. • ,n .. .. 
Use of Date to be Furnished to 

Item .!, Acquisition Cost Property the Contractor 
Location 

N/A 

'_e_ - _. i· - .. "" ................ - .. _ .. _ .... -.- '" ...... .. .... n ...... "' .. .. .. . . 

(Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government_ 

D. List of Property the Government Will Replace if Damaged or lost during the course of 
the effort: 

.". .,. -, "",." .... .. - .. . ,' ...... . . .. ... ..,,"'" .."' .. on _ _,n n, 

Use of Date to be Furnished to 
Item Quantity Acquisition Cost Property the Contractor 

Location 

N/A 

(Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
fornished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

ATTACHMENT 1 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

OPTION 1 TITLE: 
Provide Launch Support for Glacier for 1 Mission 

Background / Problem Description: 
In conjunction with Contractor performing Glacier tasks per this DO, the contractor is requested 
to provide a proposal to support the integration and launch of Glacier at KSC for 1 mission. This 
Option could be executed mUltiple times if support is needed for more than 1 STS mission. 

Task Description: Provide launch site support, condition and integrate payload, and assist 
in loading Glacier onto the shuttle as required. In the event of launch delays, the 
contractor shall provide the support necessary to re-supply Glacier as required per KSC 
launch schedule. Typical launch delays require that the payload should be re-supplied 
after 48 or 72 hours of delay. This task is defmed as 1 mission, and includes launch slips 
associated with the associated mission. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (cJ Ik) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to 
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CREW, ROBOM AND VEHICLE EQUIPMENT (cRi lIi) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

SCHEDULE 

Start Date: Launch - 10 days Finish Date: Launch + I Day 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBO;]~S AND VEHICLE EQUIPMENT (cJ Uk) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

ATTACHMENT 2 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

OPTION 2 TITLE: 
Integration and Verification of an additional ISS Mission 

Background / Problem Description: 
In conjunction with Contractor performing the Glacier services task, the Contractor is requested 
to provide a proposal for supporting Integration and Verification, on a per mission basis, for each 
remaining STS flight beyond the minimum ofthree (3) in the basic DO. This option will be 
awarded mission to mission. 

Task Description: Provide Integration and Verification tasks for Glacier in accordance 
with the basic DO Task Description, for supporting additional missions beyond the 3 
minimum missions specified in this DO, and up to the Maximum Number of Missions 
specified in the DO Task Description. Remaining llights after 17 A are: 

ULF3 - November 2009 
20A - February 2010 
19A - March 2010 
ULF4 - May 2010ULF5 - July 2010 
ULF6-September2010 t' 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (cJ ~~) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to nTn,n",,,, 
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CREW, ROBOljlU!S AND VEHICLE EQUIPMENT (cd:iVk) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 ' 

SCHEDULE 

Start Date: Launch -12 months Finish Date: Launch -10 Days 

Provide Glacier services for each ISS mission December 31, 2010 

Milestones, along with SUbjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBO"~S AND VEHICLE EQUIPMENT (c.JVk) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

ATTACHMENT 3 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

OPTION 3 TITLE: 
Operations Support for Glacier 

Background / Problem Description: 
In conjunction with Contractor performing this Glacier task, the Contractor is requested to 
provide a proposal for supporting Operations on ISS for a 12 month period. This option is 
strictly for all the documentation associated with operating Glacier on ISS and Shuttle. This 
Option does not include console support during real time Operations. 

Task Description: Support Procedure and Cue Card Development, and Procedure 
Validation. Provide URC, OOS, and EPAS inputs and review. Provide C&DH 
coordination, PSIV coordination and POIWG support. Review and provide inputs to PTP, 
and Flight Rules and Regulation. 
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CREW, ROBO"~S AND VEHICLE EQUIPMENT (cJiVk) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 
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CREW, ROBO"~S AND VEHICLE EQUIPMENT (C.J. Vk) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

SCHEDULE 

Start Date: ATP Finish Date: ATP + 12 months 

Provide Glacier services for each ISS mission December 31, 2009 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project me located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (c.JUi) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

ATTACHMENT 4 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

OPTION 4 TITLE: 
Crew Training for Glacier 

Background I Problem Description: 
In conjunction with Contractor performing Glacier tasks per this DO, the Contractor is requested 
to provide a proposal for supporting up to 4 crew training sessions. 

Task Description: Provide OBT/CBT development and coordination, training certification, 
PTDR, and conduct a minimum of four hands on training sessions. Training sessions will 
be conducted at JSC. 
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CREW, ROBOrltS AND VEHICLE EQUIPMENT (C.tWt) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to 

Other Products Contractor to propose 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (C.JVt:) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

SCHEDULE 

Start Date: Increment -4 months Finish Date: Launch - 2 months 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (cJ ~~) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

ATTACHMENT 5 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

OPTION 5 TITLE: 
Provide Landing Support for Glacier 

Background / Problem Description: 
In conjunction with Contractor performing Glacier tasks per this DO, the contractor is requested 
to provide a proposal to support de-integration of the Glacier and conditioned science at all 
landing locations. 

Task Description: Provide support at designated landing locations. Recover payload and 
maintain temperature requirements of samples until they can be turned over to the Cold 
Stowage or Experiment Team. There are three primary landing locations, KSC, Dryden 
Space Flight Center, and White Sands 
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CREW, ROBOTItS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

SCHEDULE 

Start Date: Landing minus 2 days Finish Date: Landing +5 days 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project me located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOTICS AND VEHICLE EQUIPMJi!NT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

ATTACHMENT 6 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

I OPTION 6 TITLE, 
Real Time Operations 

Background / Problem Description: 
In conjunction with Contractor perfonning Glacier tasks per this DO, the contractor is requested 
to provide real time operations support for a 4 month increment, at the contractor's location. 

Task Description: Provide real time operations support for three month increments. This 
includes real-time engineering support to monitor on-orbit operations, checkout of flight 
systems and the subsequent on-orbit operations throughout the mission duration. Real 
time engineering support is provided through coordination and or full control of the 
GLACIER system from the contractor's Remote Operations site. This support will include 
investigation, isolation and resolution of anomalies encountered during on-orbit operations. 
Real time support includes the development and maintenance of ground terminal displays, 
software systems necessary to provide control of on-orbit systems from the ground, 
software systems required to support data handling/transition/storage and the systems 
necessary to perform diagnostics corrective actions from the ground. 
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I 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D038 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

SCHEDULE 

Start Date: A TP Finish Date: A TP +4 months 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 

Page 33 of39 



CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

ATTACHMENT 7 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

OPTION 7 TITLE: 
Limited Remote Site Operations 

Background / Problem Description: 
In conjunction with Contractor performing Glacier tasks per this DO, the contractor is requested 
to provide limited backup operations support for monthly increments, at the contractor's 
location. 

Task Description: Provide limited remote site operations necessary to man critical real 
time operations, provide for backup command and control capabilities to JSC Flight 
Control team, track real time issues, support limited ground testing provide for flight data 
storage and archiving, maintain GSP certification, and provide Web based real time 
telemetry systems. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to prolpm;e 
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CREW, ROBOTI~S AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

SCHEDULE 

Start Date: 6/1/2009 Finish Date: 12/3112010 
(4 months in FY 09 / 12 months in FY 10/3 months in FY 11) 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project me located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

ATTACHMENT 8 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

OPTION 8 TITLE: 
Integration and Verification for an Additional Flight Unit on a STS Flight 

Background I Problem Description: 
In conjunction with Contractor performing Glacier tasks per this DO, the contractor is requested 
to provide a proposal for supporting the Integration and Verification, on a mission basis, for an 
additional flight unit on an STS flight. This option will be awarded mission to mission. 

Task Description: Provide Integration and Verification tasks for Glacier in accordance 
with the basic DO Task Description for an additional Glacier Flight Unit on an STS Flight. 
The additional Glacier Flight Unit will be integrated and verified in either a hard mounted 
or soft stowed location for ffight The unit will be non-powered during ascent. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to 

Software Contractor to propose 

Other Products Contractor to propose 
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CREW, ROBOTI~S AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D038 

SCHEDULE 

Start Date: 6/112009 Finish Date: 12/3112010 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 

performance. For schedule detail see Microsoft Project file located on the CRAVE web site 

for this DO listed under the Government Cost Estimate below. 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 

(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
COST PLUS FIXED FEE DELIVERY ORDER 

University of Alabama at Birmingham Center 
Contract NNJ05H8428 

Task Order Number Amendment Number Purchase Request Number 

38 3 Funded at Contract Level 

SOWWBS FIscal Year Technical Monitor/Division/Extension 
COTR' Ralph MarakiEC ext:3-9144 

FY09 Sharon Campana/EC2 ext:4-5508 

Task Order Title 

GLACIER 

DescriutionlPurRose 

This delivery order revision is issued to exercise option #8 as incorporated under revision #2 of this 
contract. This option is exercised for the following flights: 1) 19A (STS 131) & ULF4 (STS 132). 

The contractor shall perform the subject tasks in accordance with delivery order description. 

Summary Previous This Action I Current Value 
(Rev 3) I -

Cost ~ be.( bt-f 
Fee , 

TOTAL ~ 3,ti87 ,023.40 1 ~ 78,500.101 $ 3,765,523.50 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE TASK ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE TASK ORDER. 

NASA Approval 

Contracting Officer Signature Date 

KDNA! n --i"GI/F-J([J 1\' k~vllj lj~i ,.' 1""1- 1/)()/ 
'/ 
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(Compoadaon of Burden Pool) 
- -- ----- - - -- --

Company Name UABlCSSE rXIPnme [ I SubCOnlraetar 

Overhead or SeMce Center Pool = _Non..facutty_ Base of AppllCallon = _Labor 
• specify Type of OVerhead Burden Labor, Onsita. Offs .... EnglnMnng. Procuntment, Service center(s}. ate. 
OFFEROR'S FISCAL YEAR BEGINS OCTOBER 1 AND ENOS SEPTEMBER 30 eo __ 

Contractor C"""- eonoactw C ..... _ eo .... _ 
Cost Elements wdhtn Fiscal Year Fiscal Year Fiscal Year rlScalYear rlScalVear ~~:ear the OWll'head Burden Pool ~ !!i!!!:..!U PriorYr1 FYl. FYl1 

PayroB' Taxes 

Fnnges 
Retirement (Teacher's) 
Health Insuramce 
Paid leave 
Ufe Insurance and AO&D 
Other- TiAAlCREF 

, , I ~ I 
Other (Identify) 
Salary Conbnwltlon Insurance 
State Unemployment Insurance 
On the JOb Injury 
Educabonal AssIstance 
TentJnaI Vac:abon Pay 
Employee Training 
New Employee Onentabon 
Employee Asststance 

, I I I I 

Total Overhead Pool 
A ........ Base 1$. 
Co __ FY Role 1%' 

eonoaoto, FY ee .... RaIO 1%) 
CONVERSION OF BURDEN RATE TO - I - ~ CONTRACT YEAR Y_1 Y_2 Y_3 

PraDOSed COI'ItnIct Vear Rate 

ProDOSad Contract Year ee.hna Rate I NOTE.F ..... IS esbmIIbod han sdaltafarth .... xt .- • c-tnd: Y_1 .... 1$ _the~dIanibon 
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Contractor eonoacto, 
Fiscal Year F"lScalYear 

FY13 FY14 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

Task Order Number 

38 

SOWWBS 

COST REIMBURSABLE INDEFINITE-DELIVERY 
COST PLUS FIXED FEE DELIVERY ORDER 

University of Alabama at Birmingham Center 
Contract NNJ05HB42B 

Amendment Number Purchase Request Number 
4 Funded at Contrad Level 

Fiscal Year Technical MonitorlDivision/Extension 
COTR: Ralph MaraklEC ext:3-9144 

FY09 Sharon CampanalEC2 ext:4-5508 

Task Order Title 

GLACIER 

DescriptionIPuroose 

This delivery order revision is issued to correct revision #2. Option #8 is hereby exercised for the following flights: 1) 19A (STS-131) & ULF-5 (STS-133). 

The contractor shall perform the subject tasks in accordance with delivery order description. 

Summlry Previous This Action Current Vllue 
(Rev 3) 

Cost 
Fee • 

TOTAL ,;S,lI1Ci,Ci:l;S,OUI , 11,CiUU.1UI $ 3,844,023.60 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE TASK ORDER VALUE SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE TASK ORDER. 

NASA Approval 
Contracting Officer 

Ronald Johnson 

I 
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NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM 

DelIVer)' Order 7 ~_ I 
FFP 

$ Iff ' 
$ I 

uATI: DO VALUE NOTES 

ACTION I 
TOTAl FEE % COST I FEE I CUM. TOTAL 

007 08l26I05 $ bf H( $ bI b<.f b<f 
TOTAL $ 8,908 

. 

DelIVery Order 16 
Cost Total ~367,572 31 

~"d .. 
Fee Total $ - I 

TOtal Cost & Fee 
, 

$ 3,367,572.31 
, 

UATe 00 VALUe 

ACTION I .1 
TOTAL FEE% COST I FEE 1 CUM. TOTAL --0016 09/19JOC --

DO 16 Rl 05115108 
DO 16R2 08/07/07 bi --

--
D016R3 12117/08 . --
o016R4 07121109 I 

TOTAL $ 3,367,572'3f 1$ -
I 

DelIVery Order 38 -=-~" j 

g~ Total $ 3,844,023.60 
Fee Total $ - , 
Total coat & Fee $ 3,844,02360 

UATe ~VAL~ 

ACTION I ,I 
FEE ,I CUM. TOT~ TOTAL FEE% CQ~T , , 

.. 
0038 06J26I08 
0038Rl 12115108 

J:;i 0038R2 08/07109-

I I D038R3 08/19/09, 
00 38 R4 08J20I09: 

TOTAL $ 3,644 O'Z.1.bU ~ - --

TOTAL CONTRACT VALUE- $ 7,220,503.91 $ - $ 7,220,503 91 
CURRENT TOTAL FUNDING 

I"'-»~-REMAINDER I -- - ----



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
COST PLUS FIXED FEE DELIVERY ORDER 

University of Alabama at Birmingham Center 
Contract NNJ05HB42B 

Task Order Number Amendment Number Purchase Request Number 

38 3 Funded at Contract Level 

SOWWBS Fiscal Year Technical Monitor/Division/Extension 
COTR: Ralph MaraklEC ext:3-9144 

FY09 Sharon Campana/EC2 ext:4-5508 

Task Order Title 

GLACIER 

DescriQtionlPurQose 

This delivery order revision is issued to exercise option #8 as incorporated under revision #2 of this 
contract. This option is exercised for the following flights: 1) 19A (STS 131) & ULF4 (STS 132). 

The contractor shall perform the subject tasks in accordance with delivery order description. 

Summary Previous This Action Current Value 
(Rev 3 

Cost /:;If b'f b'f . 
Fee • L' 

TOTAL ~ 3,UIS1,U~3.4UI ~ 78,:lUU.l II I $ 3,765,523,50 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE TASK ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE TASK ORDER. 

NASA Approval 

Contracting Officer Signature Date 

f(OJ'JA UJ 10llN <01\1 ~0711Jalll{-I! 1~~ 5/}(~/f(J. 
l 
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NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM 
-- -- -- -- - -- - - -----~ -------- ---- -~- --------~ -------~------ - - ---

DelIVery Order 7 
FFP ff.r 

.~ I DATE 

------- - -- - ---- - -- - - - - ---- ------
-- - -------- -----~--- --

----~- ------- --------- --- ---

--- ----- ---

DO VALUE NOTES 

TOTAL IFEE%I COST FEE CUM. TOTAL --- - --~-------.-
ACTION r-l I I I I DO 7 08/26/051 $ t7f ~ "'l .., ---- "'i 

TOTAL J $ 8.9081 - --
-- -- --~--------- -------- -- ------

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

- - - - ---- ~- ---- ---- ------------ - -- -------_. 

--- ----------------- -- -- ----DelIVery Order 16 
Cost Total 
Fee Total 
Total Cost & Fee hI{ r--. $ 3.367.572.31 DO VALUE 

I DATE I 

--------

DO 16 09/19/06 
DO 16 R1 05115/08 
DO 16 R2 08/07107 
DO 16 R3 12117108 
DO 16 R4 07/21/09 

ACTIoN 1·--. 
TOTAL FEE o/d. 

1ft t?{ 

COST 1 FEE I CUM TOTAL 

-
be{ h'i b'f 

f----- ----

T ]TOTAL 1$3.367.572.31 1$ -,. ------ :_=~: -. =-~- -~-=. 
: 

-- ---- ----------- -- --------------- --
Delivery Order 38 

Cost Total $ 3.765.523.50 
Fee Total $ . - . ------- -------------- ----------_._-------- -- ---- ---

Total Cost & Fee $3.765.523.50 -------- -------.------,---- --- .. -.----- -
DATE -- - -.- - -- --. 

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

COST CUM. TOTAL 
0038 06126/08 

1:1 hL{ D038R1 12115/08 b£.t bl{ hI( 
D038R2 08/07/09 
0038R3 08/19/09 r= I $ 3.765.523:50 I $ - I 

._------ ---- - -----~----------------

TOTAlCONTRACTVALUE . -----$7.142.003-:-81-f-~_:_$7;142~003-81---------- . --

~~:~~~E~~TAl FUNOING:~._- =-=~~~- ---~---------- -- --bi- - ~:::-~~~-- ~-



MOD # COST - I FEE ..1 Running Cost Running Fee ICUM FUNDING IRunnin!! Total I Notes 

1 ~ Adm,n: Change K no_ 
2 ~ ,ndudes other adm,n chgs 
3 $ ,ncludes CV on DO 7 
4 $ Adm,n: wage determlnabon 
5 ~ Admin delete/replace did 40 
6 ~ funds slated: DO 16 
7 ¢ • Inds slated: DO 16 
8 dmln wage determlnallon 
9 nds slated: DO 16 
10 ods slated DO 16 
11 nds slated_ DO 16 

~ 12 

b~ 
:lmln_ add NFS Secunty clause 

13 nds slated DO 16 
14 IUnds slated DO 16 
15 $ funds slated DO 16 
16 $ funds slated DO 16 
17 $ Admin wage determlnallon 
18 $ funds slated- DO 16 
19 $ ,dmln- NFS clauses, paYIng office 
20 $ Inds slated: DO 38 
21 $ ,nds slated' DO 16 

IndS slated' DO 16 (232,801 80) I 
22 I: '0 38 (200,000) 
23 dmln NFS clause change 

mds slated· DO 16 (150k) I 0038 
24 I $ (190k) 
25 $ Admin: wage determlnallon 
26 $ Admin: correct recapltulallon 
27 $ funds slated: DO 38 
28 $ funds slated: DO 38 • 29 $ 0016 
30 $ 
31 $ 

TOTAL 
FIRM FIXED PRICE $ 

RECAPITULATION OF FUNDING 
ThiS ACllon 

Pnor FundlO~ (Mod 30) Cumulative Funding 

Firm Fixed Pnce $ 0~ ~i by Cost $ 
Fee $ :6 $ 
Total $ 3,558,318.80 $ 620,000.00 $ --4,178,318.80 



NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM 
-----~ -------- ------- -- ----- - ---- - -

----- - ----- --- -------~-

DeliVery Order 7 ---------- -
_ _ _ ,=FP _______ ~ - ---- ---- - ----

y-Ji.I ------ ---- - - ------ - .-------

DO VALUE NOlES. C DArr:J 
ACTION 

COST k FEE I $C~~, T~~~_-:==~ __ = ~_= ___ ~_-TOTAL FEE% 
007 08/26105\ $- b<f ~ $ ~ $ I::f{ 

Delivery Order 16 
Cost Total 
Fee Total 
Total Cost & Fee 

TOTAL It H Ufl)( ! ... ... ..... -- , 

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

~~ --- - -- ----------------- ------

----- c-~---$ 3,367,572.31 DO VALUE 
I DATE I 

COST CUM. TOTAL 
f=~:------+--~:-=-:-=-::-I-;:.,::..;.;..:::=--+_'_'=-:.::..t_--=-=='--__I-.;...;;;;;;:;.... ....... ..::..=;.;;.;;..-'-"-.:..;..::'_l_----- ----- --- - ---
DO 16 09/19/06 
DO 16 R1 05/15/08 

b'f DO 16 R2 08/07/07 
DO 16 R3 12/17/08 

10016 R4 07121/091 
TOTAL I $3,367,572.31 1$ - I --- ~ __ -=_~~ ~_ -~ 

Delivery Order 38 
Cost Total 
Fee Total 
Total Cost & Fee 

b~ 
:Ii 3,687,023 40 

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

------------- --- -- ---
----------~------ ---

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

COST CUM. TOTAL _ ___ ____ _ _ _ 
0038 I ' 

D038R1 rb'f 
D038R2 

ITOTAL ! - 1$3,687,02340 \ $ - I 
-- --------

TOTAL CONTRACT VAlUE $ 7.06f503.71--$ -~--$j,063:503.71--- ---------- ---

CURRENT-!OT~ f_UNDI~IG:--=-~ ~_ ~ ____ -=- - b4" 
REMAINDER. f 
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Estimate 
Item dCost 

Hardware Parts $ · 
Inout Item Here $ · 
Inout Item Here $ · 

8 
Inout Item Here $ · 
lnout Item Here $ · 
lilOOt Item Here $ · 
Inout Item Here $ · 
Inout Item Here $ · 
Inout Item Here $ · 
Inout Item Here $ · 
InDUt Item Here $ · 
Inout Item Here $ · 
Inout Item Here $ · 
Inout Item Here $ · 
Inout Item Here $ · 
Inout Item Here $ • i 

Inout Item Here $ · 
lnout Item Here $ · 
TOTAL Matenals $ · 
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I ~=~"';:;~=;:'S~'::e~'';';';';'"' - [ --C;RDE-; FOR S~;~~;ES O~ 5ER~ICES --rage-1 0;-2--' 
'oulton, TX 77058 

Order No '----=t D3te of Order----- ••.. -- NOTE: MARK ALL PACKAGES AND PAPERS WITH OROER-NO-
NNJ05HB42B, D0311 Rev 1 Soe Block 10 Below 

---- Certified for Nabonal Def<lnse wIder DPAS (15 eFR 700) DO--C9 
3.-·-:-ls-S-Ul-Il-g·-:O::Cff::-,-~e-·-- ------._-- - -4- ShIp 'fO---:- .---- .---

NASA Johnson Space Center, 2101 Nesa Parkway r ransportahon Officer, BUlldmg 421 
Houston TX 1'{058-3696 NASA John~on Space Center 
Org IBuyer J).H2!.Mgru1l2l!!m§ HOIJston, TX 71051J..3696 

Mark For Ac;c;ountable Property 

2fll.:.4~"§ Fax ~~ Order No .tili~!:tIl.~,;m._Q.9~.Ri\Ll 

I\lilUWt 

University of Alabama @ BlfrOingham Center 
Attn Lee Moradl 

6. Deliver On or Before 7!ljQ.~.lQ !2L31&~ 

FOB Pomt pestinl'.!!M 

Discount Terms. Net 30 Days 1530 3'" Avenue South 
BmrHngham, Alabama 35294-4400 ------_._----------_._-----.-
Phone 205-97o;...n18 )( Fax 205-97!>-1709 

TIN. ~5396 CAGE CODE ODV74 

8 Type of Order 

7 BILLING ADDRESS 
NASA Johnson Space Cent.er 
Attn LF231/Accounts Payable Group 
Houston, TX 77058-3696 
Order No NNJ05HB42B. 0038 Rev 1 

o PURCHASE Please furnIsh tM following In 
accordance wrth the conditions speclfled-on this order 
Reference 

o DELIVERY Except fortha Terms and Condlbons of Purchase 
Order listed on the follOWing page, thiS dellvelY order Is subject to 
Instructions contained on this form and 1$ Issued subject to the 
terms and condrtJons of contract number . __ _ 

-- -----------9. Written aoceptance of this order by contractor 10 liS, ([2!J liS not 
reqUired Sign below If reqUired and return to contrectmg offtcer 

Nama. ___ (Person authorIZed to sign) 

signature ---_._ ... _----- Date -- Signature 

II Schedule - -ITEM 
OCOCRIPT!QN 

NO 
QUANTI T'r UNIT lJNfT AMQVN'J (.)l.,JAN'TITY 
QPl.f"~rO PRfCF Aex'tPTI':.O . --. -

GLACIF.R 

1 RevIsion 1 to DO 3a Is Issued to exerCISe Opbon 210< two mghts fFf
---r--

Flight UlF3 bf 
FIIghl20A 

RECAP OF no VALIJE 

PRIOR THIS ACTION CUM VALUE 

COST hf 
____ 1 FEE 

TOTAL $1.555.86136 tOO1.S00 04 $2,217 849 40 

- _._----''--_ ...... _. __ ._.-
12 For JSC Internal Use O.lly 13 Tatal 

ReqUlsrtlon No ~ 0 COMP 0 
Rissue To r;ClRgll2li Mgr§K x39144 • -.- For ~C~S!Jaron Cam 

PART PPC 

~1!.~ •. :ci§JlQ~ 
$ NlE $2,21784940 

14 Quaiitllles In 'Quantity Accepted" Column Have Bean - .--~ --_._--_.J 
0 INSPECTeo o ACCEPTED 

TO CONFORM TO THE CONTRACT 
ACCEPTANCE WIl.L BE AT JSC UNLESS 
OTHERWISE' NOTED 

0 

l.~ ___ • ___ • _______ • _. ~ _ __ _ ___ • __ .... _. __ .~_ ...... __ ~ _,___ _ __ 

I${; rOrm 1«21') (RfI'I :lO'lflltlb.:>J 10,2(04) iMS W/~d Auguw 19Mi) 

RECEIVED 

BY , . _______ •• ____ .________ _.___ I 

_~ T _ ... A_~~t:0r.~~~1! S. 3C~~U'\!n!fl~~t..!.E!w~!I~~_t~_e ___ ~_._ 9.~!!._ ,_._. __ ~.,.l 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

Task Order Number 

38 

SOWWBS 

COST REIMBURSABLE INDEFINITE-DELIVERY 
COST PLUS FIXED FEE DELIVERY ORDER 

University of Alabama at Birmingham Center 
Contract NNJ05HB42B 

Amendment Number Purchase Request Number 
2 Funded at Contract Level 

Fiscal Year Technical Monitor/Division/Extension 
COTR: Ralph Marak/EC ext:3-9144 

FY09 Sharon Campana/EC2 ext:4-5508 

Task Order Title 

GLACIER 

Description/Purpose 

This delivery order: 1) identifies the scope of work to be performed during the period of performance beginning July 1,2008 through December 31,2010; 2) incorporates Option 7 and Option 8 within the delivery order description. 

The contractor shall perform the subject tasks in accordance with the attached delivery order description. 

Summary Previous This Action Current Value 
(Rev 2) 

Cost bt{ bL{ h1 
Fee J . .:....J 

TOTAL I ~. 2,217,1I49.4UI ~ 1,459,174.uul $ 3,687,O~.~1 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE TASK ORDER VALUE SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE TASK ORDER. 

NASA Approval 
Contracting Officer Signature / 

Adrian D. Clayton . ...._. 
, 

,/ 

Page 10142 

Date 



Delivery Orner 38 
Cost Total 

I:If Fee Total 
Total Cost & Fee $ 3,687,023.40 

DATE 

0038 06/26108 
00 38 R1 12115108 
0038R2 08107109 

DO VALUE 
ACTION I ,I 
TOTAL FEE% COST I 

b'f h'f b{ 

·,urAL L ~ ~3,687,023.40 I $ 
I I 

FEE I CUM. TOTAL 

bi bf 
- I ~"~ .., 

~ 



" - ((~~ Jii; 
National Aeronautics and Space Admlnostratlon -'.-
Lyndon B. Johnson Space Center ORDER FOR SUPPLIES OR SERVICES Page 10f 2 
Houston, TX 77058 
1 Order No. 2 Date of Order NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO. 
NNJ05HB42B, 0038 Rev 1 See Block 10 Below 

Certified for National Defense under DPAS (15 CFR 700) DO-C9 
3. Issuing Office' 4 Ship To 

NASA Johnson Space Center, 2101 Nasa Parkway Transportation Oflicer, Building 421 
Houston, TX 77058-3696 NASA Johnson Space Center 
Org IBuyer. BH2!Marv Thomas Houston, TX 77058-3696 

Mark For. Accountable Property 

Tel No .. ~8H~::88~!! Fax 28j-~~Q\l95 Order No,' NNJ05I:!B4~a QO~ Btv. 1 
E-mail. marvJthomastllnasa cov 
5 Contractor. 6 Deliver On or Before' 7/1/08 to 12131/09 

University of Alabama @ Blrmmgham Center FOB. Pomt Destination 
Attn: Lee Moradi 
1530 31<1 Avenue South Discount Terms. Net 30 Days. 
Birmingham, Alabama 35294-4400 

7 BILLING ADDRESS: 

Phone. 205-975-2718 X Fax: 205-975-1709 NASA Johnson Space Center 
Attn: LF231/Accounts Payable Group 
Houston, TX 77058-3696 

TIN: B3-a005396 CAGE CODE ODV?4 Order No,' NNJ05HB42B, D038 Rev 1 

8. Type of Order 

0 PURCHASE Please furnish the fOIlOW1~ in 0 DELIVERY Except for the Terms and Conditions of Purchase 
accordance with the conditions specifie on this order Order listed on the following page, thiS delivery order IS subject to 
Reference'~ mstructions contained on this form and IS issued subject to the 

terms and conditions of contract number: --
9 Written acceptance ofthls order by contractor [0 J IS, [18I]ls not 10. Name' Ronald Johnson 

required. Sign below If required and retum to contractmg oflicer 

Name: __ (Person authorized to sign) 

f'<Nil nfll dJ/hAA1A Date f.:2iJ..)'/M Signature' Date' -- Signature 
CONTRACTIN!1 OFFICER ~ 

11 Schedule 
ITEM DESCRIPTION QUANTITY UNIT UNIT AMOUNT QUANTITY 
NO ORDERED PRICE ACCEPTED 

GLACIER 

1 Revision 1 to DO 3B is ISSUed to exerciee Option 2 for two flighl$. 

Flight ULF3 lrI 
Fllght20A 

RECAP OF DO VALUE 

PRIOR THIS ACTION CUM VALUE 
COST 0'/ FEE 

TOTAL $1,555,851.36 $661,998 04 $2,217,849 40 

12 For JSC Internal Use Only. 13. Total 
Requisition No.' !)!fA 0 COMP 0 PART PPC' --
Rissue To. EC/R~lllh Mar~!s. 1Q9144 For: EC2ISharon Cam llana, x45508 

$ NTE $2,217,B49 40 

14. Quantities In 'Quantity Accepted' Column Have Been 

0 INSPECTED o ACCEPTED 0 RECEIVED 

TO CONFORM TO THE CONTRACT. 
ACCEPTANCE WILL BEAT JSC UNLESS BY 
OTHERWISE NOTED. 

AuthOrized U.S Government Representative Date 
JSC Form 1429 (Rev November 10,2004) (MS Word Augusll995) 



ORDER FOR SUPPLIES OR SERVICES Page 10f 2 

DO-CRA VE-EC2-D038, Glacier See Block 10 Below 
NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO. 

3. 
NASA Johnson Space Center, 2101 Nasa Parkway 
Houston, TX 77058-3696 
Org'/Buyer: BH2!Marv Thomas 

Fax 281-244-0995 

University of Alabama @ Birmingham Center 
Attn' Lee Moradl 
1530 31d Avenue South 
Birmingham, Alabama 35294-4400 

Phone' 205-975-2718 x 

TIN 63-6005396 

8. Type of Order 

Fax 205-975-1709 

CAGE CODE. ODV74 

TralnSI)or1:ati(m Officer, Building 421 
Johnson Space Center 

Houston, TX 77058-3696 
Mark For. Accountable Property 

Order No . DO-CRAVE-EC2-D038. Glacier 

6. Dehver On or Before 7/1/08 to 12131/09 

FOB Point Destination 

Discount Terms: Net 30 Days. 

7 BILLING ADDRESS: 
NASA Johnson Space Center 
Attn' LF231/Accounts Payable Group 
Houston, TX 77058-3696 
Order No .. DO-CRAVE-EC-D038, Glacier 

o PURCHASE: Please furnish the following an 
accordance with the conditions specified on this order 
Reference' __ 

o DELIVERY: Except for the Terms and Conditions of Purchase 
Order hsted on the following page, thiS delivery order IS subject to 
instructions contained on this form and IS Issued subject to the 
terms and condations of contract number __ 

10. Name' Ronald Johnson 

Name: __ (Person authOrized to sign) 

Signature: Date. 

DESCRIPTION 

GLACIER 

The contractor shall perform and deliver to all base requiremenla of 

CRAVE-EC2-D038 as described In the Statement of Work. 

Period of Performance: July I, 2008 to December 31, 2009 

OPTION 

The Government may require the contractor to continue to perform 
serviCes under thIS delivery order The Contracting Officer may 
exercise any Option by Issuing a reVISion to the DO The Government 

(continued next page) 

QUANTITY 
ORDERED 

UNIT 

o COMPo 0 PART PPC. 

TO CONFORM TO THE CONTRACT 
ACCEPTANCE WILL BE AT JSC UNLESS 
OTHERWISE NOTED 

JSC Form 1429 (Rev November 10, 2004) (MS Word Augusl1995) 

RECEIVED 

BY' 

AuthorIZed U S Government 

UNIT 
PRICE 

AMOUNT 

$ NTE 1,555,851.36 

Date 



Order No.: CRAVE P038 SUPPLIES OR 
(CONTINUATION SHEET) 

SCHEDULE 

reserves the nght not to exercise any Options Should an Option be 
exercised, the delivery order reviSion will be Issued uSing the cost 

proposed 

2 Option 1 - Launch Support for GlaCier for 1 Mission 

3 Option 2 - Integration and Verification of an Additional ISS Mission 

4 Option 3 - Operations Support for Glacier 

5 Option 4 - Crew Training for Glacier 

6 Option 5 - Landing Support for Glacier 

7 Option 6 - Real Time Operations 

THIS IS A CPFF DELIVERY ORDER 

RECAP OF DO VALUE 

COST 
FEE 
TOTAL 

THIS ACTION CUM VALUE bf -_._-
$1,555,651.36 $1,555,651.36 

, 

PAGE2of2 



~.~ (11 , [I I:" 

• -;;;lon&1 Aeronaulies and Space Admlnlstralion 
•• < " , 

Lyndon B Johnson Space Center ORDER FOR SUPPLIES OR SERVICES Page 10f 2 
Houston, TX 77058 

1 Order No 2 Date of Order NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO 
DO-CRAVE-EC2-D038, GlaCier See Block 10 Below 

Certified fOr National Defense under DPAS (15 CFR 700) DO-C9 
3. Issuing Office. 4 Ship To. 

NASA Johnson Space Center, 2101 Nasa Parkway Transportation Officer, BUilding 421 
Houston, TX 77058-3696 NASA Johnson Space Center 
Org IBuyer BH2IMary Thomas Houston, TX 77058-3696 

Mark For Accountable Property 

Tel No 28l-~!l!Ig8 Fax 2§]-244-0995 Order No QQ-CRA VE-!;Qg-DQ3§ GI!!!<I!lr 
E-mail. marv f.thomas@nasa.QOV 
5 Contractor 6 Deliver On or Before 7/1/08 to 12131/09 

University of Alabama @ Birmingham Center FOB POint Destination 
Attn: Lee Moradl 
1530 3rU Avenue South Discount Terms Net 30 Days 
Birrntngham, Alabama 35294-4400 

7 BILLING ADDRESS. 

Phone 205-975-2718 x Fax. 205-975-1709 NASA Johnson Space Center 
Attn. LF231/Accounts Payable Group 
Houston, TX 77058-3696 

TIN: 63-6005396 CAGE CODE ODV74 Order No.: DO-CRAVE-EC-D038, Glacier 

8. Type of Order 

0 PURCHASE Please furnish the follOWIng In 0 DELIVERY Except for the Terms and Conditions of Purchase 
accordance with the conditions speCified on thiS order Order listed on the folloWln!! page, this delIVery order is subject to 
Reference: __ Instructions contained on thiS form and IS Issued subject to the 

terms and conditions of contract number --
9 Wntlen acceptance ofthls order by contractor [0 ) is, [181 ) IS not 10 Name. Ronald Johnson 

required. Sign below If required and return to contracting officer 

Name. __ (Person authorIZed to sign) 

Signature' R r:»t ~fll UA .. Date 1/J.;/or Signature Date. -- CONTRACTIN<}' OFFICER 
11 Schedule 

IlEM DESCRIPTION QUANTITY UNIT UNIT AMOUNT QUANTITY 
NO ORDERED PRICE ACCEPTED 

GLACIER 01 1 The contractor shall perform and deliver to all base requirements of . -- - ,- -
CRAVE-EC2-D038 as described in the Statement of Work. 

Period of Performance July 1, 2008 to December 31 , 2009 

OPTION 

The Government may reqUire the contractor to continue to perform 
serviCes under this delivery order. The Contracting Officer may 
exercise any Option by Issuing a revIsion to the DO The Government 

(conltnued next page) 

12. For JSC Internal Use Only- 13 Total 

Requisition No. W8 0 COMP 0 PART PPC --
Rissue To EC/Joe Gensler, ~30025 

$ NTE 1,555,851 36 

14 Quantities in 'Quantity Accepted" Column Have Been 
0 INSPECTED o ACCEPTED 0 RECEIVED 

TO CONFORM TO THE CONTRACT 
ACCEPTANCE WILL BEAT JSC UNLESS BY. 
OTHERWISE NOTED 

Authorized U S Government Representative Date 
JSC Form 1429 (Rev November 10, 2004) (MS Word August 1995) 



, I t~ 
FOR SUPPLIES OR SERVICE$~) I Older No.: CRAVE D038 OR J~ 

PAGE 2 of2 
(CONTINUATION SHEET) 

SCHEDULE 

ITEM DESCRIPTION QUANTITY UNIT UNIT AMOUNT QUANTITY 
ORDERED PRICE ACCEPTED 

reserves the right not to exercise any Options Should an Option be 
exercised, the delivery order reVision Will be Issued using the cost 

proposed 

2 Option 1 - Launch Support for Glacier for 1 MISSion 

3 Option 2 - Integration and Venf/catlon of an Additional ISS MIssion W 
4 Option 3 - Operations Support for Glacier 

I I I I I 
5 Option 4 - Crew Training for Glacier 

6 Option 5 - Landing Support for Glacier 

7 Option 6 - Real Time Operations 

THIS IS A CPFF DELIVERY ORDER 

RECAP OF DO VALUE 

THIS ACTION CUM VALUE 
COST btf FEE 
TOTAL $1,555,851 36 $1,555,851 36 

JSC Form 1429 (Rev November 10, 2(04) lMS Word August 1995) 
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• CREW, ROBO. AND VEHICLE EQUIPMENT (CRmcONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D038 

PROPOSAL INSTRUCTIONS: .....L DRAFT .. COMMENTS DUE BY: _4-17-2008 _ 
_ FINAL -- PROPOSAL DUE BY: _5-12-2008_ 

DO TITLE: Glacier Services 

DO Type: X CPFF FFP 

DO Contact Information in Addition to the CRAVE Contract Specialist or CO: 

TMR: Marie KowallEC2 

DO Manager: Sharon CampanaJEC2 

DO Mgr. Alternate: Marie Kowal /EC2 

Phone: (281) 483-8875 

Phone: (281) 244·5508 

Phone: (281) 483·8875 

Concurrences: 

i--'C(1~x-O-
Sharon CampanaJEC2 
DO Manager 

~W~!~ 
Marie KowaiIE 
Division TMR 

~oMA \<,Ol0~ 
'Marie KowallEC2 
DO Mgr. Management 

SCu~~ 
Steve Miller 
S&MA 

4de 
t'~ensler 

COTR 

Task Contains Flight Hardware, Flight Software or GSE? 

Program Supported: _Shuttle X ISS _EVA _Advanced ____ _ 

WBS: 1.0 EVA 2.0 FCE 3.0 EVR ECLSS X 5.0 ATCS 6.0 CHeCS - - - - - -
For purposes of complying with FAR 52.232-22, Limitation of Funds, the total amount allotted by the 
Government to contract is specified in clause B.6, Contract Funding. Thefunding listed in B.6 is the 
amount allotted for all Delivery Orders on the contract combined. 

All terms and conditions of the contract apply to this Delivery Order. In the event of a conflict between 
the contract and this Delivery Order, the contract shall prevail. 

WBS reporting shall be done in accordance with applicable WBS reporting categories, as shown above 
and in the contract within Section C, Table 1. 

Page 10f28 



It 
CREW, ROBO.AND VEHICLE EQUIPMENT (CR. CONTRACT 

DELIVERY ORDER #' CRA VE-EC2-D038 

PROPOSAL INSTRUCTIONS: ...A.. DRAFT - COMMENTS DUE BY: 4-17-2008 
FINAL -- PROPOSAL DUE BY: _5-12-2008_ 

DO TITLE: Glacier Services 

DO Type: X CPFF FFP 

DO Contact Information in Addition to the CRAVE Contract Specialist or CO: 

TMR: Marie Kowal/EC2 

DO Manager: Sharon CampanalEC2 

DO Mgr. Alternate: Marie Kowal/EC2 

Phone: (281) 483-8875 

Phone: (281) 244-5508 

Phone: (281) 483-8875 
L-____________________________________________________________________ ~ 

Concurrences: 

Sharon Campana/EC2 
DO Manager 

Marie Kowal/EC2 
Division TMR 

Marie Kowal/EC2 
DO Mgr. Management 

Steve Miller 
S&MA 

Joe Gensler 
COTR 

Name 

Task Contains Flight I1ardware, Flight Software or GSE? 

Program Supported: _Shuttle X ISS _EVA _Advanced ____ _ 

WBS: 1.0 EVA 2.0 FCE 3.0 EVR ECLSS X 5.0 A TCS 6.0 CHeCS 

For purposes (!t complying with i'AR 52 232-22, r,m,tatlOn (!t J.lmd~ the towl amount allotted by the 
Government to contract 1\' ,I1Jeqjied In clause·R 6 ('ontract Funding l'hejundlng hsted In B 6 If the 
amount allotted/or all Delivery' Orderf on the contract combined. 

All termf and cond1f1on,I' (!t the contract apply to tll1V !>elIvery' Order In the event oj a conjlIct hetween 
the contract and thl~ Delivery' Order, the contract I'hall preVail, 

WB."i repornng I'hall be done In accordance Il'1th applIcahle WRS' reporting categorIel' GI' I'hown ahove 
and In the contract wrrhln Section C Table I 

Page lof30 



CREW, ROSO. AND VEIDCLE EQUIPMENT (CRA. CONTRACT 
DELIVERY ORDER II' CRAVE-EC2-D038 

Narrative Task Description 

Background / Problem Description: 
Glacier is double middeck locker size payload. It can be flown in the Middeck while 
maintaining -95°C, or in an Express Rack where Glacier is capable of maintaining -160°C. It 
will be used to transport temperature sensitive payloads to and from ISS. There are currently 4 
Class I, 1 Class II, and 1 Class ill Glacier systems in inventory. An additional 2 Class I units are 
planned by February 2009. 

Glacier is planned to fly on every shuttle flight from ULF2 to shuttle retirement. Currently, only 
support ofULF2 has been contracted. This Delivery Order requests the services required to 
provide integration and verification tasks for every shuttle mission, as well as provide sustaining 
and maintenance activities for all 8 Glacier units. 

Task Description: 
1. Maintenance & Sustaining Engineering: Provide sustaining engineering activities 

for a total of 6 Glacier flight units (part number CBSE-F 10060-1), 1 qualification unit, and 1 
engineering unit. Tasks include: 
a. Maintain Acceptance Data Package, system logs, and user's manual 
b Provide limited life items tracking 
c. Maintain calibration of all ground related equipment. 
d Support anomaly resolution when required. 
e. Maintaining spare part and limited life inventory. Items requiring refurbishment include 

desiccant, desiccant canisters, batteries, fans and fan motors, fan shafts bearings, captive 
fasteners, small electrical and mechanical components. 

f. Support minor modifications (if any required) to Glacier in the event an experiment has a 
unique set of requirements not compatible with the existing Glacier design 

g. Provided post flight servicing, refurbishment and data recovery of the GLACIER system 
h. Provide Constellation and COTS vehicle compatibility assessments, and if necessary, 

provided design modification proposals and verification requirement updates for new 
vehicle compatibility compliance 

i Provide GLACIER hardware testing anc! miscellaneous hardware evaluations when 
required 

J. Period of performance for M&S shall be through 12/3112009 

Page 20f30 



2. 

CREW, ROBOT.AND VEHICLE EQUIPMENT (CRA 'CONTRACT 
DELIVERY ORDER #: CRAVE-Eel-DOl8 

Verification & Integration: Conduct all tasks required to provide flight readiness of 
Glacier Class I units for 3 flights 15A, 2IIA, and 17A. Contract options will be executed for 
additional flights. Glacier will go up active in the Middeck, transfer to ISS, and the ISS 
Glacier will transfer to Middeck, and will be active in the Middeck during descent. 
a. Flight Delivery 

1. Maintaining a flight ready inventory - 2 Glacier units are required to be delivered to 
KSC at -L-I0 days for every active middeck launch. One unit will be used as the 
prime and the other as a back-up in the event of launch delays. Upon launch, the 
second unit will be shipped back to the contractor. 

2. Prepare necessary shipping paperwork and deliver hardware to KSC per launch 
schedule. Upon landing, Glacier will be returned the contractor location. An in place 
1027 will be used as the quality document to veritY flight readiness. The contractor 
and NASA will use an 1149 as the logistics document to show transfer of property. 
All shipments involving a Glacier System shall be via Fed Ex White Glove or a 
similar custom critical service. 

3. Support Integration Data Package Development as required. 
4. Provide Manifest and Stowage Dataset, as well as mission drawing dataset. 

b. Certification of Flight Readiness 
1. Conduct tests, analysis, and/or inspections required to provide verification data inputs 

as required per Glacier leD SSP 53099 and associated PIRNs. 
2 Support ground test requirement and procedure development. 
3. Provide COFR submittals (Certificate of Compliance and/or Verification Reports), 

RCAR, ERCAR, Endorsement Letters, OWTL and Checklists per ISS Program 
Payload Certification of Flight Readiness Implementation Plan, SSP 52054. 

4. Support waiverlPIRN development and implementation. 
5. Provide inputs to TGHR, Middeck F2V2 
6. Support development of mission specific hardware and software development as well 

as configuration design drawings for all flight phases. 
7. Provide User Handbook and Project Requirements Document updates as required. 
8 Support development offacility test requirements and procedures. 
9. Support mission specific Shuttle ICA and appropriate Annex documentation 

development and updating. 
c. Experiment Support 

1. Support experiment team telecons, requirements reviews, and data product reviews. 
2. Support Cold Stowage Management and User Telecons as well as bi-weekly project 

status meetings. 
3. Support Shuttle Middeck Working group meetings when required. , 
4: Provide- mission specific configuration testing and hardware fit checks when required. 

d. Quality & Safety 
1. Provide non conformance reporting, GIDEP and Alert Tracking and Reporting, and 

government property inventory management 
2. Provide Ground and Flight Reflight Series Safety Assessments, and SVTL reporting 

and tracking to the PSRP. NASA will be responsible for the Integrated Safety Memo. 

Page 3 of30 



.. CREW, ROBO.AND VEIDCLE EQUIPMENT (CRA .CONTRACT 
DELIVERY ORDER II: eRA VE-ECl-D038 

Contract Options: The following tasks shall be priced separately 

Task I: Maintenance & Sustaining: Provide pricing to complete this task per Fiscal Year starting in October 2008. 

Task 2: Integration & Verification: Provide pricing and schedule to complete Task 2, Integration and Verification for 3 flights. NASA will exercise Options in this DO to satisfy the maximum mission as defined in part 4 below. It shall be the Contractor's responsibility to ensure availability of, and services for, Glacier systems to support the maximum number of missions during the period starting from 00 A TP and ending 12/31/09 . 

I) Notes: 
a. Currently, there are only 4 Glacier Class 1 units in development. They are planned to be delivered to NASA in May 2008. Two additional flight units are planned to be delivered to NASA in February 2009. 
b. Starting with 15A, the Glacier unit launched in the Middeck will replace the 

GLACmR unit operating on ISS. This operational scenario will be repeated on all subsequent Shuttle flights. 
c. Launch support at KSC will be NASA's responsibilities. Landing support at all three landing locations will be NASA's responsibility 
d. Mission Operations related activities will be NASA responsibilities. These activities include but are not limited to the following; 

I) C&nIf Coordination 
2) KSC Support Requirements Data Set 
3) PODF/SODF Procedure Development, Listing and Validation 
4) Flight Command Plan 
5) Crew and Flight Control Team Training 
6) Mission Operations Planning (EPAS and URC inputs) 
7) Shuttle FOR Review support 
8) Stowage Inventory and Tracking 
9) PSIV Coordination and Tracking 
10) Payload Regulations and Shuttle Flight Rule development and 

coordination 
II) Flight Control CBT inputs 
12) Real Time Mission Operations Change Requests 
13) Increment transition testing and certification 

e. NASA provides the Payload Safety Engineer (PSE) who wilt perform the 
Integrated Safety Assessments with inputs from the Glacier System Contractor. Specifically the Contractor must provided the stand alone Glacier System Safety Data Packa§e (Flight and Ground packages) and revisions to them. 

f. Glacier's 1 ISS and sortie flight will have already occurred on ULF2. All 
missions after ULF2 will be considered ISS-Reflights per SSP 57057 Integration template. 

g. Current Launch Dates for the remaining Shuttle Flight Program are as follows 
ISS-ISA - 12/2008 
ISS-2 JI A - 4/2009 

Page 4 of30 



: 

.. CREW, ROBOT.AND VEHICLE EQUIPMENT <aJOI-bONTRACT 
DELIVERY ORDER #: CRA VE-ECl-D038 

ISS-17A - 7/2009 

2) Re.porting: 
a. A monthly status report detailing tasks completed, and planned tasked shall be 

delivered to the DO Manager. 
b. Per DRD 2, a 533 Report and an overall budget, actual, and Estimate at Complete 

Report shall also be delivered. FTE data is not required. It is not necessary to 
show the details per WBS, a top level WBS summary for each of the two tasks 
identified in this DO is preferred. 

3) Earliest Availability: For Task 1, the start date is anticipated to be October 2008. For 
Task 2, the first flight is expected to be 15A, currently scheduled for December 2008. 
The start date for Task 2 will be upon award of this contract. The Contractor shall 
provide two systems for launch on 15A (one prime and one back-up). The ISS 
Integration Template is assumed to be 12 months. 

4) Maximum Number of Missions: NASA will exercise Options in this DO to satisfy the 
maximum mission need. It shall be the Contractor's responsibility to ensure availability 
of and services for, Glacier systems to support the following maximum number of 
missions during the period starting from DO ATP and ending 12/31109: 

a. Five (5) ISS missions (consisting of powered launch on STS Middeck, transfer to 
ISS, and ISS Glacier transferred to Middeck, and powered descent on STS 
Middeck),AND 

i. One Flight unit shall be available as backup during launch preparations of 
the prime flight unit for every flight in the event of problems. 

5) In performance of these tasks the Contractor can assume that: 
i. Limited Contractor travel to JSC and KSC is required. 
ii. Bi-Weekly coordination telecons will be held with NASA JSC. 

Page 5 of30 



CREW, ROBOT.AND VEHICLE EQUIPMENT (cal vut-bONTRACT 
DELIVERY ORDER ##: CRA VE-ECl-J)Q38 

DeliyerablesIProduets: 

PnNhIet ' IJeIe • ' •• .. , Qf.T ~ a... 
Contractor 

None anticipated. Cootractor to detail to propose 
any that would be provided in order to how to 

June I, 
As required 

Hardware provide the Glacier systems and satisfY 2008 
by task being 

services detailed in the Task Task fulfilled 
Description above specified 

above 

MockUp 

Prototype 

Certification 

PerSTS 
Flight Glacier pIn CBSE-F 1 0060-1 2 Integration I 

Schedule 

Training 

Other 

Contractor 
to propose 

Contractor shall provide the Glacier how to June I, As required 
systems and services detailed in the satisfY by task being 
Task Descnption above Task 2008 fulfilled 

specified 
Test above 

Software 

Draft Due 
two weeks 

prior to 

I per 
flight 

Acceptance Data Packages (or 
serial 

shipment. 
equivalent) number Final due 

at 
Hardware 
turnover 

Other Products toKSC 
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• 
CREW, ROBO" AND VEIDCLE EQUIPMENT (CRA. CONTRACT 

DELIVERY ORDER II: CRA VE-ECl-J)Q38 

SCHEDULE 

Start Date: May 28, 2008 Fiu;s. Date: Dec 31, 2009 

ITDDI MILESTONJ:S DUE DATa 

15A 12/4/1008 

1J/A 4/13/1009 

17A 9/1009 

COFR products per SSP 57057 Template 

Milestones, along with subjective measurements, are to be used for measuring performance. For 
schedule detail see Microsoft Project file located on the CRAVE web site for this DO listed under 
the Government Cost Estimate below. 

Goyernment fipim'te Located in RFO File in Mkrosoft Project File On CRAVE Web Site 
The file is titled: NIA 

Total Government Estimate for this DO: S 1,615.810 
Option I: S 70.000 (See Attachment I) 
Option1: S 31s.ogo (See Attachment 1) 
Option 3: S 150,000 (See Attachment 3) 
Option 4: S 100,000 (See Attachment 4) 
Option 5: S 15,000 (See Attachment 5) 
Option 6: S 40.000 (See Attachment 6) 

TOTAL COST ESTIMATE FOR TmS DO: $ 1.615,810 

FEE: 1 (If Applicable) 

OPTION I: $ N/A (See Attachment 1) 

OPTION 1: $ NIA (See Attachment 2) 
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CREW, ROBO.aND VEIUCLEEQUlPMENT (C&ONTRACT 
DELIVERY ORDER II: CRAVE-ECl-D038 

DATA BEOlJlREMlNTS 

All DRs contained in tbe contract are applicable and required unless marked NIA below. 

iln : " f:, " < " 
:'~' QqtJIRED 

, 0 .... "4, ; OU1'.flU ' " o'li$ : " ~, 1'UQ1Ji;~~ " ro. DQf , 
.~: II> TYPI. '<'. '" ~; - ,', !~, ", < : ,t "vli'f,' ' , , , , "'- " ... , , ~ " ;: ,. 
i;j,,;'~~' " , 

"( ,\ 1 ,: ~ <', '-"y. '"' , ' , ' , 

1 [written ftightOFE Configuration With Proposal pnce Attachment 
~pproval !Management Plan J-8 

IMandatOI)' ~(30)days Status Report! Swnmary 2 ~ubmittal ReView 'ollowing contract ~onth1y Y 
start 

3 Written Project Technical Requirements Per DO schedule I<>nce with RevisIons Y 
~pproval Specification 

4 
01)' GFE Systems Requirements Data Specified in DO [once with Revisions N/A Submittal '~ 

5 
Written Flight OFE Projects Requirements Specified in DO [once with Revisions Y 
Approval ~ Verification Docwnent 

6 
,.. "-'01)' 

!submittal 
Preliminary Design Review Data 
Package Specified in DO Once with Revisions N/A 

7 ~ntten !Fhght OFE Workmanslup 
Specified in DO Once with Revisions N/A ~pproval Specifications List 

Once wlRevisions 
PDR or 10% effort Written due wlDO proposal. 

8 Approval iProject Schedule !complete Upda.tes & details N/A 
!Milestone provided as DO 

progresses} 

9 
Written Flight OFE Interface Control Specified in DO Once WIth Revtsions N/A Approval DoCument 

Wntten .. v.:- at time of 10 Approval OFE End Item Specification pnce with RevisIOns N/A 

11 
MandatoI)' Flight OFE Failure Analysis Report As agreed by TMR 

As Required N/A Subluittal [W.DQ.."" .,.., "_ ~. J 

'. Written flIght OFE Verification and As Specified m 
12 Once with Revisions N/A Approval Validation Plan iEA-023 

13 
~ritten 
~pproval 

pFE Software Requirements 
Spectfication 

Specified in DO Once with Revisions N/A 

14 
~ritten 
~proval OFE Software Development Plan Specified in DO Once wtllt Revisions N/A 

15 
Written 

OFE Software Design Document Specified in DO As Required N/A ~pproval 

PageS of30 
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' ADDJ'.fJoNAJ, 
, ", ,.J~" 

SummaryWBS 
level inl'ormatioD is 

FTEdata a..r reportiDs. 
lower level WBS is 
not n:quired. 

~appliesto 
~sions 

~appliesto 
~sions 



: 

~r DATA, 
, '.' TYP~ 

iWritten 16 
Approval 

17 Written 
Approval 

ory 18 
~ubmittal 

19 iMandatory 
~ubmittal 

20 IWritten 
[Approval 

21 
Written 
Approval 

22 ory 
Submittal 

iWritten 23 Approval 

24 
Written 
Approval 

25 Mandatory 
~ubmittal 

26 Mandatory 
SubmIttal 

Mandatory 
27 --,-.. ~ubmittal-

lMandatory 28 
Submittal 

29 ~ritten 
Approval 

30 iWritten 
Apprm,al 

CREW, ROBOTmND VEIHCLE EQUljtMENT (CRA 'CONTRACT 
DELIVERY ORDER II: CRAVE-EC:Z~D038 

UQ1JlRED 
I)_TITLE DUI" F'REQUENCY 'ORD01 

YIN 

IEngineering Drawings lPer flight Ionce with Revisions Y 

iEEE Parts Lists and Analysis Report Specified in DO As Required N/A 

~ritica1 Design Review Data 
!Package Specified in DO Pace with Revisions N/A 

IEngineering Drawing Change 
~posal As needed ~Required N/A 

Off Qualification Test Procedure Specified in DO Pace with Revisions N/A 

Flight Product User's Ouide Asneecled Pnce with Revisions Y 

Software Code Specified in DO lAs Required N/A 

(30) days after DO AUaduaeat 
J .... 

nformation Technology (IT) award, and as ~PG 2810 I Dlle30dayt Security Program Plan and Reports specified in JPO 
28101 .... DO 

_ani 

Certification Plan Specified in DO Pnce with Revisions N/A 

~ertification Report Specified in DO Once with Revisions N/A 

)'lngineering Analysis Specified in DO As Required N/A 

iA~eptance Dalll Package Specifie4 in PQ l>er J1lg1lt Y 

After award of 1st 
!Export Control Audit Results DO. yearly on lYearly Y 

Sept. 30 thereafter 

~lity Plan With Proposal Ionce with Revisions AU .... 1IIeIlt 
.1-11 

lPatent Rights-Retention As ReqUIred As Required Y 
(If AptIikaMe) 
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.~DmONAL 
Q1JIUMENTS 

Only applies to 
revisions and flight 
specific drawings. 

and top 
assembly) drawings 
shall be in EDCC 

Only applies to 
!Revisions 

~appliesto 
~Ons. 

Rec.uired 2 weeks 
prior to shipment 
for flight. Only 
deltas requiR:d 

j<>nIy applies to 
!Revisions 



_,1\ 

~ DATA' »r TYPE 
Jl ... ,:" ' , 

31 IWritten 
Approval 

32 
., ,.a. tory 

tsubmittal 

IWritten 33 A_ ...... ,aI 
-rr 

34 Written 
Approval 

Written 35 
Approval 

36 Written 
Approval 

37 ~st 
38 IWritten 

[Approval 

39 IWritten 
~pproval 

40 IWritten 
IApproval 

41 iUpon 
Request 

Mandatory 
42 Submittal 

~ritten 43 Approval 

44 Mandatory 
Submittal 

45 
Written 
IA ai, 

i'''~~~ • 

.J6 iUpon 
!Request 

47 Written 
~pproval 

48 ~andatory 
Submittal 

CREW, ROOO.AND VEHICLE EQUIPMENT (CRA VUtl::ONTRACT 
DELIVERY ORDER II: CRA VE-EC1-D038 

\ UQUUIElJ , DRDTITL& DUll FREQUENcY , lI'OR DO? 
, YIN 

Shuttle/Station Payload Safety Data 
lPackage 

Specified in DO iPerflight y 

!Limited Life Systems List Specified in DO As Required N/A 

Space Station OFE Failure Modes As Early in process 
land Effects Analysis and Crittcal as possible, As Required N/A 
tems List 

Space Shuttle GFE Safety and Specified in DO [As Required N/A Analysis Report &Hazard Report 

Software Quality Assurance Plan 90 Days Prior to 
!<>nce with Revisions Y 

Report Software 
(If AppIJcaWe) Development 

ISS Hazard Report Specified in DO !Per flight N/A 

~eliability and Maintainability Plan With Proposal lone Time Attacbment 
J-9 

~verrunent Certification ApprO\'aI 
~equest (GeAR) As required lAs Required Y 

~sk Assessment Executive Specified in DO AsReqU1red N/A Swrunary Report (RAESR) 

~ business days of 

iJ'roblem Reporting and Corrective 
problem isolation 
but no later than 10 As Required y 

Action (PRACA) 
~ysafter 
~tection 

Nonconformance Record ~pecified in DO As Required Y 

Govenunent Industry Data Exchange ~rted one lime 
Once with Revisions Program and NASA Advisory !when discrepancy Y 

Problem Data ~curs 
Electncal, Electronic, and 
Electromechnical (EEE) Parts Specified in DO Once With ReviSIOns N/A 
~ontrol Plan 

Certification Data Package Specified in DO tonce with Revisions N/A 

Certification and Acceptance 
IAtCDR !Once wi~ Revisions N/A 

~uirementsJ)oeUJllent- " -" ~ T""'~ ~ ... 

jWage/Sa1ary and Frmge Benefit ifbirty (30) days 
!once pata 

~er issuance of N/A 
~chDO 

GFE Acceptance Test Procedure Specified in DO !oneTime N/A 

Flight OFE Verification & Specified in DO !<>nce With Revisions N/A Validation Report 
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ADDmOilfAt 
JlEQUlU_lflS 

~~eato 

Covered by Item 31 

~~to 

~.applies to 
1'eVJS10ns 

PAR Process is usee! 
f'or on orbit 
anomalies. Ground 
Failures must 
comply with JSC 
28035. 



n.., 
:'t* 

49 

SO 

51 

52 

53 

54 

DATA 
' 'tt'ri, 

iMandatory 
Submittal 

Mandatory 
Submittal 

Written 
Approval 

Mandatory 
Submittal 

Written 
Approval 

CREW, ROBO.ND VEHICLE EQUIPMENT (CRA U!bONTRACT 
DELIVERY ORDER II: CRA VE-EC2-D038 

DRD~ DUa fREQUENCY 
REQUIRED 
FORD01 

- • YIN 
Space Shuttle OPE Failure Modes 
aDd Effects Analysis (FMEA) and Specified in 00 As Required NfA 
Critical Items List 

Reserved - - -
NASA Contractor Financial After Issuance of Monthly Y 
~gement Reporting lstOO 

Government Property Management 
~ith Proposal Once with Revisions Attacbment 

Plan J-7 

System Safety Plan With Proposal OneTime Attacbment 
J-IO 

~ith Proposal/ ~_appJicabJe to B-

~-Qua1ity Plan Template ~isionsas CRA VB <lOIdIacts in Y 
fRequired 

with the 
SOW and the DRD 

I 'J)pel - WriUea 'l)pe2- Sabmiual Typo 3 - SubmiaaI Upon. 
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~~to 

~applielto 

Covered by Item 29 

I 



.' 

CREW, ROBOT~ND VEIDCLE EQUIPMENT (CRA UIHtONTRACT 
DELIVERY ORDER #: eRA VE-EQ-D038 

The CRAVE contracts do not anticipate tbe Government providing any property or test 
facilities unless requested by the contractor in their response to a request for bid. 

In some rare cases (such as sustaining engineering task) it is known ahead of time that 
government property will be provided to the contractor, In those cases the following list 
mled out to allow the proper control of government property: 

A. List ot Property the Contractor Shall Replace with modified or upgraded versions: 

Useot • 
Item Quantity cqUis on os rope C tract 

Location on or 
r- -A • hi C t P rty IDate to be ............ to lb. 

r-- -NiA---r--------,------------------ -r --- -- --.--------r-------------------
----------1---- r- --------------i-----r------------

1 
,- I ----I 

pnsert a description of the ttem(s}, quantity, acquisition cost, and date the property will be 
furnished to the Contractor] -list of Property will be added as requirements are forther 
identified and the determination 10 provide property is determined to be in the best interest of the 
Government. 

B. List of Property the Contractor will return in the same configuration: 

~-- -- _. -------
Use of I, • 

Item Quantity Acquisition Cost 
Location Contractor 
Property ,'Date to be Furnuhed to the 

c-~:-r·--~ ·-r ··-~~:.··-I;:~~--rA~oMof~ ... =--
r----------r---------- ------ -1--------- -- --. -- --- ----I @ KSC ---r ------------ --------------

Laptop I 2 I SI,223 ea 1 @ Award of Contract 

r--t :~Ir 52.'::''': :-Con-",,~r-TJ!::~ a:'!:~.r 
Glacier '1l

a
aassmH S3

S1
·SM
1M 

aa8S8 HI c::~~or I Remaini~:;t~~::s I Units 

I 
ass I . ass wHI be delivered in 

I I February 2009 

[Insert a description of the item(s}, quantity, acquisition cost, and date the property will be 
furnished to the Contractor] -list of Property will be added as requirements are further 
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CREW, ROBO.AND VEIDCLE EQUIPMENT (CRA' CONTRACT 
DELIVERY ORDER #: CRA VE-EQ-D038 

identified and the determination to provide property is determined to be in the best interest of the 
Government. 

GOVERNMENT~BEDPROPERTY 
(Continued) 

c. List of Property tbe Contractor Sball Replace if Damaged or lost during tbe course of 
tbe effort: 

r
~---------~--- ---- pVrospee 0rtyf -I~ate to be Furnisbed to-

Quantity Acquisition Co.t 
Location tbe Contractor 

IN/A I i---------T-- I 
~---I I I~-----rl ---------
L_ r r-------- 1 _____ , ___ _ 

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor J -List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 

D. List of Property tbe Government Will Replace if Damaged or lost during tbe course of 
the effort: 

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor J -List of Property will he added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 
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CREW, ROBOTI_AND VEIDCLE EQUIPMENT (CRA' CONTRACT 
DELIVERY ORDER II: CRAVE-ECl-D038 

ATTACHMENT 1 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

OPTION 1 TITLE: 
Provide Launch Support for Glacier for 1 Mission 

Background I Problem Description: 
In conjunction with Contractor performing Glacier tasks per this DO, the contractor is requested 
to provide a proposal to support the integration and launch of Glacier at KSC for 1 mission. This 
Option could be executed multiple times if support is needed for more than I STS mission. 

TUk Description: Provide launch site support, condition and integrate payload, and assist 
in loading Glacier onto the shuttle as required. In the event of launch delays, the 
contractor shall provide the support necessary to re-supply Glacier as required per KSC 
launch schedule. Typicall.uuch delays require that the payload should be re-supplied 
after 48 or 72 houn of delay. This task is defined as 1 mission, and includes launch slips 
associated with the associated mission. 
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CREW, ROBOTI_AND VEHICLE EQUIPMENT (CRAI CONTRACT 
DELIVERY ORDER #: CRAyE-EC1-D038 

Deliverah1es/frpducts: 

Product Deteription Qty n.e 
Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 
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CREW, ROBOT.AND VEIDCLE EQUIPMENT (CRA .CONTRACT 
DELIVERY ORDER ##: CRAVE-ECl-DOlS 

SCHEDULE 

Start Date: Launch - 10 days Finish Date: Launch + 1 Day 

lTIltJM MJ),r.sTOlUS-:, J)~))ATIS 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 

CRANGES TO PRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERlY TABLES) 
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.. CREW, ROBOT.AND VEHICLE EQUIPMENT (CRA' CONTRACT 
DELIVERY ORDER #: CRA VE-EC1-D038 

ATTACHMENT 2 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

QPfION Z TITLE: 
Integration and Verification o( an additional ISS Mission 

Bac:kground I Problem Description: 
In conjunction with Contractor performing the Glacier services task, the Contractor is requested 
to provide a proposal for supporting Integration and Verification, on a per mission basis, for each 
remaining STS flight beyond the minimum of three (3) in the basic 00. This option will be 
awarded mission to mission. 

Task Description: Provide Integration and Verification tasks (or Glacier in accordance 
with the basic DO Task Description, (or supporting additional missions beyond the 3 
minimum missions specified in this DO, and up to the Maximum Number o(Missions 
specified in the DO Task Description. Remaining Rights after 17 A are: 

ULF3 - September 2009 
20A - October 2009 
19A - January 2010 
ULF4 - March 2010 
ULF5 - April 2010 
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.. CREW, ROBOrlPAND VEIDCLE EQUIPMENT (CRA .CONTRAct 
DELIVERY ORDER #: CRAYE-EC1-D038 

DeliyerablellProdudl: 

frodad J)tieripdoil Qt)' Due, 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 
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•• 
CREW, ROBOT. AND VEmCLE EQUIPMENT (crut~RJ bONTRACT 

DELIVERY ORDER II: eRA VE-ECZ-D038 

SCHEDULE 

Start Date: Launch -12 months Finish Date: Launch -10 Days 

IMTnDt MILESTONES DU£:lJATd 

Contractor to propose Contractor to propose 

Milestones, along witb subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRA VE web site 
for tbis DO listed under the Government Cost Estimate below. 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FlJRNIS!!ED PROPERTY: NONE 
(IF YES. THEN INSERT GOVERNMENT FURNISHED PROPERlY TABLES) 
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CREW, ROBOTtfAND VEIUCLE EQUIPMENT (crut~IJ lONTRACT 

DELIVERY ORDER ##: CRA VE-EC2-D038 

ATTACHMENT 3 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

OPTION 3 TITLE: 
Operations Support for Glacier 

Background I Problem Description: 
In conjunction with Contractor performing this Glacier task, the Contractor is requested to 
provide a proposal for supporting Operations on ISS for a 12 month period. This option is 
strictly for all the documentation associated with operating Glacier on ISS and Shuttle. This 
Option does not include console support during real time Operations. 

Task Description: Support Procedure and Cue Card Development, and Procedure 
Validation. Provide URC, OOS, and EPAS inputs and review. Provide C&DH 
coordination, PSIV coordination and POIWG support. Review and provide inputs to PTP, 
and Flight Rules and Regulation. 
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•• 
CREW, ROUOaND VEIDCLE EQUIPMENT (cal~1lj ~ONTRACT 

DELIVERY ORDER #: CRAVE-EC2-DOl8 

DeliyerableslProducts. 

, " 

Ptod.ct Bile., , 
"" Qtt .,.", 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 

Page2} 000 
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• J 
CREW, ROBOT. AND VEIDCLE EQUIPMENT (CRA ~L!t-l:ONTRACT 

DELIVERY ORDER ##: CRA VE.EC2-D0 38 

SCHEDULE 

Start Date: ATP Finish Date: A TP + 12 months 

INTDIM MJtIS1'ONES 
Provide R/F systems and services for each ISS 
mission 

DUDATES 

December 31, 2009 

MUestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 

CHANGES TQ DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES. THEN INSERTGOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOT~ND VEHICLE EQUIPMENT (~ONTRACT 
DELIVERY ORDER 1#: CRA VE-EC2.D038 

ATTACHMENT 4 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

I 
OPTION 4 TITI·E: 
Crew Training for Glacier 

Background I Problem Description: 
In conjunction with Contractor perfonning Glacier tasks per this DO, the Contractor is requested 
to provide a proposal for supporting up to 4 crew training sessions. 

Task Description: Provide OBT1CBT development and coordination. training certification. 
PTDR, and conduct a minimum off our hands on training sessions. Training sessions will 
be conducted at JSC. . 
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,J 
CREWt ROBOT_NO VEIDCLE EQUIPMENT (c.J~lJ LONTRACT 

DELIVERY ORDER #: CRAVE-EC1-D038 

, 

ProcIIitt 
, 

~A··'·., QCr. :o.ae 
Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 
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.J 
CREW, ROBOTMND VEHICLE EQUIPMENT (ca1nJ ~ONTRACT 

DELIVERY ORDER f#: CRA VE-EC2-D038 

scmDULE 

Start Date: Increment -4 months Finish Date: Launch - 2 months 

INTERIM MILESTONES DUJ:DATES 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under tbe Government Cost Estimate below. 

CHANGES TO DRDs: NONE 

CHANGESTOGOVERNMENT~HEDPROPERTY: NONE 
(IF YES. THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOTMND VEHICLE EQUIPMENT (ca.JlIijtONTRACT 
DELIVERY ORDER II: CRAVE-EC2-DOOB 

ATTACHMENT 5 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 1 S days before the completion of the Basic 
delivery order requirement. 

QPTION 5 TITLE: 
Provide Landing Support for Glacier 

Background I Problem Description: 
In conjunction with Contractor performing Glacier tasks per this DO, the contractor is requested 
to provide a proposal to support de-integration of the Glacier and conditioned science at all 
landing locations. 

Task Description: Provide support at designated landing locations. Recover payload and 
maintain temperature requirements of samples until they can be turned over to the Cold 
Stowage or Experiment Team. There are three primary landing locations, KSC, Dryden 
Space Flight Center, and White Sands 
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•• 
CREW, ROBOTMND VEHICLE EQUIPMENT (CRAt/ltbONTRACT 

DELIVERY ORDER #: CRA VE-ECZ·D038 

Deliverables/Produm: 

Prod_ DlKrIptIoa QtJ Do 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Otber Products Contractor to propose 

SQrEDVLE 

Start Date: Launch + 1 0 days Finish Date: Landin +5 days 

lTDIM MILESTONES DtJEDATES 

Contractor to propose Contractor to propose 

c.u, 

Milestones, along with subjecti\'e measurements, are to be used tor measuring 
performance. For schedule detail see Microsoft Project file located on the CRA VE web site 
for tbis DO listed under the Government Cost Estimate below. 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES. mEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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'. 
CREW, ROBOT.AND VEmCLE EQUIPMENT (CRAUIJ lONTRACT 

DELIVERY ORDER ##: CRA VE-ECZ-D038 

ATTACHMENT 6 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor 15 days before the completion of the Basic 
delivery order requirement. 

I OPTION 6 
TITLE: Real Time Operations 

Background { Problem Descriotion: 
In conjunction with Contractor performing Glacier tasks per this DO, the contractor is requested 
to provide real time operations support for a 4 month increment, at the contractor's location. 

Task Description: Provide real time operations support for three month increments. This 
includes real-time engineering support to monitor on-orbit operations, checkout of night 
systems and the subsequent on-orbit operations throughout the mission duration. Real 
time engineering support is provided through coordination and or full control of the 
GLACIER system from the contractor's Remote Operations site. This support wiD include 
investigation, isolation and resolution of anomalies encountered during on-orbit operations. 
Real time support includes the development and maintenance of ground terminal displays, 
software systems necessary to provide control of on-orbit systems from the ground, 
software systems required to support data handling/transition/storage and the systems 
necessary to perform diagnostics corrective actions from the ground. 
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CREW, ROBOTMND VEIDCLE EQUIPMENT (CRA\lWtONTRACT 
DELIVERY ORDER II: CRA VE·EC1·D038 

Peliyerab1eslProdYcts: 

, 

Prod_ Deteri'" Qty Bae 
Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 
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CREW, ROBOT"AND VEHICLE EQUIPMtNT (CRA ~ Jl:jtONTRACT 
DELIVERY ORDER II: CRA VE-ECZ-D038 

SCHEDULE 

Start Date: A TP Finish Date: A TP +4 months 

lTElUM MILESTONES 

Contractor to propose 

DUE DATES 

Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under tbe Government Cost Estimate below. 

CHANGES TO DRBs: NONE 

QUN<!ES TO GOfERNMENT ru&QSRJD PROPERTY: NONE 
(IF YES, 11IEN INSERT GO VERNMENT FURNISHED PROPERlY TABLES) 
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ORDER FOR SUPPLIES OR SERVICES Page 10f 32 

DO-CRAVE-EC2.oo38, Glacier See BIocIc 10 Below 
NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO. 

3. Issuing 
NASA Johnson S.,- Center, 2101 Nasa Parkway 
Houston, TX 77058-3696 
Org.IBuyer: BH2/MaN Thoma 

Fax: 281-244-0995 

The University of Alabama at Birmingham Center for 
Biophysical Sciences and Engineering CBSE 100, 15303'" 
Avenue South, Birmingham Alabama 35294-4400 

Phone' (205)975-2718 X Fax: (205)975-1709 

TIN: 63-6005398 CAGE CODE: ODV74 

8. Type of Order: 

4. 
Tra'nsportatlon Ofllcar, Building 421 

Johnson Space Center 
Houston, TX 77058-3696 
Mark For: Accountable Property 

Order No.: DO-CRAVE·EC2·0038, Glader 

6. Deliver On or Before: See Block 11 Below 

F .O.B. Point: Destination 

Discount Terms: Net 30 Days. 

7. BILLING ADDRESS: 
NASA Johnson Space Center 
Attn: LF231/Accounil Payable Group 
HOUlton, TX 77058-3696 
Order No.: DO-CRAVE·EC·D038, Glacier 

o PURCHASE: Please furnish the following In 
accordance with the conditions specified on this order. 
Reference: __ 

181 DELIVERY: Except for the Terml and Conditions of Purchase 
Order listed on the following page, this delivery order Is subject to 
InBlruclions contained on this form and is issued subled to the 
terms and condHlons of contract number: NNJ05HB42B 

acceptance of this order by contractor II., lis not 
required. SIgn below If required and return to contracting officer. 

Name: l~t:man (Pe",n authorized to sign) 

Signature:- ;;,.. Lu. ) It { I rN' "'ate: ~ 

D£8CRIPTION 

GLACIER 

TIle contraelor shalt perfonn and daliver to all base requirements of 

CRAVE-EC2-0038 81 descrtbed In the attached statement of Woltt. 

Period of Performance: Merte: 2008 to December 31, 2009 
.:s,,\, \ 

OPTION: 

TIle Government may require the contractor to continue to perform 
semcee under this delivery order. The Contracting OffIcer may 
exercise any Option by lIaulng. revillon to the DO. The Government 

(continued next pag.) 

10. Name: Ronald Johnson 

Signature: Dete: __ 
CONTRACTING OFFICER 

UNIT 

o COMPo 0 PART. PPC: __ 

TO CONFORM TO THE CONTRACT. 
ACCEPTANCE WILL BE AT JSC UNLESS 
OTHERWISE NOTED 

JSC Form 1428 (Rev Nov_l0, 2(04) (MS WOld Augu1l1995) 

$NTE' __ _ 

RECEIVED 

BY: 



~ \ 
~, 

Order No.:_ SUPPLIES OR SERVICES PAGE 2 of 32 
(CONTINUATION SHEET) 

SCHEDULE 

ITIM u.~" .... bii"""om UNII' ~ AMOUNT 

metVM tile right not to IlJcercl8e any 0ptI0na. ShocAd an Option be 

8lIIfCiMd. the deIvtry order ravtslon w.- belaalHld Ullng the 00II 

PfOPO"d. 

2 Option 1 • Launch support for GIIeIef for 1 MIllion 

3 Option 2 • Inlllgl'llloll and VerIIlcaIIon of an AddItIonal ISS MIUIon $r 
" OptIon 3 • 0peratI0nI Support for Glacier 

I I 
I " 

II OptIon". Clew Tnllnlng fof GIIcIar 

II OptIon 1I·1.IndIng Support fOr G,.., 

7 OptIon II· Real TJma OperatIons 

THIS 18 A CPFF DeLIVERY ORDER 

........... , ... - ,J.2UIMI.- "~ 



(~, 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
INDEFINITE-QUANTITY (IDIQ) DELIVERY ORDER 

University of Alabama at Birmingham 
Contract NNJ05HB42B 

Delivery Order Number Revision Number Purchase Request Number 

16 7 Funded at Contract Level 

SOWWBS Fiscal Year Technical Monitor/Division/Extension 

FY10 
COTR: Ralph MarakiEC ext:3-9144 

Deliven: Order Title 

REFRIGERATOR - FREEZER SERVICES 

Descriution/Puruose 

The purpose of this delivery order revision is to extend the period of performance from March 1, 
2010 to September 31,2010. (September 19, 2006 - September 31,2010) 

Delivery Order 16 Value Recapitulation: 
This Action DO 16, 

Prior Rev 7 Cum Value 
Cost Io~ bi.( b-f 
Fee 
Total $3,790,473.17 - $3,790,473.17 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE DELIVERY ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE DELIVERY ORDER. 

NASA Approval 

Contractin~ Officer Si':mature Date 

Adrian D. Clayton ~nm l -d . Oozr~-~./ 2.- ltD - 2.0/0 

J 
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NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM 

I 
Delivery Order 7 I 

FFP ""$ W , 
$ 

, DATE DO VAlUE NOTES 
I 

ACTION I I I CUM TOTAl I TOTAl FFF% COST FEE 
007 08126/05 $ b'f $ b(: h,/ .he{ 

TOTAL $ ~.:1UO 

~7"' • 
Delivery Order 16 

CostT_1 b'-f 
Fee Total I 

Total Cost & Fee $ 3,790,47317 
DATE DO VALUE 

ACTION 
TOTAL FEE % COST FEE CUM TOTAL 

0016 09/19/06 
DO 16 R1 05115108, 
DO 16 R2 08107/07 
DO 16R3 12117/08 hi DO 16R4 07121109 
00 16R5 11/06/09 
DO 16 R6 12128/09 
DO 16 R7 02111/09 

TOTAL $ 3,790,473 17 $ -

Deltvery Order 38 
Cost Total .b'f FeeT_I 
Total Cost & Fee $ 4,3->8,846 34 

DATE DO VALUE 

... <.; ,,~ ., ACTION 
TOTAL FEE % COST FEE CUM TOTAL 

0038 06/26/08, - - -
D038R1 12115/08 
D038R2 08107/09 

/;1-D038R3 08119109 
DO 38 R4 08120/09 
D038R5 11/17/09 
D038R6 12128109 

TOTAl $ 4,338,846 34 $ -

'£Cf -- 6y TOTAL CONTRACT VALUE. $ 8,138,227 51 $ - $ 8,138,227 51 
CURRENT TOTAL FUNDING. 6'1 

-

I =l I - REMAINDER I 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
INDEFINITE-QUANTITY (IDIQ) DELIVERY ORDER 

University of Alabama at Birmingham 
Contract NNJ05HB42B 

Delivery Order Number Revision Number Purchase Request Number 

16 6 Funded at Contract Level 

SOWWBS Fiscal Year Technical Monitor/Division/Extension 

FY10 COTR: Ralph MaraklEC ext:3-9144 

Deliverl: Order Title 

REFRIGERATOR - FREEZER SERVICES 

Descril!tionlPurl!ose 

The purpose of this delivery order revision is to execute the delivery required for this revision as 
identified in the attached revised delivery order description. The recapitulation of the delivery order 
value is shown below per this revision. 

Delivery Order 16 Value Recapitulation: 
This Action DO 16, 

Prior Rev 6 Cum Value 
Cost b<f 

-

Fee hi.{ bl{ -
Total $3,400,473.01 $390,000.16 $3,790,473.17 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE DELIVERY ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE DELIVERY ORDER. 

NASA Approval 

Contracting Officer Signature Date 

':T.~. ~!fEN'T\~ c.o. Gii""'~~ ~ IZ~Z.'j-O't 
"- ..,~ 
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-
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 DQlfiRSD016R6 

PROPOSAL INSTRUCTIONS: X DRAFT--COMMENTS DUE BY: OetabeF 
~December 23, 2009 

FINAL --PROPOSAL DUE BY: OetabeF 
30December 29, 2009 

DO TITLE: Refrigerator-Freezer Services 

DO Type: X CPFF FFP 

DO Contact Information in Addition to the CRAVE Contract Specialist or CO: 

TMR: Marie Kowal/EC2 

DO Manager: Sharon CampanalEC2 

DO Mgr. Alternate: Marie KowallEC2 

Concurrences: 

Phone: (281) 483-8875 

Phone: (281) 483-3662 

Phone: (281) 483-8875 

Sharon CampanalEC2 
DO Manager 

Marie Kowal/EC2 
DO Mgr. Management 

Ralph Marak 
COTR 

Sharon CampanalEC2 
Division TMR 

Steve Miller 
S&MA 

Name 

Task Contains Flight Hardware, Flight Software or GSE? 

Program Supported: _Shuttle X ISS _EVA _Advanced ____ _ 

WBS: 1.0 EVA 2.0 FCE 3.0EVR ECLSS X 5.0 ATCS 6.0 CHeCS 

For purposes of complying with FAR 52.232-22, Limitation of Funds, the total amount allotted by the 
Government to contract is specified in clause B.6, Contract Funding. The funding listed in B.6 is the 
amount allottedfor all Delivery Orders on the contract combined. 

All terms and conditions of the contract apply to this Delivery Order. In the event of a conjlict between 
the contract and this Delivery Order, the contract shall prevail. 

WBS reporting shall be done in accordance with applicable WBS reporting categories, as shown above 
and in the contract within Section C, Table 1. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2 D01(iRSD016R6 

Narrative Task Description 

Background / Problem Description: 
Thennal carners are required to provide transport and on-orbit preservation at refrigerated/frozen 
conditions of a variety of payloads. 

Task Description: Provide refrigerator-freezer RtF system services to Ee2 for transport 
and on-orbit controlled temperature preservation of payloads, for the nominal and off
nominal activities in Section 3.4 and with the additional top level requirements/allowables: 

1) Ownership: Contractor is assumed to own the RlF systems to perfonn the tasks in this 
DO. Contractor shall clearly detail NASA's responsibilities, particularly in the event the 
systems are damaged or destroyed. 

2) Minimum Number of Missions: It shall be the Contractor's responsibility to ensure 
availability of, and services for, RlF systems to support the following minimum number 
of missions during the period starting from DO ATP and ending 12/31109: 

a. Three (3) Sortie missions (consisting of powered launch on STS Middeck, 
operation on-orbit in STS Middeck, powered descent on STS Middeck. System is 
NOT transferred from STS Middeck during a sortie mission), AND 

i. One Flight unit shall be available as backup during launch preparations of 
the prime flight unit for every flight in the event of problems. 

b. One fonn-tit-function equivalent trainer/engineering unit (non-flight) shall be 
available at all times. 

i. Ten (10) training sessions, each for 112 day, will be at held at JSC during 
this period. The RlF system would need to be represented at Crew 
Training sessions at JSC. The Contractor should plan for each session 
lasting 4 hours, and covering hardware, software and operations unique to 
the Contractor's RlF system. 

3) Maximum Number of Missions: NASA will exercise Options in this DO to satisfy the 
maximum mission need. It shall be the Contractor's responsibility to ensure availability 
of, and services for, RlF systems to support the following maximum number of missions 
during the period starting from DO ATP and ending 12/31/09: 

a. Nine (9) Sortie missions with no more than three (3) in any single year, AND 
i. One Flight unit shall be available as backup during launch preparations of 

the prime flight unit for every flight in the event of problems. 
lr.-Three (3) ISS missions (consisting of powered launch on STS Middeck, transfer 

to, and continuous operation in, an on-orbit EXPRESS rack for 18 months, 
powered descent on STS Middeck) with as many as three (3) missions operating 
at the same time aboard ISS.~ 

e;b.One fonn-tit-function equivalent trainer/engineering unit (non-flight) shall be 
available at all times. 

i. Twenty (20) training sessions, each for 112 day, will be at held at JSC 
during this period. The RIF system would need to be represented at Crew 
Training sessions at JSC. The Contractor should plan for each session 
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-
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 DOHiReD016R6 

lasting 4 hours, and covering hardware, software and operations unique to 
the Contractor's RlF system. 

4) Earliest Availability: Contractor shall provide one system for sortie launch on STS-118 
(13A.1) May 2007 and trainer/engineering unit as early as October 2006. 

5) Compatibility: Each Contractor provided RlF system shall: 
a. Be certified for launch, landing, and operation in STS middeck as a rear air

cooled hard mounted payload, and operation aboard ISS in an EXPRESS rack 
(rear air as well as water cooled capability in EXPRESS Rack). Certification is 
per existing Program processes and must include a Phase III Safety Data Package 
that has been approved by the Payload Safety Review Panel. 

b. Be compatible with applicable interfaces STS middeck hard mount, STS middeck 
or MPLM soft stow, and Spacehab for non-operating transportation. 

c. Occupy the volume of one (1) STS middeck locker, and provide a controlled 
temperature volume for payload transport/preservation of not less than 17.24 cm 
(6.787 in) high x 25.86 cm (10.18 in) wide x 41.91 cm (16.50 in) deep, and with 
payload mass up to 10kg (221bs). 

d. Be actively powered, and not require more than 9.0 A at 28VDC maximum power 
during operation. 

e. Be able to maintain any temperature selectable within in a range of +48°C to -
15°C and with ability to remotely and locally (by on-orbit crew) change this 
during a mission. This range includes an incubation capability to +48°C which is 
desirable for certain anticipated missions. The Contractor shall specify to what 
extent this range can be met by the proposed system in the Proposal. 

f. Provide 12 desiccant packs assemblies for flight on HTV. Certify and verify 
Desiccant Pack Assembly, PIN 24400-20074-701 for launch on HTV. 
Certification includes completion of export forms, safety data package, TDS 
Form, and review and approval ofICD update . 

.&.-Provide two (2) sensor wire harnesses, PIN CBSE-F50401-1, to be used as spares 
for flight units. Sensors shall include four (4) Temperature sensors and one (1) 
Humidity sensor. One sensor harness will be launched stowed inside the Middeck 
MERLIN on 19A. Provide all integration and safety documentation required to 
launch the sensor harness in the Middeck MERLIN and then transfer the harness 
to the ISS MERLIN. The MERLIN wire harness is unique hardware built 
especially for Contractor owned flight hardware. Requirements for flight 
hardware delivery to JSC as specified in this contract is not applicable. Flight 
Integration, Safety Certification and Flight Certification shall be done through the 
Contractor organization Space Shuttle and ISS programs in support of the 
MERLIN services provided under this Statement of Work. 

g,h.Provide an additional MERLIN to ISS on ULF5 (9/16/2010) including limited 
Engineering sustaining support through contract cnd data. MERLIN will launch 
unpowered in the PLM (Option 3h of this contract). The sensor harness (item g 
above) will launch stowedinstalled inSide of MERLIN. The unit will be 
transferred to ISS and operated on an as needed basis through contact' expiration 
12/2010). 

6) Integration: Contractor shall provide system engineering and technical support to 
integrate RIP systems with; 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2 DOl(i~D016R6 

a. RlF Payloads. This includes the development, design, fabrication, and 
certification of hardware/software that is unique to, or part of, the Contractor 
provided RIF system. NASA will provide softgoods sample containers, holders, 
straps, bags, and PPE. 

b. ISS and STS Programs. This includes any verification activities due to changes in 
applicable Program requirements. Also applies to desiccant packs. 

c. Overall NASA/EC2 integrated controlled temperature stowage effort. This 
includes the Contractor closely coordinating its provided RlF services with those 
of a separately NASA contracted local JSC support contractor who is responsible 
for; MELFI, GLACIER, Coldbag, ICEP AC, and GN2 Cryodewar flight systems. 
Contractor shall provide all items listed under "Single Locker 
Refrigerator/Incubator" in JSC 65119 Rev A. with the exception of: 

i. NASA provides the PIl-)4oaa Safety Engineer (PSIB who performs Series 
reflight II1Id integrated safety aSSeSSll'l:ents with inlll:HS from the RIP System 
CoBtraetor, speeifieaHy the Contractor must provided the RlF System 
Safety Data Package and revisions to it. 

ii. NASA provides facility and hardware/software items in Section 3.1.3, 
3.3.1, and all tasks under 4.2. 

d. In performance of these tasks the Contractor can assume that: 
i. NASA will utilize the JSC TeleSeieneeCenter (TSC) for the systems 

:NASA llfoyides.UAB Remote Payload Operations Control Center (POCC) 
for MERLIN on orbit operations through the duration of this contract. 

ii. Limited Contractor travel to JSC and STS launch/landing sites is required. 
iii. Quarterly face-to-face meeting with the NASA JSC-is as required. 
iv. Weekly coordination telecons will be held with NASA JSC. 
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-
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 D0l6RSD016R6 

Deliverables/Products: 

Contractor 

None anticipated. Contractor to detail 
to propose 

how to Starting As required 
Hardware 

any that would be provided in order to 
satisfy September by task bemg 

provide the RlF systems and services 
Task 14,2006 fulfilled 

detailed in the Task Description above 
specified 

above 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Contractor 
to propose 

Contractor shall provide the RlF how to Starting As required 
systems and services detailed in the satisfy September by task being 
Task Description above Task 14,2006 fulfilled 

specified 
Test above 

Contractor 
to propose 

Contractor shall provide the RlF how to Starting As required 
systems and services detailed in the satisfy September by task being 
Task Description above Task 14,2006 fulfilled 

specified 
Software above 

Contractor 
to propose 

Contractor shall provide the RlF how to Starting As required 
systems and services detailed in the satisfy September by task being 
Task Description above Task 14,2006 fulfilled 

specified 
Other Products above 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 J)(')1(i~D016R6 
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-
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 DOl(iReD016R6 

SCHEDULE 

Start Date: Sept 14,2006 Finish Date: Dec 31, 2010 

Initial RIF System Training Session 

Provide RIF systems and services for three (3) 
sortie missions 

Provide 12 Desiccant Pack Assemblies 

Provide 1 sensor wire harnesses to support STS· 
131 flight. 1 spare harness will be maintained at 
Contractor site. 

Provide 1 MERLIN for U[,I<'5 launch in PLM. 

Provide sustaining and operations support for 
MERLIN operations. 

September 29, 2006 

December 31, 2009 

NL T July 20, 2009 

NLT March 8, 2010 

NLT July 31. 2010 

December 31. 2010 

Milestones, along with subjective measurements, are to be used for measuring performance. For 
schedule detail see Microsoft Project file located on the CRAVE web site for this DO listed under 
the Government Cost Estimate below. 

> ' , <~ < " ; , , ,J ')' Y , ' , ' ,~" '< , " , 

GovernmeQt Estinultt Lo£ated'in REQ File in Mi~rosott protect File on eRA vE Web Site . 
the rue Is tJtled~NI A II .. . • ". • 

to~l GovernilteidEstJmate (oa;, this DO: $ N1A . 
. . . Option It $ NtA (See Attachment 1) . 

Option l: $ Nt A (See AttaehlJlettt 2) . 
'. 

TOTAL COST ESTIMATE FOR THIS DO: ! 

FEE: ! (If Applicable) 

OPTION 1: $ N/A (See Attachment 1) 

OPTION 2: $ NtA (See Attachment 2) 
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-
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 DOlfiRfiD016R6 

DATA REOUIREMENTS 

All DRs contained in the contract are applicable and required unless marked N/A below. 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

y 

N/A 

N/A 

N/A 

N/A 

N/A 
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-
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 D01(JR$D016R6 

N/A 

N/A 

N/A 

N/A 

y 

N/A 

N/A 

N/A 

N/A 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2 DOlfiKSD016R6 

N/A 

y 

y 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2 DGHiRaD016R6 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2 DOl(j~D016R6 

GOVERNMENT FURNISHED PROPERTY 

The CRAVE contracts do not anticipate the Government providing any property or test 
facilities unless requested by the contractor in their response to a request for bid. 

In some rare cases (such as sustaining engineering task) it is known ahead of time that 
government property will be provided to the contractor. In those cases the following list 
filled out to allow the proper control of government property: 

A. List of Property the Contractor Shall Replace with modified or upgraded versions: 

Use of 
Date to be Furnished to the Item Quantity Acquisition Cost Property 

Contractor 
Location 

---
N/A 

r- "-.-~"'---.~-."--- ----~------------

'"'---~~----'-

---- ----- --~------ ------ ----------------

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 

B. List of Property the Contractor will return in the same configuration: 

Use of 
Date to be Furnished to the Item Quantity Acquisition Cost Property Contractor 

Location r--- --- --- -- --.---- -
N/A 

,-- ----- ,- ------ --- ----- ------- U" _,. ____ - __ U". __ • ________________ ._.~ _ """ U" 

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor] -- List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2 »OUjReD016R6 

GOVERNMENT FURNISHED PROPERTY 
(Continued) 

C. List of Property the Contractor Shall Replace if Damaged or lost during the course of 
the effort: 

,-
Use of 

Date to be Furnished to , Item Quantitv Acquisition Cost Property 
Location the Contractor 

'" , 

N/A 

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 

B. List of Property the Government Will Replace if Damaged or lost during the course of 
the effort: 

--'---~r' '---'r:-' -'----'-'--'-"---""'-r~' -Use of . 
. . . . Date to be Furmshed to 

Item Quantity AcqUISition Cost Property th C t t 
L ti 

e onracor 
oca on 

---NtA-'I----'~r '----T-- "--'-"-"-"-r 
-- r'-"'--, 'I r----------
, _"""" "'''' _,,, __ 1,,_ ",,' ,,"_"""""'" ",L """ .. "'_' ' "' __ " "_,, ,,,..J,,,, '''' , ___ """",,,,,,,,1,,_,, ,,_ """"'''''''' "_,,, ""''''''':,,~, _"'" 
[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 
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• 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 DOlliReD016R6 

ATT ACIIMENT I 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

OPTION 1 TITLE: 
Improvements to consolidated Controlled Temperature Transport/Storage of Payloads 

Background / Problem Description: 
In conjunction with Contractor performing this RlF services task, NASA will consider proposed 
modifications to stated tasks, or new Options, that can improve, or reduce the cost of, integrated 
operations of several different controlled temperature transport and storage systems to 
simultaneously support multiple payload users. 

Task Description: NASA is currently interested in; reducing the cost of the sustaining 
engineering phase, minimizing staffing hours of ground consoles, reducing on-orbit crew 
time, improving on-orbit lifetime and availability, improving on-orbit maintenance 
capability, reducing power consumption, expanding maximum or minimum temperature 
range, improving hold time during power loss, payload logistics, and cross-system 
compatibility of payloads. 
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-
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 DOl(iRSD016R6 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to 

Other Products Contractor to propose 

SCHEDULE 

Start Date: Sept 14, 2006 Finish Date: Dec 31, 20092010 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 

Page 15 of29 



-
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE·EC2 DOl(iReD016R6 
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-
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 l)01(jReD016R6 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 

Page 17 of29 



-
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 DOHiReD016R6 

ATTACHMENT 2 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

OPTION 2 TITLE: 
Additional Sortie Missions 

Background I Problem Description: 
In conjunction with Contractor performing this RJF services task, the Contractor is requested to 
provide a proposal for supporting sortie missions beyond the minimum of three (3) in the basic 
DO. 

Task Description: Provide refrigerator-freezer RlF system services to EC2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for supporting additional sortie missions beyond those specified in 
the Minimum Number of Missions in the DO Task Description, and up to the Maximum 
Number of Missions specified in the DO Task Description. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2 DOlfiRSD016R6 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to 

Software Contractor to propose 

Other Products Contractor to 

SCHEDULE 

Start Date: Sept 14, 2006 Finish Date: Dec 31, 2009 

Provide R/F systems and services for each 
additional'sortie mission December 31, 2009 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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DELIVERY ORDER #: CRA VE-EC2 D01(j~D016R6 

ATTACHMENT 3 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

I 
OnION 3 TITLE, 

. ISS Missions 

Background / Problem Description: 
In conjunction with Contractor performing this RtF services task, the Contractor is requested to 
provide a proposal for supporting ISS missions. 

Task Description: Provide refrigerator-freezer RIF system services to EC2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for supporting ISS missions up to the Maximum Number of Missions 
specified in the DO Task Description. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2 DOl(iR:SD016R6 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to 

Software Contractor to propose 

Other Products Contractor to nrcono!!e 

SCHEDULE 

Start Date: Sept 14, 2006 Finish Date: Dec 31, ~2010 

Provide RtF systems and services for each ISS 
mission December 31, 2009 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2 DOlliReD016R6 

ATTACHMENT 4 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

I OPI'ION 4 TITLE, 
ISS Mission Extension 

Background I Problem Description: 
In conjunction with Contractor performing this RIF services task, the Contractor is requested to 
provide a proposal for extending an ISS mission by 2 months. This would be in addition to the 
Government exercising OPTION 3 (rSS Missions) 

Task Description: Provide refrigerator-freezer RtF system services to Ee2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for extending ISS missions (OPTION 3) by two (2) months. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2 DOlliRSD016R6 

DeliverableslProducts: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to 

SCHEDULE 

Start Date: Sept 14, 2006 Finish Date: Dec 31, 2009 

Provide RIF systems and services for each ISS 
mission 2 month extension December 31,2009 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM I I , 
I I 

~ Q/J:II;!rl'. i I i I 

FFP $ 8,9081 I 
I I I I I I 
,$ 8,908 i I ! I ! - " " L" ~.~~ 

DATE . ~YAJ.!!E . , ' . " > '/ , . 
'"" ' . 

ACTION 
TOTAl FEE % COST FEE CUM. TOTAL 

D07 08126105 $ 8,908 00% $ 8,908 $ - $ 8,908 
TOTAL $ 8,908 

I 
:DelivE!IY Cj@!I;'16; , 

, I 

Cost Total I $ 3,790,473 17J I 
Fee Total '$ - i I i I I • Total Cost & Fee I $ 3,790,47317 ' I i ! ! 

DATE DO VALUE 
ACTION 
TOTAl FEE % COST FEE CUM TOTAL 

DO 16 09/19/06 $ 1,793,479 00% $ 1,793,479 $ - $ 1,793,479 11 
DO 16 R1 05115106 $ 1,045,766 00% $ 1,045,766 $ - $ 2,839,245 11 ExercIsed Opt 3e & 4 
DO 16R2 08/07/07 $ 100,485 0.0% $ 100,485 $ - $ 2,939,73011 
DO 16R3 12117/08 $ 397,900 0.0% $ 397,900 $ 3,337,630 11 I i 
DO 16 R4 07121/09 $ 29942 $ 29,942 $ 3,367,572 31 I I 
DO 16R5 11/06/09 $ 32,901 $ 32,901 $ 3,400,473 01 ! 
DO 16R6 12128109 $ 390,000 $ 390,000 $ 3,790,473 17 ! 

TOTAL $ 3,790,473 17 $ -
I I I, I 

~~~", I I i I 
Cost Total i $ 4,338,846 34 : I 

I 

I I 

Fee Total '$ - I I ! , 
Total Cost & Fee ' $ 4,338,846 34 I I I , 

DATE ' .. DOVAUJE . , 

ACTION 
TOTAL FEE % COST FEE CUM TOTAl . I 

0038 06/26108 $ 1,555,851 00% $ 1,555,851 $ - $ 1,555,651 36 
DO 38 Rl 12115108 $ 661,998 00% $ 661,998 $ - $ 2,217,849 40 
D038R2 08107/09 $ 1,489,174 00% $ 1,469,174 $ - $ 3,687,023 40 I 
DO 38 R3 08119109 $ 78,500 00% $ 78,500 $ - $ 3,765,523 50 
DO 38 R4 08120109 $ 78,500 0.0010 $ 78,500 $ 3,844,023 60 I 
DO 38 R5 11/17/09 $ 479,173 $ 479,173 $ 4,323,196 34 I 
DO 38 R6 12128109 $ 15,650 $ 15,650 $ 4,338,846 34 

TOTAL $ 4,338,846 34 $ -
I , 

I 

I I I I I 
TOTAL CONTRACT VAlUE ! $ 8,138,227.51 1$ - I $ 8,138,227 51 

. 
$ 21,454 00 I 1$8,116,77351 

,CURRENT TOTAl FUNDING , ! I $ 4,806,029 01 I 

REMAINDER I I I $ 3 332 198.50 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
INDEFINITE-QUANTITY (IDIQ) TASK ORDER 

University of Alabama at Birmingham 
Contract NNJ05HB42B 

Delivery Order Number Revision Number Purchase Request Number 

16 5 Funded at Contract Level 

SOWWBS Fiscal Year Technical Monitor/Division/Extension 

FY09 COTR: Ralph MaraklEC ext:3-9144 

Task Order Title 

REFRIGERATOR - FREEZER SERVICES 

Descril!tion/Purl!ose 

The purpose of this delivery order revision is to execute the tasks required for this revision as 
identified in the attached revised delivery order description. The recapitulation of the delivery order 
value is shown below per this revision. 

Delivery Order 16 Value Recapitulation. 
This Action DO 16, 

Prior Rev 5 Cum Value 
Cost t1i b£f bt.f 
Fee 
Total $3,367,572.31 $32,900.70 $3,400,473.01 

THE CONTRACTOR [S NOT AUTHORIZED TO EXCEED THE TASK ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE TASK ORDER. 

~ 

NASA Approval 
Contracting Officer Signature Date 

Julie K. Karr ( I J( ~ t \(/) A /\ II /4/U 1. 
( 

LJ 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

PROPOSAL INSTRUCTIONS: X DRAFT--('OMMENTS DUE UY: October 27, 2009 
FINAL --PROPOSAL DUE UY: October 30, 2009 

DO TITLE: Refrigerator-Freezer Services 

DO Type: X CPFF FFP 

DO Contact Information ~n Addition to the CRAVE Contract Specialist or CO: 

TMR: Marie Kowal/EC2 

DO Manager: Sharon Campana/EC2 

DO Mgr. Alternate: Marie Kowal/EC2 

Phone: (281) 483-8875 

Phone: (281) 483-3662 

Phone: (281) 483-8875 

Concurrences: 

Sharon Campana/EC2 
DO Manager 

Sharon Campana/EC2 
Division TMR 

Marie Kowal/EC2 
DO Mgr. Management 

Steve Miller 
S&MA 

Ralph Marak 
COTR 

Name 

Task Contains Flight Hardware, Flight Software or GSE? XYe.s _No 

Program Supported: _Shuttle X ISS _EVA _Advanced ____ _ 

WBS: 1.0 EVA 2.0 FCE 3.0EVR ECLSS X 5.0 ATCS 6.0CHeCS 

For purposes of complying with FAR 52.232-22, Limitation of Funds. the total amount allotted by the 
Government to contract is specified In clause B.6. Contract Funding. Thefilnding listed in B.6 is the 
amount allotted for all Delivery Orders on the contract combined. 

All terms and conditIOns of the contract apply to thiS Delivery Order. Tn the event of a conflict between 
the contract and this Delivery Order. the contract shall prevail. 

WBS reporting shall be done in accordance wzth applicable WBS reporting categories. as shown above 
and in the contract within Section C. Table 1. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

Narrative Task Description 

Background / Problem Description: 
Thermal carriers are required to provide transport and on-orbit preservation at refrigerated/frozen 
conditions of a variety of payloads. 

Task Description: Provide refrigerator-freezer RtF system services to Ee2 for transport 
and on-orbit controlled temperature preservation of payloads, for the nominal and off
nominal activities in Section 3.4 and with the additional top level requirements/allowables: 

1) Ownership: Contractor is assumed to own the RtF systems to perform the tasks in this 
DO. Contractor shall clearly detail NASA's responsibilities, particularly in the event the 
systems are damaged or destroyed. 

2) Minimum Number of Missions: It shall be the Contractor's responsibility to ensure 
availability of, and services for, RtF systems to support the following minimum number 
of missions during the period starting from DO A TP and ending 12/31/09: 

a. Three (3) Sortie missions (consisting of powered launch on STS Middeck, 
operation on-orbit in STS Middeck, powered descent on STS Middeck. System is 
NOT transferred from STS Middeck during a sortie mission), AND 

i. One Flight unit shall be available as backup during launch preparations of 
the prime flight unit for every flight in the event of problems. 

b. One form-tit-function equivalent trainer/engineering unit (non-flight) shall be 
available at all times. 

1. Ten (10) training sessions, each for 1/2 day, will be at held at JSC during 
this period. The RtF system would need to be represented at Crew 
Training sessions at JSC. The Contractor should plan for each session 
lasting 4 hours, and covering hardware, software and operations unique to 
the Contractor's RtF system. 

3) Maximum Number of Missions: NASA will exercise Options in this DO to satisfy the 
maximum mission need. It shall be the Contractor's responsibility to ensure availability 
of, and services for, RtF systems to support the following maximum number of missions 
during the period starting from DO ATP and ending 12/31/09: 

a. Nine (9) Sortie missions with no more than three (3) in any single year, AND 
i. One Flight unit shall be available as backup during launch preparations of 

the prime flight unit for every flight in the event of problems. 
b. Three (3) ISS missions (consisting of pO,weredJ~lU1ch oll~TS MiQ<lecJ<, tran::;fer 

to, and continuous operation in, an on-orbit EXPRESS rack for 18 months, 
powered descent on STS Middeck) with as many as three (3) missions operating 
at the same time aboard ISS, AND 

c. One form-tit-function equivalent trainer/engineering unit (non-flight) shall be 
available at all times. 

i. Twenty (20) training sessions, each for 112 day, will be at held at JSC 
during this period. The RtF system would need to be represented at Crew 
Training sessions at JSC. The Contractor should plan for each session 
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• 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

lasting 4 hours, and covering hardware, software and operations unique to 
the Contractor's RlF system. 

4) Earliest Availability: Contractor shall provide one system for sortie launch on STS-118 
(13A1) May 2007 and trainer/engineering unit as early as October 2006. 

5) Compatibility: Each Contractor provided RlF system shall: 
a. Be certified for launch, landing, and operation in STS middeck as a rear air

cooled hard mounted payload, and operation aboard ISS in an EXPRESS rack 
(rear air as well as water cooled capability in EXPRESS Rack). Certification is 
per existing Program processes and must include a Phase III Safety Data Package 
that has been approved by the Payload Safety Review Panel. 

b. Be compatible with applicable interfaces STS middeck hard mount, STS middeck 
or MPLM soft stow, and Spacehab for non-operating transportation. 

c. Occupy the volume of one (1) STS middeck locker, and provide a controlled 
temperature volume for payload transport/preservation of not less than 17.24 cm 
(6.787 in) high x 25.86 cm (10.18 in) wide x 41.91 cm (16.50 in) deep, and with 
payload mass up to 10kg (22Ibs). 

d. Be actively powered, and not require more than 9.0 A at 28VDC maximum power 
during operation. 

e. Be able to maintain any temperature selectable within in a range of +48°C to -
15°C and with ability to remotely and locally (by on-orbit crew) change this 
during a mission. This range includes an incubation capability to +48°C which is 
desirable for certain anticipated missions. The Contractor shall specify to what 
extent this range can be met by the proposed system in the Proposal. 

LProvide 12 desiccant packs assemblies for flight on HTV. Certify and verify 
Desiccant Pack Assembly, PIN 24400-20074-701 for launch on HTV. 
Certification includes completion of export forms, safety data package, TDS 
Form, and review and approval of ICD update. 

fg. Provide two (2) sensor WIfe harnesses, PIN CBSE-F50401-1, to be used as spares 
fix flight units. Sensors shall include fl.mr (4) Temperature sensors and one (I) 
Humidity scnsor. One sensor harness will be launchcd stowcd inside the Middeck 
MERLIN on 19A Provide all integratIOn and safety documentation required to 
launch the sensor harness m the Mtddeck MERLIN and then transfer the hamcss 
to the ISS MERLIN 

6) Integration: Contractor shall provide system engineering and technical support to 
integrate RlF systems with; 

a. RlF Payloads. This includes the development, design, fabrication, and 
certification of hardware/software that is unique to, or part of, the Contractor 
provided RlF system. NASA will provide softgoods sample containers, holders, 
straps, bags, and PPE. 

0. ISS and STS Programs. This includes any verification activities due to changes in 
applicable Program requirements. Also applies to desiccant packs. 

c. Overall NASAlEC2 integrated controlled temperature stowage effort. This 
includes the Contractor closely coordinating its provided RlF services with those 
of a separately NASA contracted local JSC support contractor who is responsible 
for; MELFI, GLACIER, Coldbag, ICEPAC, and GN2 Cryodewar flight systems. 
Contractor shall provide all items listed under "Single Locker 
Refrigerator/Incubator" in JSC 65119 Rev A with the exception of: 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

1. NASA provides the Payload Safety Engineer (PSE) who performs Series 
reflight and integrated safety assessments with inputs from the RlF System 
Contractor, specifically the Contractor must provided the RlF System 
Safety Data Package and revisions to it. 

ii. NASA provides facility and hardware/software items in Section 3.1.3, 
3.3.1, and all tasks under 4.2. 

d. In performance of these tasks the Contractor can assume that: 
i. NASA will utilize the JSC TeleScienceCenter (TSC) for the systems 

NASA provides. 
11. Limited Contractor travel to JSC and STS launch/landing sites is required. 
iii. Quarterly face-to-face meeting with the NASA JSC is required. 
iv. Weekly coordination telecons will be held with NASA JSC. 
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Deliverables/Products: 

, , 
~, -"~ 

:' "~~~dit~t~ 

Hardware 

Mock Up 

Prototype 

Certification 

Flight 

Training 

Other 

Test 

Software 

Other Products 

'" ~ , "' ~ ,< v 't ,~ 

, "d~sedpti~1t :' ,,: 

None anticipated. Contractor to detail 
any that would be provided in order to 
provide the RlF systems and services 
detailed III the Task Description above 

Contractor shall provide the RlF 
systems and services detailed in the 
Task Description above 

Contractor shall provide the RlF 
systems and services detailed III the 
Task Description above 

Contractor shall provide the RlF 
systems and services detailed in the 
Task Description above 
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Contractor 
to propose 

how to 
satisfy 
Task 

specified 
above 

Contractor 
to propose 

how to 
satisfy 
Task 

specified 
above 

Contractor 
to propose 

how to 
satisfy 
Task 

specified 
above 

Contractor 
to propose 

how to 
satisfy 
Task 

specified 
above 

Starting 
September 
14,2006 

Starting 
September 
14,2006 

Starting 
September 
14,2006 

Starting 
September 
14,2006 

As required 
by task being 

fulfilled 

As required 
by task being 

fulfilled 

As required 
by task being 

fulfilled 

As reqUired 
by task being 

fulfilled 
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DELIVERY ORDER #: CRA VE-EC2-DOI6R5 

SCHEDULE 

Start Date: Sept 14,21)06 Finish Date: Dec 31, 2009 

Initial RIF System Training Session 

Provide RIF systems and services for three (3) 
sortie missions 

Provide 12 Desiccant Pack Assemblies 

I Provide 2 ~ensor wire harnesses 

'-
" ' DuE bATES:- " 

<'" y < 

September 29, 2006 

December 31, 2009 

NL T July 20, 2009 

NLT March 8,2010 

-" 

Milestones, along with subjective measurements, are to be used for measuring performance. For 
schedule detail see Microsoft Project file located on the CRAVE web site for this DO listed under 
the Government Cost Estimate below. 

Government Estimate Located in RFO File in Microsoft Prolect File On CRAVE Web Site 
The file Is titled: NI A 

Total Government Estimate for this DO: $ N/A 
Option 1: $ N/A (See Attachment 1) 
Option 2: $ N/A (See Attachment 2) 

TOTAL COST ESTIMATE FOR THIS DO: i 

FEE: i (If Applicable) 

OPTION 1: $ N/A (See Attachment 1) 

OPTION 2: $ N/A (See Attachment 2) 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

DATA REOUIREMENTS 

All DRs contained in the contract are applicable and required unless marked N/A below. 

1 
Written Flight GFE Configurahon With Proposal Once Attachment 
Approval Management Plan J-8 

Mandatory Regular Status Reportl Summary 
Thirty (30) days 

2 followmg contract Monthly Y Submittal RevIew start 

3 Written Project Technical Requirements PCI' DO schedule Once wIth Revisions N/A Approval Specification 

4 Mandatory GFE Systems Reqlllrements Data Specltied 111 DO Once with Revisions N/A Submittal PlIckage 

5 Written Flight GFE Project~ Reqlllrements SpeCIfied in DO Once with Revisions N/A Approval & Vel ification Document 

6 
Mandatory Preliminary DeSign Review Data Specltied 111 DO Once with RevisIOns N/A Submittal Packdge 

7 
Written Flight GFE Workmanship Speci tied 111 DO Once with Revisions N/A Approval Spccificatlons List 

Once wlRevisions 

Written PDR or 10% effort (due wlDO proposal, 
S Approval Project Schedule complete updates & details NIA 

MIlestone provided as DO 
progresses) 

9 Wl'ltten Flight GFE Interface Control 
Specltied In DO Once With RevlslOn~ N/A --- Approval Document- - -

10 
WlLllen GFE End Item Specll1cation PrOVide at time of 

Once WIth ReviSIons Y Approval Proposal 

11 
Mandatory Flight GFE Failure Analy~is Report A, aglccd by rMR 

As Required N/A Submittal inDO 

12 Written Fhght GFE VenticatlOn and As Specltied in 
Once WIth ReviSions N/A Approval Validation Plan EA-023 

~-- Wl'!ttelt""' ., OFl!"S'd~kl!qtiiferrtentS',,,-";- '" ' ~1o-~'»'~'#~'''''''/""''',~..I' __ '''.<'' ~~.,;-.><>~~~·.....,., .... ~oit .. lJ;.i:4~ ,-
\3 Approval Specification Spe~1 tied 1Il 00 Once With Revi~lons N/A 

14 Written GFE Software Development Plan Specltied In DO Once with ReVISions N/A Approval 

15 
Written GFE Software De~lg'n Document Spcciticd III DO A, ReqUired N/A Approval 
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propose equivalent 
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D~D DATA, 
" #' (,TYPE' 
J~ ~ , ' 

16 
Written 
Approval 

17 
Written 
Approval 

18 
MandatOlY 
SubmIttal 

19 
Mandatory 
SubmJttal 

20 
Written 
Approval 

21 
Written 
Approval 

22 
Mandatory 
Submittal 

23 
Written 
Approval 

-, 

Written 
24 

Appro~al 

25 
Mandatory 
Submittal 

26 MandatolY 
Submittal 

~~~ ~,"'S>,,~NI(>*"~" 

27 
Mandatory 
Subnllttal 

Mandatory 
28 

Submittal 

29 Wntten 
Approval 
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',it ' , 

ORQTITLE' 
! ' , '~ FREQiJENet~ 

REQl)JRED 

'::C,' ;, ' ' " 
" DUE' ; ,', Ji:9a,P9?· " ' 

, 

! ' ' !, '0 _ -': " ~, ,Yfl\/J· 

EngIneering Drawings 
6 Months prior to 

Once with ReviSIOns Y Launch 

EEE Parts Lists and Analysis Report Specified III DO As Required N/A 

Cntical DeSign Review Data 
Speci fied In DO Once with ReVisions N/A 

Package 

Engineering Drawlllg Change 
As needed As ReqUired N/A 

Proposal 

Gl'E Qualification Test Procedure Specllied In DO Once with Revisions N/A 

Flight Product User's Guide 
Provide at hme of 

Once with Revbions Y 
Proposal 

Software Code Specllied In DO As Required N/A 

(30) day~ after DO 
Attachment 

J-4 InformatIOn Technology (IT) award, and as 
JPG 2810.1 Due 30 days 

Secunty Program Plan and Reports ~pecilied m JPG 
after DO 2810.1 

award 

- - , 

Certiticatlon Plan Specified In DO Once with ReVISions N/A 

Certl ficallon Report Specified in DO Once With ReVI~lons N/A 

Engll1eering AnalYSIS SpeCIfied III DO As Reqlllred N/A 

~"*' .'M?i"<""~~,~""<,,,~.,, +~, ~":.\(o"""l\~i<'_~"'_...,.r--'* '''''' • r"l'i""~-"""P""" ~"<';+>;~ >-'\fe •• ,-, F->:'" .... "".....~""'~..,.-"''''>~'<-... I." .---

Acceptance Data Package Speci tied In DO OneTime N/A 

After award of J st 
Export Control AudIt Results DO, yearly on Yearly Y 

Sept. 30 thereafter 

Quality Plan With Proposal Once WIth Revisions 
Attachment 

J-lI 
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, AODITIONAli 
REQUIREMENTS 
: ",~ (" ~ 

Interface and top 
assembly drawings 
shall be placed into 
the Payload Data 
Library 
http.lll1dll1rod3.hosc 
. msfc nasa.gov·7777 
L 



, , , 
DATA QRD' 

'# l\'PE' 

30 
Wntten 
Approval 

31 
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• • 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

" ' , REQ,UIREl) 
~, " 

FR.tQUENGlz, n,RD llTI,}i!" " " DUll! ' FOIH>Q? ' , , 
, , ~ 

, , " 
" " ;" YIN" " ' " ;:- ~ / " , ' ' , , ' ~"' ,~ , 

Patent Rights-Retention As Required As Required 
y 

(If Applicable) 

ShuttlefStation Payload Safety Data 
Specltied 1tI DO As ReqUired Y 

Package 

limited lite Systems List Specified in DO A .. Required NfA 

Space Station GFE Failure Modes 
As Lady in procc,~ 

and Effects Analysis and Cntical 
as possible. 

As ReqUired NfA 
Items List 

Space Shuttle GFR Safety and 
Specificd in DO As Required NfA Analysis Report &Hazard Report 

Software Quality As~urance Plan 
90 Days PI lor to y 
Software Once with Revi~ions 

Report 
Development 

(If Applicable) 

ISS Hazard Report Specified lt1 DO As ReqUired Y 

Reliability and Matntatnabllity Plan With Proposal OneTime 
Attachment 

J-9 

Government Certification Approval 
Specified 111 DO As Required N/A 

Request (GCAR) 

Risk Assessment Executive 
Specified In DO As Required N/A 

Summary Report (RAESR) 

2 busmess days of 

Problem Reporting and Corrective 
problem isolatIOn 

Action (PRACA) 
but no later than 10 As ReqUired Y 
days after 
detection 

Nonconformance RecOid Specified in DO As ReqUired Y 

Government Industry Data Exchange Reported one time 
Program and NASA AdVISOry when discrepancy Once with Revi~ions Y 
Problem Data OCCUl~ 

Electrical, ElectrOnic, and 
Electromechnical (EEE) Parts Specified In DO Once With Revl~ions N/A 
Control Plan 

CertificatIOn Data Package Spec I tied 111 DO Once With ReVISIOns N/A 

~ifieali_nd, AGecPtan_'- <"",,, A!~D1rv~ _ .... ,., rnice·witfi·tteWsron~· NIP>. ReqUirements Document 

Wage/SalalY and Fringe Benefit 
Thirty (30) days 
after Issuance of Once N/A 

Data 
each DO 

GFE Acceptance fest Procedure Specified III DO One Tllne N/A 

Flight GFE Verification & 
Speclficd In DO Once With Revisions N/A 

Validation Report 
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• 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016RS 

, " ~J£QUIRl!jD 
" . ' . ;DRDTlrtli: ' DUE ;. FRtQuE~~Y;, . FOltcDOt' ' , , , ., 

., ., 
'. ,., .. ', ,,,>', ';: " 

c,"'" '? ~ ,,~ , " Y/iII':< 
" " " 0, , , I, ,,'j, ',y,," >~ 

Space Shuttle GFE FaIlure Modes 
and Effects Analy&is (FMEA) and Speclt1cd 111 DO As ReqUIred N/A 
Cnticalltcms LI&t 

Reserved -- -- --
NASA Contractor FinancIal After Js~uance of Monthly Y Management Reporting 1st DO 

Government Property Management 
WIth Proposal Once with RevisIons Attachment 

Plan J-7 

System Salety Plan WIth Proposal OneTime Attachment 
J-I0 

WIth Proposal! Only applIcable to B-
eRA VE contracts in R-QualIty Plan Template ReviSIons a~ 
accordance WIth the Y 

ReqUIred 
SOW and the DRD 

.. ··ADDITlONAr. 
REQUlltEMElIj'tS 
0<" ,> <, : C.J 

-

I Type t .. Writtert Approval , type 2 = Mandatory Submittal· Type 3:;= Submittal Upon Request I 

Page II of28 



• 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

GOVERNMENT FURNISHED PROPERTY 

The CRAVE contracts do not anticipate the Government providing any property or test 
facilities unless requested by the contractor in their response to a request for bid. 

In some rare cases (such as sustaining engineering task) it is known ahead of time that 
government property will be provided to the contractor. In those cases the following list 
filled out to allow the proper control of government property: 

A. List of Property the Contractor Shall Replace with modified or upgraded versions: 

Item Quantity 

N/A i 
, -

I 
I Acquisition Cost 
I 
[ 
I-, 

" Use of -- --I . 
P ty 

I
Date to be Furmshed to the 

I 
roper 

L ti 
Contractor 

oca on -r~-------~---- ---I - - -- -
--I 

r""-- - --"-- "---- -I 

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 

B. List of Property the Contractor will return in the same configuration: 

Item Quantity Acquisition Cost 

N/A I ,-
I 

- I 

r -
! 

r 
r 

Use of 
Property 
Location 

! -
:Date to be Furnished to the I Contractor 

I ----" ---- --"" I 
, -----I 

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
jill"nished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 
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• • 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016RS 

GOVERNMENT FURNISHED PROPERTY 
(Continued) 

c. List of Property the Contractor Shall Replace if Damaged or lost during the course of 
the effort: 

I
""" -" .. --.~~ .-~-~ ......... "" ..... ~ .. 

Item i Quantity 
I ' 

Acquisition Cost 
Use of 

Property 
Location 

r~'~-~' --~ ~~~ ~~~ ~-" -" ,----,-~',," _., 

! Date to be Furnished to 
I the Contractor 
, 

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor} - List of Property will be added as requirements are further 
identified and the determination to prOVide property is determined to be in the best interest of the 
Government. 

B. List of Property the Government Will Replace if Damaged or lost during the course of 
the effort: 

Item 

N/A 

Qu.ndty I A",u1,ldon Cool 

I 
! 
i 

Use of 
Property 
Location 

, . , 

. Date to be Furnished to 
i 

the Contractor 

r ~ , __ mOM'" - -~" ~--,"~ , 

I 
i 

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor} - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R5 

ATTACHMENT I 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

OPTION 1 TITLE: 
Improvements to consolidated Controlled Temperature Transport/Storage of Payloads 

Background / Problem Description: 
In conjunction with Contractor performing this RJF services task, NASA will consider proposed 
modifications to stated tasks, or new Options, that can improve, or reduce the cost of, integrated 
operations of several different controlled temperature transport and storage systems to 
simultaneously support multiple payload users. 

Task Description: NASA is currently interested in; reducing the cost of the sustaining 
engineering phase, minimizing staffing hours of ground consoles, reducing on-orbit crew 
time, improving on-orbit lifetime and availability, improving on-orbit maintenance 
capability, reducing power consumption, expanding maximum or minimum temperature 
range, improving hold time during power loss, payload logistics, and cross-system 
compatibility of payloads. 
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• • 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

Deliverables/Products: 

~ ~" ; \ ~ 

';~~dU~t~\\ \ ',~\, .,: ne~c;iP~O~"c 
" ' .. ' ,'," 

" 

(,.' "" "' 
J;' Clas~: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 

SCHEDULE 

Start Date: Sept 14,2006 Finish Date: Dcc 31, 2009 

INTERIM MILESTONES DUE DATES 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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• 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 

Page 16 of28 



• 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

ATT ACIIMENT 2 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

OPTION 2 TITLE: 
Additional Sortie Missions 

Background / Problem Description: 
In conjunction with Contractor performing this RtF services task, the Contractor is requested to 
provide a proposal for supporting sortie missions beyond the minimum of three (3) in the basic 
DO. 

Task Description: Provide refrigerator-freezer RtF system services to EC2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for supporting additional sortie missions beyond those specified in 
the Minimum Number of Missions in the DO Task Description, and up to the Maximum 
Number of Missions specified in the DO Task Description. 
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• 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-DOI6R5 

Deliverables/Products: 

'* < 
, , ' , , 

; , , , ' , 
< :J':'" :, ': 

, 
, <~- , ' 

" j' " "" 'Xj ~~' " " 

, ' , 

"todu~t, 
' v ' 

Descrlptlorl. '" Jju~ " 
, , , 

'" ': :' QtY j ~'c , 
" 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 

SCHEDULE 

Start Date: Sept 14,2006 Finish Date: Dec 31, 2009 

INTERIM MILESTONES 

Provide RlF systems and services for each 
additional sortie mission 

DUEDAT,ES 

December 31, 2009 

, , 

Class' 
" 

Milestones, along with subjective measurements, are to be used for measuring 
perlormance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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• 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 
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• • 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016RS 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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• 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

AfT ACHMENT 3 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

I 
OPTION 3 TITLE, 

. ISS Missions 

Background / Problem Description: 
In conjunction with Contractor performing this RlF services task, the Contractor is requested to 
provide a proposal for supporting ISS missions. 

Task Description: Provide refrigerator-freezer RtF system services to EC2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for supporting ISS missions up to the Maximum Number of Missions 
specified in the DO Task Description. 
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• 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016RS 

Deliverables/Products: 

,', ", 
,< ,~ , , , 

, , , 

~r64u~t 
" ,,<' 

, 
" " i' , )'" " , 

, " , ' Qfy" ' , ' 
,! '<,; , Oescrlptfon ' , ' , \ Due'" " 

Hardware Contractor to propose 

Mock Up 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 

SCHEDULE 

Start Date: Sept 14, 2006 Finish Date: Dec J 1, 2009 

INTERIM MILESTONES 

Provide RIF systems and services for each ISS 
mission 

DUEDATES ' 

December 31,2009 

, 

' , 

" 
" 

, ' , 

eu,s,;",: 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 
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• CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R5 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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• CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R5 

ATT ACIIMENT 4 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

OPTION 4 TITLE: 
ISS Mission Extension 

Background / Problem Description: 
In conjunction with Contractor performing this RlF services task, the Contractor is requested to 
provide a proposal for extending an ISS mission by 2 months. This would be in addition to the 
Government exercising OPTION 3 (ISS Missions) 

Task Description: Provide refrigerator-freezer RtF system services to Ee2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for extending ISS missions (OPTION 3) by two (2) months. 
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• • 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 

Deliverables/Products: 

,~ 'b 

" 

Produc~\" "\" <"" 
, /'"\ 

tJ~scripH~n 
Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 

SCHEDULE 

Start Date: Sept 14, 2006 Finish Date: Dec .'t, 2009 

INTERIM MILESTONES 

Provide RlF systems and services for each ISS 
mission 2 month extension 

DUEDATE~ 

December 31, 2009 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016R5 
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• 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016RS 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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• 
MEMO TO FILE 

SUBJECT: COST ANALYSIS ON CRAVE DO-16, Revision 5 

A detailed review of the revision proposal in the area of cost to support manufacturing, 
testing, development of crew procedures, and submit safety and ISS verifications for the 
sensor harness was done for tbis revision. The proposal requires 360 hours of project 
management, technical specialist, technicians, and clerical support. The labor hours and 
skill mix are all appropriate for the tasks called out in tbis DO revision. The labor rates 
proposed by the University of Alabama for DO 16 were compared to the negotiated rates 
in the base contract. The proposed rates did not exceed the negotiated rates. 

The contractor also proposed a material cost of $1 ,200 for wire and sensors. Per the 
technical expertise it is deemed appropriate, fair, and reasonable for the quantity and cost 
for this effort. 

Since Universities are not permitted to charge a fee, the contractor followed regulations 
by not proposing a fee. The overall skill mix proposed by the contractor was evaluated 
by the technical evaluator and found to be acceptable. 

~~ 
Adrian D. Clayton 
Contract Specialist 

II - (9 -.;;1 0 oC1. 
Date 



• • 
Technical Analysis 

NNJ05HB39B - Hamilton Sundstrand 
Crew, Robotics and Vehicle Equipment (CRAVE) 

TO: Adrian ClaytonlBH & Ronald Johnson/BH 

FROM: Sharon CampanaJEC 

SUBJECT: D016 RefrigeratorlFreezer Services Revision 5 

Scope of Analysis: 
UAB-CBSE Response to RefrigeratorlFreezer Services 16, Revision 5 Request for 
Quotation. The changes proposed in Revision 5 added the development and delivery to 
of 2 temperature sensor harnesses to KSC. 

Evaluation of Technical & Management (T&M) Approach: 

Evaluator's recommendation: 
[X] Acceptable 
r ] Unacceptable 
[ ] Marginally acceptable 

Evaluator'S comments: 

The cost proposed by UAB is fair and reasonable. The materials, hours, and skill mix are 
consistent with similar proposals submitted by UAB. 

Evaluation of Resources Approach: 

Labor (quantity and skill mix): 
A detailed review of the revision proposal was performed in the area of the cost to 
support manufacturing, testing, development of crew procedures, and submit safety and 
ISS verifications for the sensor harness. The proposal requires 360 hours of project 
management, technical specialist, technicians, and clerical support. The labor hours and 
skill mix are all appropriate for the tasks called out in this DO revision. The skill mix is 
comparable to proposals submitted on DO#38 by UAB. 

Overall tlie Labor skill miX. and cost are considered acceptable. 

Materials: 

The proposed material cost of $1200 and is an acceptable price for wire. sensors, 

Other Direct Costs ( travel, software, equipment, etc.): 



• 
N/A - no additional costs are called out in this proposal 

Conclusion: 

The overall cost and technical content of this proposal is determined to be acceptable. 

Sharon Campana/EC2ffM 

Evaluator's Name and Title Date 

~~-C\.::), (v{X;),YSh 
Signature 
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1- Travel F&A 
2- Subs F&A • 



• • 
• .... THE UNIVERSITY OF 
...... ALABAMA AT BIRMINGHAM 

VOLUME IV 
COST/PRICE 

Refrigerator/Freezer Services 

Submitted via E-mail to: 

CRAVE@ems.jsc.nasa.gov 

Lyndon B. Johnson Space Center 
Houston, Texas 77058-3696 

No Later Than 11:00 AM, November 13, 2009 

In Response to: 
CRAVE Contract Delivery Order No. CRAVE-EC2-D016 (Rev 5) 

Under Contract NNJ05HB42B 

Technical Point of Contact; 
Lee Moradl, CRAVE Program Manager 
Center for Biophysical Sciences & Engineering 
The University of Alabama at Birmingham 
CBSE100 
1530 3rd Ave. South 
Birmingham, AL 35294-4400 
TEL: (205) 975-2718 
FAX: (205) 975-1709 

moradl@cbse.uab.edu 
http://www.cbse.uab.edulenglneerlng
dlylslon.shtml 

Admlnlstrat!ye Point of Contect; 
Tim Parker 
Grants & Contracts OffIcer 
The University of Alabama at Birmingham 
AB1170 
1530 3rd Ave. South 
Birmingham, AL 35294-0111 
TEL: (205) 934-8793 
FAX: (205) 975-5977 

tmparker@uab.edu 

NOTICE 
This proposal includes data that shall not be disclosed outside the Government and 
shall not be duplicated, used, or disclosed- in whole or in part- for any purpose other 
than to evaluate this proposal'. If, however, an ordElr is aWatded to UAB/CBSE as l:t 
result of, or in connection with, the submission of this data, the Government shall 
have the right to duplicate, use, or disclose these data to the extent provided in the 
resulting contract. This restriction does not limit the Government's right to use 
information contained in these data if it is obtained from another source without 
restriction. The data subject to this restriction are contained on all pages. 
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~,''''~:U\' , ' .' '" . ' , .. ~, ... :' "',: " '" :~'~ 
Labor Category- UABiCBSE '~~, ;<~" - , co, ;~'";" ';:f:.~' 

Pmgnun __ .' 0 $ 130.42 $ _ ,OS 135 82 $ - 0 $ 139.98 S - • 0 $ 144 78 S _ 16 $ 149.73 $ 2,395.68 1 $ 2,395.68 
Manager , o $ 108.16 $ - o $ 112.60 $ - o $ 11605 $ - o $ 120.01 $ - 48$ 12410 $ 5,956.80 $ 5,956.80 
Sup.!IVI$Ot t', 0 $ - $ - ' 0 $ - $ - o $ - $ - o $ - $ - o $ - $ - $ -
T ecluucal Professional ill ,. o $ 9777 $ - ' 0 $ 101 S1 $ - 0$ 10470 $ - o $ 108.30 $ - 60$ 11202 $ a,96160 $ 8,961.60 
T echrucal Professumal II , o $ 6502 $ - ' 0 $ 6758 $ - o S 69.64 $ - 0$ 7199 S - 100 S 7442 $ 7,442.00 ,10 $ 7,442.00 
T ecluncal Professtonal I I o $ 50.86 S - 0$ 52.83 $ - 0$ 6443 S - o $ 56.24 $ - o $ 5812 $ - $ -
""""" t 0$ - $ - o $ - $ - 0$ - $ - 0$ - $ - o $ - $ - $ -
T«hIllClanm ;; o $ - $ - : 0 $ - $ - o $ - s - o S - $ - o $ - $ - $ -
Tec:hnlclanII < o $ 5680 $ - o S 5910 $ - o $ 6085 S - o $ 62.87 $ - 24$ 6497 $ 155928 2 S 1,559.28 

: TechniCian I ~. 0$ 48.87 $ - o $ 5082 $ - o $ 5232 $ - o $ 54.04 $ - 32$ 55.83 $ 178656 32$ 1,788.56 
, IT Professional In f o $ 10948 S - o $ 113.85 $ - o $ 11738 $ - o $ 121.42 $ - o $ 12559 $ - $ -

IT Professaonal U l o $ 9193 $ - o $ 8562 $ - 0$ 9856 $ - o $ 10193 $ - o $ 10541 $ - $ -
I IT Professaonall " o $ - $ - o $ - $ - o $ - $ - o S - $ - 0$ - $ - C $ - • Secretar) , o $ 4904 S - 0$ 5100 S - o S 52.51 $ - o $ 54.24 $ - 4 S !is.03 $ 22412 $ 224.12 

Clerk 1, o $ - $ o S - $ - o $ - $ - o $ - $ - o s - $ - $ -
BUSIness Speclahst ~ o $ 7193 $ - o $ 7487 $ - o $ 7711 $ - o $ 7971 $ - 16 S 82.39 $ 131a24 1 $ 1,318.24 
DatalDocwnents Management , o $ 4478 $ - o $ 4657 $ - o $ 4793 $ - o $ 49.50 $ - 18 $ 5113 $ 92034 Ie $ 920.34 
Man..tgerI , 0 0 0 $ - 0 0 0 $ -
Sr ~5Igl\Cr ; 0 0 0 $ - 0 0 0 $ -
[~Ign<!r 0 0 0 $ - 0 0 0 0 o $ -
:<)C'Crela£'> 1 f 0 0 0 $ . 0 0 0 0 S -
~ecutar\ II " 0 0 , 0 $ - 0 0 0 0 $ -
Secrel:tJ} III 0 0 0 $ - 0 0 0 0 0 0 $ -
~cr.:lbl) 1\ 1 0 0 0 $ - 0 0 0 0 0 0 $ -
BuslII~s S~(a~ilst f , 0 0 $ - 0 0 0 $ -
(I.."llJ 0 0 0 $ - 0 0 0 , o $ -
Clt:Ik II , 0 0 0 0 0 0 0 0 0 I 
nell,HI • 0 0 0 0 0 0 0 .0 I 
(lerk IV , 0 0 0 0 0 0 I 
DC:'JJm .. rllI , o $ 8134 $ - o $ 6466 $ o $ 87.22 S - o $ 9017 $ - o $ 9321 $ - $ -
IR:.1~el II , o $ 52.25 $ - o $ 54.35 $ - o $ 55.95 $ - o $ 5780 $ - o $ 5972 $ - $ -
Pu"CISlon ~laChlnhl l o $ 45.00 $ - o $ 46.58 $ o $ 48.21 $ - 0$ 49.68 $ - 22$ 5164 $ 1,136.08 Z $ 1,136.08 
"'cu::nn~L T echnkal Specl:J.li!.t Tn j, o $ 156.99 $ - 0$ 162.41 $ - o $ 168.59 $ - o $ 17441 $ - o $ 16043 $ - $ -
SCI~\lt-.t'Teclu\lcal S.~~lahst m F o $ 112.25 S - OS 11610 $ - o $ 120.50 $ - o S 12463 $ - o $ 128.93 $ - $ -
Oth~rcaI<!:";Qne hst~J In S<:Gtlon B of f o s - 0 0 0 0 0 0 0 0 0 I 
Other ~ o s - 0 0 0 0 0 0 I 
Other , o $ - 0 0 0 0 0 0 0 0 I • Other , o s - 0 0 0 0 0 ( ( 

Odler ( o $ - 0 0 0 0 0 0 0 0 I 
Olher .'" o s - 0 0 0 0 0 0 0 ( 

Odll.~r o S - 0 0 0 0 0 G 0 0 0 I 
Odler 1 o $ 0 0 0 0 0 0 0 ( 

Other , o S - 0 a 0 Q a 0 G Q 0 a Q a ( 

Other : o $ - 0 0 0 0 0 0 0 0 0 0 I 
Olher o $ - 0 0 0 0 0 0 0 0 0 I 

I I I I I 

• FBR = FUlly Burdened Labor Rate: as speCIfied In SectIon B of Contract 



estImated 
Item Cost 

Parts & matenals $ 1,200.00 
Input Item Here $ -
Input Item Here $ -
Input Item Here $ -
Input Item Here $ -
Input Item Here $ -
Il1J)Ut Item Here $ -
Input Item Here $ -
I~ut Item Here $ - • Input Item Here $ -
I~ut Item Here $ -
Input Item Here $ -
IllQUt Item Here $ -
Input Item Here $ -
Input Item Here $ -
Input Item Here $ -
Input Item Here $ -
Input Item Here $ -
TOTAL Matenals $ 1,200.00 

• 



Clay!on, ~drian D. (JSC-BH111) 

From: 
Sent: 
To: 

Bowers, Rick [bowers@cbse.uab.edu] 
Tuesday, November 03, 2009 2:56 PM 
Clayton, Adnan D. (JSC-BH111) 

Cc: 
Subject: 

connor@cbse.uab.edu; moradl@cbse.uab.edu; Campana, Sharon E. (JSC-EC211) 
FW: 00-16 SOW 

Attachments: CRAVE RFS 00-16 Revision 5, Sensor Harness- October 2009.pdf 

Importance: High 

Mr. Clayton, 

Attached IS the proposal With the estimated hours and cost for the work addressed In the 00-16 revIsion 5 SOW referenced below. Please respond If you have 
any questions or need additional information. 

Thanks, 

Rick Bowers 
Project Manager II 
UAB/CBSE 
Ph: 205-975-2677 

From: Clayton, Adrian D. (JSC-BHll1) [mailto:adrian.d.c;:layton@nasa.gov] 
Sent: Tuesday, November 03,20091:23 PM 
To: Moradi, Lee; Moradi, Lee 
Subject: FW: DO-16 SOW 

Good Afternoon 

I am resubmitting the revised delivery order description for DO# 16. Please be advised that the deadline to submit your proposal is Nov. 13, 2009. If you have 
any questions, comments, and/or concerns, contact me via the information below. 

Respectfully, 

Adrian D. Clayton 
Contracting OffIcer 

NASA-Johnson Space Center 

1 

m 
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Projects Procurement Office 
MOIl Code. BH2 

2101 NASA Parkway 

Houston, TX 77058 
{PJ 281-483-8498 
{F}281-483-2138/281-244-099.? 
Adrian.D.Ciavton@nasa.qov 

" f'P-t1enc.e. ill-nt{ fe.T5e.ve.rill-nc.e. JiA,w- ill-~iu.t e.ffut Pefrre. wFt-ic.Ft- ~i.ffi.'uttie.s ~is""'fe.p,.r ill-nt{ ilPstWe.S vill-nisfi.. A- titt!e.1c.nIIWf.e.I{,e. tJiA,t un i5 wmFt- inftnitdlf 
1t'W'Te. tJiA,n ffl-U,Ft- kn.ilWl~,e. t4t 1.514.lt.. " --JilFt-n d..uimlf A-~p,.ffl,S 

~OUCl' "1111" (()mmulllcritlOll mfly umtall1 mt(WmaU(lll thut l~ projJrlc:t<ll'y. prIvIleged <Ind exempt fTom ch,,do,,ur,, under applKable law. An) ne\\lng . 
(h~ll'lLutl()n or copyl11? (jf 01 l'('ilanr" on thl" me~"age by ulllnt<'ndi,d l'eUpIent~ I,. "tl'lctly prohlbned If you haH' recelved tlns message 111 error. p],,<lse 
notIfy us Illlmedldh:ly by J l,,.pondmg to tlu,. llll'';,,,l:!(' and Cleleting It from you,' computer Thank yo,!. 

This email was scanned with Mcafee's Anti-Virus appliance, but this 
is no guarantee that no virus exists. You are asked to make sure you 
have virus protection and that it is up to date. 
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NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM ---- --------------------~- ---

DelIVery Order 7 
FFP $ 

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

-~,@ ---- ----=--=---------
-----------

$ 8,908 
UA.E ~ p----r _- r 

ACTION 
DOVALU£ 

.1 TOTAL FEE % COST FEE I CUM TOTAL J 
DO 7 I 08/261051 $ 8,908 0 0% $ 8,908 $ - 1 $ 8,908 I 

I I TOTAL $ 8,908 _ 

DeliVery Order 16 
Cost Total $3:400:473~01 
FeeTotal ---- ---- $- --

Tota(Cost & Fee $3,400,473.01 

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

- ----------- ----------
---- ~ -------

~-

--- ---- - DATE • t DO VALUE ------
j 

~=-If_'__~_"'.:i,;.::..j,f..,_....:;.""_:::_,,_;_,,_=_;:;_,_ti_;... : ... ...,~ .... :.::.."". :::::"": I 

- ----
--

I;: I ~ 1:;;'::::';';;;;;; I - ----
-

-- - ---- ---- ---------------- ----
DeliVery Order 38 

Cost Total $3,844,023:60 
-- ---- ------- - ----------

Fee total - - $-- - ---
Total Cost & Fee $3,844,023.60 - ----- -------- ---- ---- --------------------

- -- - I DATE' I DO VALUE I 
-- - - I I ACTION I I j 

TOTAL FEE % COST j , ~~ I v' 

DO 38 06/26/08 $1,555,851 0 0% $ 1,555,851 I ~ - : ::; 
DO 38 R1 12115108 $ 661,998 00% $ 661,998 I ~ - :::; 
DO 38 R2 08/07109 $1,469,174 0.0% $ 1,469,174 j • • • 

DO 38 R3 $ 78,500 ~ ~ 
DO 38 R4 $ 78,500 ,;::,~ 

$ 3,844,023 60 

-----

- --- --TOTAL CONi'RACT VALUE $7)53,4M61-$-----$7,253,40461 '$ 21,454.00 $7,231,"950:61 
-- -----CLiRRENT-foTALFUNOTNG --- $4,641,73201 --

REMAINDER $ 2,611,672.60 

• 

• 



• " 
MEMO TO FILE 

SUBJECT: COST ANALYSIS ON CRAVE 00-16, Revision 5 

A detailed review of the revision proposal in the area of cost to support manufacturing, 
testing, development of crew procedures, and submit safety and ISS verifications for the 
sensor harness was done for this revision. The proposal requires 360 hours of project 
management, technical specialist, technicians, and clerical support. The labor hours and 
skill mix are all appropriate for the tasks called out in this DO revision. The labor rates 
proposed by the University of Alabama for DO 16 were compared to the negotiated rates 
in the base contract. The proposed rates did not exceed the negotiated rates. 

The contractor also proposed a material cost of $1 ,200 for wire and sensors. Per the 
technical expertise it is deemed appropriate, fair, and reasonable for the quantity and cost 
for this effort. 

Since Universities are not permitted to charge a fee, the contractor followed regulations 
by not proposing a fee. The overall skill mix proposed by the contractor was evaluated 
by the technical evaluator and found to be acceptable. 

-a/{J 
Adrian D. Clayton 
Contract Specialist 

;/- it' j(Y27iJ 
Date 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LYNDON B. JOHNSON SPACE CENTER 

HOUSTON, TX 77058 

COST REIMBURSABLE INDEFINITE-DELIVERY 
INDEFINITE-QUANTITY (IDIQ) TASK ORDER 

University of Alabama at Birmingham 
Contract NNJ05HB42B 

Delivery Order Number Revision Number Purchase Request Number 

16 4 Funded at Contract Level 

SOWWBS Fiscal Year Technical Monitor/Division/Extension 

FY09 COTR: Ralph MaraklEC ext:3-9144 

Task Order Title 

REFRIGERATOR - FREEZER SERVICES 

DescriRtionlPurRose 

The purpose of this delivery order revision is to execute the tasks required for this revision as 
identified in the attached revised delivery order description. The recapitulation of the delivery order 
value is shown below per this revision. 

Delivery Order 16 Value Recapitulation: 
This Action DO 16, 

Prior Rev 4 Cum Value 
Cost IJ{ btl I:ff 
Fee ~ 

Total $ 3,337,630.11 $ 29,942.20 $ 3,367,572.31 

THE CONTRACTOR IS NOT AUTHORIZED TO EXCEED THE TASK ORDER VALUE 
SPECIFIED HEREIN. THIS IS A COST PLUS FIXED FEE TASK ORDER. 

NASA Approval 
Contracting Officer Signature Date 

Ronald Johnson Ken. n 0 .. 1 ItLA~ 1/JO/D 9 
!/ 
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CREW, ROBOM AND VEHICLE EQUIPMENT (C.J. \\) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

PROPOSAL INSTRUCTIONS: _ DRAFT --COMMENTS DUE BY: June 10, 200_9 _ 
..x. FINAL --PROPOSAL DUE BY: June 12, 200L 

DO TITLE: Refrigerator-Freezer Services 

DO Type: X CPFF FFP 

DO Contact Information in Addition to the CRAVE Contract Specialist or CO: 

TMR: Marie Kowal/EC2 

DO Manager: Sharon Campana/EC2 

DO Mgr. Alternate: Marie Kowal/EC2 

Concurrences: 

Phone: (281) 483-8875 

Phone: (281) 483-3662 

Phone: (281) 483-8875 

Sharon Campana/EC2 
DO Manager 

Marie Kowal/EC2 
DO Mgr. Management 

Ralph Marak 
COTR 

Sharon Campana/EC2 
Division TMR 

Steve Miller 
S&MA 

Task Contains Flight Hardware, Flight Software or GSE? 

Name 

Program Supported: _Shuttle X ISS _EVA _Advanced ____ _ 

WBS: 1.0 EVA 2.0 FCE 3.0 EVR ECLSS X 5.0 ATCS 6.0 CHeCS 

For purposes of complymg with FAR 52.232-22, Limitation of Funds, the total amount allotted by the 
Government to contract is specified in clause B.6, Contract Funding. The funding listed in B.6 is the 
amount allottedfor all Delivery Orders on the contract combined. 

All terms and conditions of the contract apply to this Delivery Order. In the event of a conflict between 
the contract and this Delivery Order, the contract shall prevail. 

WBS reporting shall be done in accordance with applicable WBS reporting categories, as shown above 
and in the contract within Section C, Table 1. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

Narrative Task Description 

Background / Problem Description: 
Thennal carriers are required to provide transport and on-orbit preservation at refrigerated/frozen 
conditions of a variety of payloads. 

Task Description: Provide refrigerator-freezer RlF system services to Ee2 for transport 
and on-orbit controlled temperature preservation of payloads, for the nominal and off
nominal activities in Section 3.4 and with the additional top level requirements/allowables: 

1) Ownership: Contractor is assumed to own the RlF systems to perfonn the tasks in this 
DO. Contractor shall clearly detail NASA's responsibilities, particularly in the event the 
systems are damaged or destroyed. 

2) Minimum Number of Missions: It shall be the Contractor's responsibility to ensure 
availability of, and services for, RlF systems to support the following minimum number 
of missions during the period starting from DO A TP and ending 12/31109: 

a. Three (3) Sortie missions (consisting of powered launch on STS Middeck, 
operation on-orbit in STS Middeck, powered descent on STS Middeck. System is 
NOT transferred from STS Middeck during a sortie mission), AND 

i. One Flight unit shall be available as backup during launch preparations of 
the prime flight unit for every flight in the event of problems. 

b. One fonn-fit-function equivalent trainer/engineering unit (non-flight) shall be 
available at all times. 

i. Ten (10) training sessions, each for 112 day, will be at held at JSC during 
this period. The RlF system would need to be represented at Crew 
Training sessions at JSC. The Contractor should plan for each session 
lasting 4 hours, and covering hardware, software and operations unique to 
the Contractor's RlF system. 

3) Maximum Number of Missions: NASA will exercise Options in this DO to satisfy the 
maximum mission need. It shall be the Contractor's responsibility to ensure availability 
of, and services for, RlF systems to support the following maximum number of missions 
during the period starting from DO A TP and ending 12/31/09: 

a. Nine (9) Sortie missions with no more than three (3) in any single year, AND 
i. One Flight unit shall be available as backup during launch preparations of 

the prime flight unit for every flight in the event of problems. 
b. Three (3) ISS missions (consisting of powered launch on STS Middeck, transfer 

to, and continuous operation in, an on-orbit EXPRESS rack for 18 months, 
powered descent on STS Middeck) with as many as three (3) missions operating 
at the same time aboard ISS, AND 

c. One fonn-fit-function equivalent trainer/engineering unit (non-flight) shall be 
available at all times. 

i. Twenty (20) training sessions, each for 1/2 day, will be at held at JSC 
during this period. The RlF system would need to be represented at Crew 
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CREW, ROBO"~S AND VEHICLE EQUIPMENT (cRi. 'A) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

Training sessions at JSC. The Contractor should plan for each session 
lasting 4 hours, and covering hardware, software and operations unique to 
the Contractor's RlF system. 

4) Earliest Availability: Contractor shall provide one system for sortie launch on STS-118 
(13A.l) May 2007 and trainer/engineering unit as early as October 2006. 

5) Compatibility: Each Contractor provided RlF system shall: 
a. Be certified for launch, landing, and operation in STS middeck as a rear air

cooled hard mounted payload, and operation aboard ISS in an EXPRESS rack 
(rear air as well as water cooled capability in EXPRESS Rack). Certification is 
per existing Program processes and must include a Phase III Safety Data Package 
that has been approved by the Payload Safety Review Panel. 

b. Be compatible with applicable interfaces STS middeck hard mount, STS middeck 
or MPLM soft stow, and Spacehab for non-operating transportation. 

c. Occupy the volume of one (1) STS middeck locker, and provide a controlled 
temperature volume for payload transport/preservation of not less than 17.24 cm 
(6.787 in) high x 25.86 cm (10.18 in) wide x 41.91 em (16.50 in) deep, and with 
payload mass up to lOkg (221bs). 

d. Be actively powered, and not require more than 9.0 A at 28VDC maximum power 
during operation. 

e. Be able to maintain any temperature selectable within in a range of +48°C to -
15°C and with ability to remotely and locally (by on-orbit crew) change this 
during a mission. This range includes an incubation capability to +48°C which is 
desirable for certain anticipated missions. The Contractor shall specify to what 
extent this range can be met by the proposed system in the Proposal. 

f. Provide 12 desiccant packs assemblies for flight on HTV. Certify and verify 
Desiccant Pack Assembly, PIN 24400-20074-701 for launch on HTV. 
Certification includes completIOn of export forms, safety data package, TDS 
Form, and review and approval of ICD update. 

6) Integration: Contractor shall provide system engineering and technical support to 
integrate RlF systems with; 

a. RlF Payloads. This includes the development, design, fabrication, and 
certification of hardware/software that is unique to, or part of, the Contractor 
provided RIF system. NASA will provide softgoods sample containers, holders, 
straps, bags, and PPE. 

b. ISS and STS Programs. This includes any verification activities due to changes in 
applicable Program requirements. Also applies to desiccant packs. 

c. Overall NASA/EC2 integrated controlled temperature stowage effort. This 
includes the Contractor closely coordinating its provided RlF services with those 
of a separately NASA contracted local JSC support contractor who is responsible 
for; MELFI, GLACIER, Coldbag, ICEP AC, and GN2 Cryodewar flight systems. 
Contractor shall provide all items listed under "Single Locker 
Refrigerator/Incubator" in JSC 65119 Rev A. with the exception of: 

i. NASA provides the Payload Safety Engineer (PSE) who performs Series 
reflight and integrated safety assessments with inputs from the RlF System 
Contractor, specifically the Contractor must provided the RlF System 
Safety Data Package and revisions to it. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (C~) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

ii. NASA provides facility and hardware/software items in Section 3.1.3, 
3.3.1, and all tasks under 4.2. 

d. In performance of these tasks the Contractor can assume that: 
i. NASA will utilize the JSC TeleScienceCenter (TSC) for the systems 

NASA provides. 
11. Limited Contractor travel to JSC and STS launchllanding sites is required. 
iii. Quarterly face-to-face meeting with the NASA JSC is required. 
iv. Weekly coordination telecons will be held with NASA JSC. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (ctti Ul) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

Deliverables/Products: 

Contractor 

None antIcipated. Contractor to detail 
to propose 

any that would be provided in order to 
how to Starting As required 

Hardware provide the RIF systems and services satisfY September by task being 

detailed in the Task Description above 
Task 14,2006 fulfilled 

specified 
above 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Contractor 
to propose 

Contractor shall provide the RIF how to Starting As required 
systems and services detailed in the satisfY September by task being 
Task DescriptlOn above Task 14,2006 fulfilled 

specified 
Test above 

Contractor 
to propose 

Contractor shall provide the RlF how to Starting As required 
systems and services detailed in the satisfY September by task being 
Task Description above Task 14,2006 fulfilled 

specified 
Software above 
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CREW, ROBOIM~ AND VEHICLE EQUIPMENT (C.J vt:) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

Contractor 
to propose 

Contractor shall provide the RlF how to Starting As required 
systems and services detailed in the satisfY September by task being 
Task Description above Task 14,2006 fulfilled 

specified 
Other Products above 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (C~ m:) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D0l6R4 

SCHEDULE 

Start Date: Sept 14,2006 Finish Date: Dec 31, 2009 

Initial RIF System Training Session 

Provide RIF systems and services for three (3) 
sortie missions 

Provide 12 Desiccant Pack Assemblies 

September 29, 2006 

December 31, 2009 

NL T July 20. 2009 

Milestones, along with subjective measurements, are to be used for measuring performance. For 
schedule detail see Microsoft Project file located on the CRAVE web site for this DO listed under 
the Government Cost Estimate below. 

Government Estimate Located in RFO File in Microsoft Project File On CRAVE Web Site 
The me is titled: Nt A 

Total Government Estimate for this DO: $ NtA 
Option 1: $ N/A (See Attachmentl) 
Option 2: $ Nt A (See Attachment 2) 

TOTAL COST ESTIMATE FOR THIS DO: ~ 

FEE: ~ (If Applicable) 

OPTION 1: $ NtA (See Attachment 1) 

OPTION 2: $ NtA (See Attachment 2) 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (C.J.lA:) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

DATA REOUIREMENTS 

All DRs contained in the contract are applicable and required unless marked N/A below. 

y 

N/A 

with Revisi?I1S N/A 

" , 

6 IM;andatoJry II'relimlhaty Design Review Data with Revisions N/A 

7, ~ith Rc"visions N/A 

8 N/A 

'9 with RevisIons N/A 

with Revisions y 

N/A 

with Revisions N/A 

with Revisions N/A 

Software Development Plan with Revisions N/A 

Software Design Document N/A 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (C.J V1:) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

, 
with Revisions 

, 

Parts Lists ~nd Analysis Rel'ort 

, 

Dtawtng Change , 
,/ "' 

with Revisions 

Technology (IT) 
Program Plan and Reports 

Plan with ReviSIOns 

Report with Revisions 

Analysis 

Data Package 

IMiandatolry IEcxnclrt Control Audit Results 

with Revisions 
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N/A 

N/A 

N/A 

y 

N/A 

Attach~ent 
J-4; 

Due 30 mtys 
after DO 

award, 

N/A 

N/A 

N/A 

N/A 

y 

Attachment 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (C~~) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

y 

N/A 

N/A 

N/A 

'", y 
(If AppliCable) 

N/A 

y 

RecQrd Y 

with Revisiops Y 

with Revisions N/A 

with Revisions N/A 

with Revlsions N/A 

and Fringe Benefit N/A 

N/A 

& With Revision. .. N/A 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (C~ vt:) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

GOVERNMENT FURNISHED PROPERTY 

The CRAVE contracts do not anticipate the Government providing any property or test 
facilities unless requested by the contractor in their response to a request for bid. 

In some rare cases (such as sustaining engineering task) it is known ahead of time that 
government property will be provided to the contractor. In those cases the following list 
filled out to allow the proper control of government property: 

, 
A. List of Property the Contractor Shall Replace with modified or upgraded versions: 

.. 
Use of 

Date to be Furnished to the 
Item Quantity Acquisition Cost Property 

Contractor 
Location 

.... ,- - .. ...... w _ .. _." 
N/A 

. ,,- .. " ............. -- nO" __ .. n,. _ .. 

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 

B. List of Property the Contractor will return in the same configuration: 

- -
Use of 

Date to be Furnished to the 
Item Quantity Acquisition Cost Property 

Contractor Location 
.. --" 

N/A 
.. "'" n, .... .. - ..... ., .. .. 

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 
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CREW, ROBO~ AND VEHICLE EQUIPMENT (cRilli) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

GOVERNMENT FURNISHED PROPERTY 
(Continued) 

C. List of Property the Contractor Shall Replace if Damaged or lost during the course of 
the effort: 

" * ...... """ ... _ ..... -.- "_A .,n." "n" .. . .. .. .. . ". .. .. ".n" ".,,"" .. .. " - " .. nn" .. - -v" 

Use of 
Date to be Furnished to 

Item Quantity Acquisition Cost Property 
the Contractor 

Location 

N/A 

.. 

.' 

I 
_ ... -, .. ., .. '.m 

j 

[Insert a description of the item(s}, quantity, acquisition cost, and date the property will be 
furnished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 

B. List of Property the Government Will Replace if Damaged or lost during the course of 
the effort: 

Use of 
Property 
Location 

Date to be Furnished to 
the Contractor 

[Insert a description of the item(s}, quantity, acquisition cost, and date the property will be 
furnished to the Contractor] - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 
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CREW, ROBOt~~S AND VEHICLE EQUIPMENT (cRl~) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

ATTACHMENT 1 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

OPTION 1 TITLE: 
Improvements to consolidated Controlled Temperature Transport/Storage of Payloads 

Background / Problem Description: 
In conjunction with Contractor performing this RlF services task, NASA will consider proposed 
modifications to stated tasks, or new Options, that can improve, or reduce the cost of, integrated 
operations of several different controlled temperature transport and storage systems to 
simultaneously support multiple payload users. 

Task Description: NASA is currently interested in; reducing the cost of the sustaining 
engineering phase, minimizing staffing hours of ground consoles, reducing on-orbit crew 
time, improving on-orbit lifetime and availability, improving on-orbit maintenance 
capability, reducing power consumption, expanding maximum or minimum temperature 
range, improving hold time during power loss, payload logistics, and cross-system 
compatibility of payloads. 
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CREW, ROBOM AND VEHICLE EQUIPMENT (cRllJlb CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 

SCHEDULE 

Start Date: Sept 14, 2006 Finish Date: Dec 31, 2009 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CREW, ROBOfl& AND VEHICLE EQUIPMENT (C.J. VI) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (C.J~) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

ATTACHMENT 2 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

OPTION 2 TITLE: 
Additional Sortie Missions 

Background / Problem Description: 
In conjunction with Contractor performing this RlF services task, the Contractor is requested to 
provide a proposal for supporting sortie missions beyond the minimum of three (3) in the basic 
DO. 

Task Description: Provide refrigerator-freezer RlF system services to EC2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for supporting additional sortie missions beyond those specified in 
the Minimum Number of Missions in the DO Task Description, and up to the Maximum 
Number of Missions specified in the DO Task Description. 
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CREW, ROBOTM~ AND VEHICLE EQUIPMENT (C.J.lJI) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to 

Other Products Contractor to propose 

SCHEDULE 

Start Date: Scpt 14,2006 Finish Date: Dec 31, 2009 

Provide RIF systems and services for each 
additional sortie mission 

December 31, 2009 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CREW, ROBOfl& AND VEHICLE EQUIPMENT (C.J lJt:) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOM AND VEHICLE EQUIPMENT (CaIVk) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

ATTACHMENT 3 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

I 

OPTION 3 TITLE, 
. ISS Missions 

Background / Problem Description: 
In conjunction with Contractor perfonning this RlF services task, the Contractor is requested to 
provide a proposal for supporting ISS missions. 

Task Description: Provide refrigerator-freezer RtF system services to EC2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for supporting ISS missions up to the Maximum Number of Missions 
specified in the DO Task Description. 
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CREW, ROBOM AND VEHICLE EQUIPMENT (C~) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-DOI6R4 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 

SCHEDULE 

Start Date: Sept 14,2006 Finish Date: Dec 31,2009 

Provide RlF systems and services for each ISS 
mission December 31, 2009 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CREW, ROBO~ AND VEHICLE EQUIPMENT (cRiIJi) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOJI& AND VEHICLE EQUIPMENT (c.JiJl) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

ATTACHMENT 4 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
ofthe Basic delivery order requirement. 

OPTION 4 TITLE: 
ISS Mission Extension 

Background I Problem Description: 
In conjunction with Contractor performing this R1F services task, the Contractor is requested to 
provide a proposal for extending an ISS mission by 2 months. This would be in addition to the 
Government exercising OPTION 3 (ISS Missions) 

Task Description: Provide refrigerator-freezer RtF system services to Ee2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for extending ISS missions (OPTION 3) by two (2) months. 
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CREW, ROBO~ AND VEHICLE EQUIPMENT (cRllJ.lb CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

Deliverables/Products: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to propose 

Other Products Contractor to propose 

SCHEDULE 

Start Date: Sept 14,2006 Finish Date: Dec 31, 2009 

Provide RlF systems and services for each ISS 
mission 2 month extension December 31, 2009 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CREW, ROBJl.Ils AND VEHICLE EQUIPMENT (c.tW1:) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016R4 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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• 

BOE- CRA VE-EC2-D016R4 

The attached proposal includes our cost basis of estimation for the additional 
task items identified in the modification to Section 5 of the 00-16 Statement 
of Work, Revision 4. This cost estimation is based on Certifying and 
verifying the MERLIN Desiccant Pack Assembly (PN - 24400-20074-701) 
for launch on the JAXA HTV-l vehicle. This Certification and verification 
will be performed in compliance with SSP 50438 for launch aboard the HTV 
vehicle, and well as SSP 57000 for use of this hardware on board the ISS. 

The Following tasks identified in SSP 50438 and SSP 57000 are not 
included in this cost estimation since. These activities will be performed by 
EC2 personnel. 

• PTP Coordination 
• HVRlBench Review Support 
• HAMR Review 
• ISS Manifest Data Products 
• Stowage Drawings 
• Manifest Datasets 

The Options described in this Statement of Work Revision have been 
previously estimated during the original proposal. Costs for those Options 
are currently assumed to be the same as proposed. There are no cost 
changes to these Options as a result of these added Tasks. 



-
• .... THE UNIVERSITY OF 
...... ALABAMA AT BIRMINGHAM 

VOLUME IV 
COST/PRICE 

Refrigerator/Freezer Services 

Submitted via E-mail to: 
CRAVE@ems.jsc.nasa.gov 

Lyndon B. Johnson Space Center 
Houston, Texas 77058-3696 

No Later Than 11 :00 AM, July 15, 2009 

In Response to: 
CRAVE Contract Delivery Order No. CRAVE-EC2-D016 (Rev 4) 

Under Contract NNJ05HB42B 

Technical Point of Contact: 
Lee Moradl, CRAVE Program Manager 
Center for Biophysical Sciences & Engineering 
The University of Alabama at Birmingham 
CBSE 100 
1630 3rd Ave. South 
Birmingham, AL 36284-4400 
TEL: (205) 976-2718 
FAX: (206) 976-1709 

moradl@cbse.uab.edu 
http://www.cbse.uab.edu/englneerlng
dlylslon.shtml 

Administrative Point of Contact: 
Tim Parker 
Grants & Contracts OffIcer 
The University of Alabama at Birmingham 
AB1170 
1630 3rd Ave. South 
Birmingham, AL 35294-0111 
TEL: (205)9~793 
FAX: (206) 976-6977 

tmparker@uab.edu 

NOTICE 
This proposal includes data that shall not be disclosed outside the Government and 
shall not be duplicated, used, or disclosed- in whole or in part- for any purpose other 
than to evaluate this proposal. If, however, an order is awarded to UAB/CBSE as a 
result of, or in connection with, the submission of this data, the Government shall 
have the right to duplicate, use, or disclose these data to the extent provided in the 
resulting contract. This restriction does not limit the Government's right to use 
information contained in these data if it is obtained from another source without 
restriction. The data subject to this restriction are contained on all pages. 



Note: ODes may be separated by FY to 

45.00% 

OJ 



Labor Category- UABICBSE "0 ':'~0:-S 
Pro.,.,. ...... " 0 $ 130.42 $ - 0 $ 13582 $ - 0 $ 13998 $ - 0 $ 144.78 $ - 16 $ 14973 $ 239568 1 ~ 2,395.68 
Manager o $ 108.16 $ - 0$ 11260 $ - o $ 11605 $ - o $ 12001 $ - 70 $ 124.10 $ 868700 7C $ 8,687.00 

I Supervisor o $ - $ - o $ - $ - o $ - $ - $ - $ - o $ - $ - $ · 
I T echrucal ProfCSSlonal m o $ 8777 $ - o $ 101.51 $ - 0$ 104.70 $ - o $ 108.30 $ - 136 $ 112.02 $ 15,234.72 13E $ 15,234.n 

Techrucal ProfesSIonal II $ 6502 $ - o $ 6758 $ - 0$ 6964 $ - o $ 7199 $ . 0$ 74.42 $ - $ · 
T echnlcaJ ProfesSIOnal I o $ 5086 $ - o $ 5283 $ - o $ 5443 $ o $ 5824 $ - 0$ 5812 $ - o $ · 
.-\nalyst o $ - $ - o $ - $ - o $ - $ - o $ - $ - o $ - $ - $ · 
T echruclan ill 0$ - $ - o $ - $ - o $ - $ - o $ - $ - o $ - $ - $ -
TechniCian n o $ 5880 $ - o $ 5910 $ - o $ 6085 $ - o $ 62.87 $ - 8 $ 64.97 $ 51976 $ 519.76 
Tecluuclatl: I o $ 48.87 $ - 0$ 5082 $ - o $ 52.32 $ - 0$ 5404 $ - o $ 5583 $ - ~ $ -
IT Professtonal ill o $ 10R48 $ - o $ 113.85 $ - o $ 11738 $ - o $ 12142 $ - o $ 125.59 $ - S -
IT Profess.IOnal II o $ 9193 $ - 0$ 9562 $ - 0$ 9858 $ - o $ 10193 $ - o $ 10541 $ - $ · 
IT ProfessIOnal I o $ - $ - o $ - $ - o $ - $ - o $ - $ - 0$ - $ - C $ · 
S""""'" o $ 4904 $ - o $ 5100 $ o $ 5251 $ - 0$ 5424 $ - 4 $ 5803 $ 22412 4 $ 224.12 
elm o $ - $ - o $ - $ - o $ - $ - o $ - $ - o $ - $ - $ · 
Busmess Speclahst o $ 7193 $ - 0$ 7487 $ . o $ 7711 $ o $ 7971 $ - 24 $ 82.39 $ 1,9n36 2 $ 1,977.36 
DataIDocwnents Management o $ 44.78 $ - o $ 46.57 $ - o $ 4793 $ - 0$ 49.50 $ - 12 $ 5113 $ 61356 12 $ 613.56 
:ManagerI 0 0 $ - 0 0 0 0 0 C C $ · 
Sf DesIgner 0 $ - 0 0 0 0 $ -
Designer 0 0 0 $ - 0 0 0 0 $ -
Secretarv 1 0 0 $ - 0 0 0 0 $ · 
Secretar-. II 0 0 $ 0 0 0 0 C $ -
~ecnrtary III 0 0 $ - 0 0 0 0 $ · 
~ecretaI) IV 0 0 $ - 0 0 0 0 0 --' $ · 
Busmess Spwahst I 0 0 $ - " 0 0 0 0 o S · 
Clerl£ 0 0 $ - 0 0 0 $ -
ClerkH 0 C 0 0 0 0 0 0 0 
Clerk 1lI 0 0 0 0 0 0 0 0 0 
('Ierklv 0 0 0 0 0 0 

, D<."SlgnerIII o $ 81.34 $ - o $ 8466 $ - o $ 8722 $ - o $ 9017 $ - o $ 9321 $ - $ · 
I Designer II o $ 5225 $ - o $ 5435 $ - $ 5595 $ - o $ 5780 $ - o $ 5972 $ - $ -

Pr~CI"lOn .... tdchml<;t o $ 4600 $ - o $ 46.58 $ - o $ 4821 $ . o $ 4989 $ - o $ 5164 $ . $ · 
SCIen1I,>1'Te<:llmca! SpecJ4hst III o $ 15899 $ - o $ 162.41 $ - o $ 168.59 $ - 0$ 17441 $ - $ 18043 $ . o S · 

I ~clennsl Teen'll.:al SpecIalist TIl o $ 112.25 $ - o $ 11610 $ - o $ 120.50 $ - o $ 12463 $ - 0$ 12893 $ - $ · 
I 

Other categ.Jnes listed In SWlQrl B ot o $ - 0 0 0 0 0 0 0 
Othec o $ - 0 0 0 0 0 0 

om" o $ - 0 ( 0 0 0 0 C C 0 0 ~ 0 
Other o $ 0 0 0 0 0 0 0 
Other 0$ 0 0 0 0 0 0 0 0 

0Ih" o $ - 0 0 0 0 0 0 C 0 
Other o $ - 0 0 0 0 0 0 0 0 

0Ih" o $ - 0 0 0 0 0 0 0 0 
Odler o $ - 0 0 0 0 0 0 

0Ih" o $ - 0 0 0 0 0 0 0 0 
Other o $ - 0 0 0 0 0 0 

I I I I I I I I I I 

• FBR = Fully Burdened Labor Rate as speCIfied in Section B of Contract 



Estimated 
Item Cost 

Parts & matenals $ -
Inout Item Here $ -
Inout Item Here $ -
lnout Item Here $ -
Inout Item Here $ -
Inout Item Here $ -
Inout Item Here $ -
Inout Item Here $ -
Inout Item Here $ -
Input Item Here $ -
Inout Item Here $ -
Input Item Here $ -
Input Item Here $ -
Inout Item Here $ -
Input Item Here $ -
lnout Item Here $ -
Inout Item Here $ -
Inout Item Here $ -
TOTAL Matenals $ -

u 

" 



NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM 
-~ 

Delivery Order 7 
_.FFP $ 8,908 : , 

$ 8,908 -. 
DATE DO VALUE .:,:;"," 

'd ,~-':-; -:-:J;;"v _ 
ACTION ! 

- ;. 

TOTAL FEE % COST FEE CUM. TOTAL 
007 08/26/05 $ 8,908 0.0% $ 8,908 $ - $ ~,908 I 

ITOTAL 1 1$ 8,908 1 

I 

, 

Delivery Order 1:6 
Cost Total $ 3,367,572 31 : 
~ -~--

Fee Total $ -
fotaf Cost i-Fee $ 3,367,572.31 
-~--------

DATE DO VALUE 
-

ACTION 
TOTAL FEE % COST FEE CUM TOTAL 

0016 09/19/06 $1,793,479 00% $ 1,793,479 $ - $1,793,47911 
DO 16 R1 05/15/08 $1,045,766 0-0% $ 1,045,766 $ - $ 2,839,245.11 Exercised Opt 3e & 4 
DO 16 R2 08/07/07 $ 100,485 0.0% $ 100,485 $ - $2,939,73011 
DO 16 R3 12117/08 $ 397,900 00% $ 397,900 $ 3,337,63011 
DO 16 R4 07/21/09 $ 29,942 $ 29,942 $ 3,367,572.31 

TOTAL $ 3,367,572 31 $ -

fIeIivery Order: 38 
Cost Total $2,217,84940 I 

• Fee Total $ ------ -
$ 2,217,849.40 Total Cost & Fee 

DATE DO VALUE 
-

ACTION 
TOTAL FEE % COST FEE CUM. TOTAL 

0038 06/26/08 $1,555,851 0.0% $ 1,555,851 $ - $ 1,555,851.36 
DO 38 R1 12115/08 $ 661,998 00% $ 661,998 $ - $ 2,217,849.40 

TOTAL $ 2,217,849.40 $ -
I----

TOTAL CONTRACT VALUE. $ 5,594,329 71 . $ - . $ 5.594,329 71 
CURRENT TOTAL FUNDING $ 4,178,318.80 

REMAINDER. $ 1,416,01091 , 
._--



MOD # COST FEE Running Cost 
1 $ - $ - $ 200 $ 
2 $ 24,99800 $ - $ 25,000.00 $ 
3 $ 8,954.00 $ - $ 33,954.00 $ 
4 $ - $ - $ 33,95400 $ 
5 $ - $ - $ 33,95400 $ 
6 $ 275,00000 $ - $ 308,954.00 $ 
7 $ 200,00000 $ - $ 508,954.00 $ 
8 $ - $ - $ 508,954.00 $ 
9 $ 200,000.00 $ - $ 708,95400 $ 
10 $ 131,132.00 $ - $ 840,08600 $ 
11 $ 133,984 00 $ - $ 974,070.00 $ 
12 $ - $ - $ 974,07000 $ 
13 $ 100,000.00 $ - $ 1,074,07000 $ 
14 $ 64,33100 $ - $ 1,138,401.00 $ 
15 $ 107,416.00 $ - $ 1,245,817 00 $ 
16 $ 170,000.00 $ - $ 1,415,817 00 $ 
17 $ - $ - $ 1,415,817.00 $ 
18 $ 500,00000 $ - $ 1,915,817.00 $ 
19 $ - $ - $ 1,915,81700 $ 
20 $ 100,000.00 $ - $ 2,015,817 00 $ 
21 $ 200,00000 $ - $ 2,215,817 00 $ 

22 $ 432,50180 $ - $ 2,648,318.80 $ 
23 $ - $ - $ 2,648,318 80 $ 

24 $ 340,00000 $ - $ 2,988,318.80 $ 
25 $ - $ - $ 2,988,318.80 $ 
26 $ - $ - $ 2,988,318 80 $ 
27 $ 200,000.00 $ - $ 3,188,31880 $ 
28 $ 270,000.00 $ - $ 3,458,318.80 $ 
29 $ 100,00000 $ - $ 3,558,318.80 $ 
30 $ 620,000.00 $ - $ 4,178,318 80 $ 

TOTAL $ 4,178,318.80 $ 
FIRM FIXED PRICE $ 21,454 00 $ 4,156,864.80 

RECAPITULATION OF FUNDING 
ThiS Action 

Prior Fundlna (Mod 30) Cumulative Funding 

Firm Fixed Price $ 21,454.00 $ $ 21,454 00 
Cost $ 3,536,864 80 $ 620,00000 $ 4,156,86480 
Fee $ $ $ 
Total $ 3,558,318,80 $ 620,000.00 $ 4,178,318.80 

Running Fee CUM FUNDING 

- $ -
- $ 24,99800 
- $ 8,95400 
- $ -
- $ -
- $ 275,00000 
- $ 200,00000 
- $ -
- $ 200,000.00 
- $ 131,132.00 
- $ 133,984 00 
- $ -
- $ 100,000.00 
- $ 64,33100 
- $ 107,41600 
- $ 170,000.00 
- $ -
- $ 500,00000 
- $ -
- $ 100,00000 
- $ 200,000.00 

- $ 432,50180 
- $ -

- $ 340,000.00 
- $ -
- $ -
- $ 200,000.00 
- $ 270,000.00 
- $ 100,00000 
- $ 620,00000 

Running Total I 
$ 2.00 
$ 25,000.00 
$ 33,954.00 
$ 33,954.00 
$ 33,954.00 
$ 308,954.00 
$ 508,954.00 
$ 508,954.00 
$ 708,954.00 
$ 840,086.00 
$ 974,070.00 
$ 974,070.00 
$1,074,070.00 
$ 1,138,401.00 
$ 1,245,817.00 
$1,415,817.00 
$ 1,415,817.00 
$1,915,817.00 
$ 1,915,817.00 
$ 2,015,817.00 
$ 2,215,817.00 

$ 2,648,318.80 
$ 2,648,318.80 

$ 2,988,318.80 
$ 2,988,318.80 
$ 2,988,318.80 
$ 3,188,318.80 
$ 3,458,318.80 
$ 3,558,318.80 
$ 4, 178,318.80 

Notes 
Admin. Change K no. 
Includes other admln chgs 
Includes CVon DO 7 
Admin wage detenmnallon 
Admin: delete/replace drd 40 
funds slated. DO 16 
funds slated: DO 16 
Admin wage determlnallon 
funds slated DO 16 
funds slated DO 16 
funds slated DO 16 
Admin add NFS Secunty clause 
funds slated DO 16 
funds slated DO 16 
funds slated: DO 16 
funds slated. DO 16 
Admin: wage determlnallon 
funds slated. DO 16 
Admin NFS clauses, paying office 
funds slated: DO 38 
funds slated DO 16 
funds slated DO 16 (232,801.80) / 
DO 38 (200,000) 
Admin NFS clause change 
funds slated' DO 16 (150k) / D038 
(190k) 
Admin: wage determination 
Admin correct recapltulallon 
funds slated: DO 38 
funds slated DO 38 
D016 



Technical Analysis 
NNJOSHB39B - Hamilton Sundstrand 

Crew, Robotics and Vehicle Equipment (CRAVE) 

TO: Adrian ClaytonlBH & Ronald JohnsonlBH 

FROM: Sharon CampanaiEC 

SUBJECT: D016 Refrigerator/Freezer Services Revision 4 

Scope of Analysis: 
UAB-CBSE Response to Refrigerator/Freezer Services 16, Revision 4 Request for 
Quotation. The changes proposed in Revision 4 included certifying and delivering 
desiccant packs for a new vehicle (HTV), providing all the necessary Payload 
documentation to the program, including safety approval, export control, and 
verifications. 

Evaluation of Technical & Management (T &M) Approach: 

Evaluator's recommendation: 
[X] Acceptable 
[ ] Unacceptable 
[ ] Marginally acceptable 

Evaluator's comments: 

The cost proposed by UAB is fair and reasonable. The HTV mission requires 12 
new forms be filled out and submitted, updates to safety data package, delta certification, 
and verification to new requirements. 

Evaluation of Resources Approach: 

Labor (quantity and skill mix): 
A detailed review ofthe revision proposal was performed in the area of the cost to 
support the delta certification of the desiccant packs. The proposal requires 270 hours of 
project management, technical specialist, and clerical support. The labor hours and skill 
mix are all appropriate for the tasks called out in this DO revision. In addition, the cost 
of this proposal is comparable to proposals submitted by ESCG for DO 191. 

Overall the Labor skill mix. and cost are considered acceptable. 

Materials: 

N/ A - no materials called out in this proposal. 



Other Direct Costs ( travel, software, equipment, etc.): 
NI A - no additional costs are called out in this proposal 

Conclusion: 

The overall cost and technical content ofthis proposal is determined to be acceptable. 

Sharon CampanalEC2/TM 

Evaluator's Name and Title Date 

Signature 



I~" \i l. 
Nabonal Aeronaullcs and Space Admlmslrallon 

ORDER FOR SUPPLIES OR SERVICES Page 10f 1 Lyndon B. Johnson Space Center 
Houston, TX 77058 

1 Order No. 2 Date of Order NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO 
NNJ05HB42B, CRAVE D016R3 See Block 10 Below 

Certified for National Defense under DPAS (15 CFR 700) DO-C9 

3 Issuing Office 4 Ship To. 
NASA Johnson Space Center, 2101 Nasa Parkway Transportation Officer, Building 421 
Houston, TX 77058-3696 NASA Johnson Space Center 
Org.lBuyer: BH2/Mary Thomas Houston, TX 77058-3696 

Mark For Accountable Property 

Tel No.. 281-483-8828 Fax: 2!!1-;!44-Q!!95 Order No. NNJ05HB~~!l CBAVI; QQI8R~ 
E-mail: m ~, n" .. 
5. Contractor: 6. Deliver On or Before' 9Jj4/06 to lWl/09 
University of Alabama @ Birmingham Center 
Attn: Lee Moradi, CBSE 100 
1530 3rd Avenue South 

F.O B Point. DESTINATION 

Birmingham, Alabama 35294-4400 Discount Terms. Net 30 Days. 

7 BILLING ADDRESS. 

Phone' 205-975·2718 x Fax: 205-975-1709 
NASA Johnson Space Center 
Attn: LF231/Accounts Payable Group 
Houston, TX 77058-3696 

TIN: 83-8005396 CAGE CODE' ODV74 Order No' NNJ05HB39B, CRAVE D016R3 

8. Type of Order: 

0 PURCHASE: Please furnish the following In 0 DELIVERY: Except for the Terms and Conditions of Purchase 
accordance with the conditions speCified on thiS order Order listed on the folioWIn!! page, this delivery order IS SUbJect to 
Reference. __ instructions contained on thiS form and IS Issued subject to he 

terms and conditions of contract number --
9. Wntten acceptance of this order by contractor [0 ] IS, [181 ] is not 10 Name: Ronald Johnson 

required. Sign below if required and return to contracting officer. 

Name. __ (Person authorized to sign) 

Signature: R.. ~ fJoJtJ/k lIoI'lA-.. Signature: Date -- Date lJ/uIo~ 
CONTRACl1NG OFFICER 

11. Schedule 
ITEM 

DESCRIPTION 
QUANTITY 

UNIT 
UNIT 

AMOUNT 
QUANTITY 

NO ORDERED PRICE ACCEPTED 

REFRIGERATOR·FREEZER SERVICES 

1 Revision 3 to DO 16 Is issued to increase the DO value by $397,900 from I:Jf 61 $2,939,730.11 to $3,337,630.11. This change IS a result of the reVised 
manifest. All other terms and conditions of the DO remain unchanged. 

RECAP OF DO VALUE 

Prior ThiS Acllon CUM Value 

Cost bL{ 6'( b'f Fee 

TOTAL $2,939,730 11 $397,900 $3,337,630 11 

12. For JSC Internal Use Only' 13 Total 
Requisition No. N/A 0 COMP 0 PART. PPC. --
RlssueTo: EC/Raleb Marak, x39144 FOR EC2IShargn Cameana, x45508 

$ $3,337,630.11 NTE 

14 Quantities In 'Quantity Accepted" Column Have Been 

0 INSPECTED o ACCEPTED 0 RECEiVED 

TO CONFORM TO THE CONTRACT 
ACCEPTANCE WILL BE AT JSC UNLESS BY: 
OTHERWISE NOTED. 

AuthorIZed U S. Government RepresentatIve Date 
JSC Form 1429 (Rev November 10, 2004) (MS Word Augusll995) 



6~'fth 
~~ 

~~ 
~~if 
~, 

be separated bv FY to accommodate 

the burden rates established for future 

item 1- Travel F&A 
item 2- Subs F&A 
item 2- Other F&A 

FEE * 

Subcontracts 
ICVrJrv 

J)f 
Other 
Other 

be( 

.17 
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,'\£abor_,' ", 
" 

FY1 FY2 FY2 FYS FYS FY4 FY4 FrS FYS TOTAL 
FY1_ NegotIated Estimatad NegoMta4 - NegoI1ated -- NegoMta4 TotaIFV 'Estimated ~ Estimated TOTAL FOR 

Labor Category- UAB/CBSE -.. FBIr nmtFY1 .- FBR' TotalFY2 Hour8 FBR" TatalFY3 ,- FBII" 4 Hours FBII" Total FY!i H ....... RFS 
Prognun Manager - - -- -- - - - -- -- . 
Manager 
Su""",,", 
Techmcal Professional In 

TechnICal Profe&lonallI 

Techrucal Prof~"'lona11 

Analyst 

T_m 
TecbrucJan II 
Tccbrucl3n I 

IT ProfcsstonaI UI 

~. IT Profe&.'IOnaJ U 

~ IT ProfCSSlOnal I 

S=cwy 
CIcrk 

Busmess Spcc13hst 
, 

DatalDocuments Management b~ I Manager I 
Sr Designer 

""""'" SeueWyI 
SecreWyll 
SecreWyIU 
SCI.:rclary IV 

B~Spcclilfu,II 

I CIcrk I 
Ck:d..11 

Cbkm 
CkrkIV , 
DeSJgllCr III -
Designee II 
PreclSlOn MadlllUSI. 

SclCflllslJTa.hDll,.al SpccWlsi. III 

~\lTC:\.bnr.d Spec13hsl m 

~! Other c..atcgoncs hslCd m Secoon B 0' 

~~.fi:J "'he< 

"""" """" """" Olhcr 

"""" 

1 
O,he< 

Olhcr 
Othe, 

"'he< -- --- ---

• FBR = Fully Burdened Labor Rate as specified In Secbon B of Contract 
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-~~ Ii': if;. 
\:..{;)J 

Item 
Procurement and parts 
costs associated with 
HIW uPQrades In 
excess of proposed 
estimates 
Input Item Here 
Input Item Here 
Input Item Here 
Input Item Here 
Input Item Here 
Input Item Here 
In~ut Item Here 
I~ut Item Here 
Input Item Here 
Input Item Here 
Input Item Here 
Input Item Here 
In~ut Item Here 
TOTAL Materials 

Estimated 
Cost 

~ 

: 
: 
: 
: 
: 
~ 

~ ............. --



r.:-::-~--::-__ -:-::--:-:-77':-:-_---".~:a~ _____ -------..... (( 
National Aeronautics and Space Administration "'. 
Lyndon B. Johnson Space Center ORDER FOR SUPPLIES OR SERVICES Page! of 1 
Houston, TX 77058 

1. Order No. 
NNJ05HB42B, CRAVE D016R2 

2 Date of Order 
See Block 10 Below 

NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO. 

Certified for National Defense under DPAS (15 CFR 700) DO-C9 
3 Issuing Office. 

NASA Johnson Space Center, 2101 Nasa Parkway 
Houston, TX 77058-3696 
Org IBuyer BH2!Marv Thomas 

Tel No: 281-483-8828 Fax 281-'183-4173 
E-mail: mary f thDmaslilnasa DOV 
5. Contractor: 
University of Alabama @ Birmingham Center 
Attn: Lee Moradi 
1530 3i1l Avenue South 
Birmingham, Alabama 35294-4400 

Phone 205-975-2718 x 

TIN. 63-6005396 

8 Type of Order: 

Fax: 205-975-1709 

CAGE CODE' ODV74 

4 Ship To' 
Transportation Officer, BUilding 421 
NASA Johnson Space Center 
Houston, TX 77058-3696 
Mark For: Accountable Property 

Order No NNJ05HB42B CRAVE D016R2 

6 Deliver On or Before: 911410610 12131/09 

FOB Poinl' DESTINATION 

Discount Terms: Net 30 Days 

7 BILLING ADDRESS. 
NASA Johnson Space Center 
Attn' LF231/Accounts Payable Group 
Houston, TX 77058-3696 
Order No.: NNJ05HB39B, CRAVE D016R2 

o PURCHASE. Please furnish the folloWing in 
accordance with the conditions specified on this order. 
Reference' __ 

o DELIVERY: Except for the Terms and Conditions of Purchase 
Order listed on the following page, this delivery order is subject to 
instructions contained on thts form and IS issued subject to the 
terms and conditions of contract number __ 

10. Name: Ronald Johnson 9 Wntten acceptance ofthls order by contractor [0 ] is, [18I]ls not 
required. Sign below If required and return to contracting officer 

Name: __ (Person authorized to sign) 

Signature. __________ Date. __ Signature: -¥ mt~ OJ~;;~Date: ~101 
CONTRACTINGI)FFICER 

11 Schedule 
ITEM 
NO 

DESCRIPTION 

REFRIGERATOR-FREEZER SERVICES 

Period of Performance 9/14106 to 12131109 

ReviSion 2 to DO 161s Issued to increase the DO value as a resu~ of 

Sortie flights 13A 1, 15A, and 1 J/A Sortie flight 1 J/A has been 

excelerated The DO value Is Increased by b-{ 

to $2,939,730.11 

12 For JSC Internal Use Only. 

ReqUisition No: N/A o COMP 

QUANTITY 
ORDERED 

o PART. 

UNIT 
UNIT 

PRICE 

PPC' __ 

RlssueTo EC/Joe Gensler. x30025 FOR' EClWarren Ruemmele, x33662 

14. Quantities in 'Quantity Accepted" Column Have Been o INSPECTED 0 ACCEPTED 0 RECEIVED 

TO CONFORM TO THE CONTRACT 
ACCEPTANCE WILL BE AT JSC UNLESS BY: 
OTHERWISE NOTED. 

AuthorIZed U S Government Representative 
JSC Form 1429 (Rev November 10, 2004) (MS Word August 1995) 

AMOUNT 

13 Tetal 

QUANTITY 
ACCEPTED 

$ 2,939,730.11 

Date 



DO 18 VALUe 

NNJ05HB42B - UNIVERSITY OF ALABAMA 
CostTotal bJ 
Fee Total $ -, 

~---
Total Costa Fee 2,939,730.11 

DATE DO 
ACTION 
TOTAL FEE % COST FEE CUM. TOTAL 

0016 09/16106 
j:j.( b~ btf bL{ DO 1611 06/04/07 ~~ DO 1612 08/06107 

~ ---- -

TOTAL $ 2,939,730 $ -
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·,r.N::"'a::"tlo-n-=al":'Ae-ro-n-aut-':l:-cs-a-nd::"'S=-pace--=Ad-:m"":l:":nl-=.tra-1::-100--..... · '1Ji ... 'I----------------l·Hl._. liJ--------r--------. 

Lyndon B. Johnson Space Center ORDER FOR SUPPLIES OR SERVICES Page lof 3 
Houston, TX 77058 

1. Order No. 
NNJOSHB42B, CRAVE D016R1 

2. Date of Order 
See Block 10 Below 

NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO 

Certified for National Defense under DPAS (15 CFR 700) DO-C9 
3. Issuing Office' 

NASA Johnson Space Center, 2101 Nasa Parkway 
Houston, TX 77058-3696 
Org IBuyer BH2!Marv Thomas 

Tel No: 281-483-B828 Fax. 281-483-4173 
E-mail: m.uvfta.Mv 
5 Contractor: 
University of Alabama @ Birmingham Center 
Attn: Lee Moradt 
1530 3111 Avenue South 
Birmingham, Alabama 35294-4400 

Phone' 205-975-2718 x 

TIN' 63-6005396 

8. Type of Order: 

Fax. 2IJ5..975-1709 

CAGE CODE. ODV74 

4. Ship To: 
Transportation Officer, Building 421 
NASA Johnson Space Center 
Houston, TX 77058-3696 
Mark For: Accountable Property 

Order No .. NNJOSHB42B. CRAVE D016R1 

6. DelIVer On or Before. 9/14106 to 12131/09 

FOB POint. DESTINATION 

Discount Terms: Net 30 Days. 

7 BILLING ADDRESS: 
NASA Johnson Space Center 
Attn' LF231/Accounts Payable Group 
Houston, TX 77058-3696 
Order No. NNJ05HB39B, CRAVE D016R1 

o PURCHASE' Please furnish the follOWIng In 
accordance with the conditions specified on this order. 
Reference: __ 

o DELIVERY: Except for the Terms and Conditions of Purchase 
Order listed on the following page, this delivery order IS subject to 
Instructions contained on this form and is Issued subject to the 
terms and conditions of contract number: __ 

9 Written acceptance ofthls order by contractor [0 1 is, [1811 is not 
required Sign below if required and return to contracting officer. 

10. Name: Ronald Johnson 

Name. __ (Person authorized to sign) 

Signature. __________ Date' __ Signature: ·if D?t,lll£J/MJA Date t#../tJ! 
CONTRACTINGpFFICER 

11. Schedule 
ITEM 
NO 

2 

DESCRIPTION 

REFRIGERATOR·FREEZER SERVICES 

Period of Performance 9/14106 to 12131/09 

ReVision 1 to D016 Is Issued to exercise the following preprlced Options 
which will provide Galley refrlgeratorlfreezer services to the ISS program 
The ISS Mission Will begin on ULF2 (STS.126) currently scheduled for 
launch 1019108 or 10/23108 

Option 3e, One ISS FY09 First ISS Mission 

Option 4, Three ISS Mission Extensions (6 months worth of extensions to 
provide a total of 24 months of·on-orblt operation) 

(continued) 

12. For JSC Internal Use Only: 

Requisition No. N/A o COMP 

QUANTITY 
ORDERED 

o PART 

! 

UNIT 

I 

(j 
UNIT 

PRICE 

PPC __ 

Rissue To: EC/Joe Gensler, x30025 FOR. EClWarren Ruemmele. x33662 

14 Quantities in "Quantity Accepted" Column Have Been o INSPECTED 0 ACCEPTED 0 
TO CONFORM TO THE CONTRACT 
ACCEPTANCE WILL BE AT JSC UNLESS 
OTHERWISE NOTED. 

JSC Form 1429 (Rev November 10, 2004) (MS Word Augus. 1995) 

RECEIVED 

BY 

Authorized U S Government Representative 

AMOUNT 

13 Total 
I 

QUANTITY 
ACCEPTED 

$ 2,839,245 11 NTE 

Date 



(i-t' 
RDER FOR SUPPLIES OR SE .' 'ES , Order No.: NNJ06HB42B. D018R1 ~ 

PAGE 2 of3 . (CONTINUATION SHEET) 

SCHEDULE 

ITEM DESCRIPTION 
QUANTITY UNIT UN~~ AMOUNT QUANTITY 
ORDERED PRICE ACCEPTED 

RECAP OF DELIVERY ORDER VALUE: 

BASE bLf Option 3e 
Option 4 

CUM TOTAL: $2,839,245 11 

THIS IS A CPFF DELIVERY ORDER 

JSC Form 1429 (Rev November 10, 2004) (MSWord August 1995) 
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~, ;a I~~' 
! ~J;If ('I~d\ ·\l:lr')<1"~/u. sand Spece Adnwnllnltion 

I ORDER FOR SUPPUES OR SERVICES Page 10f 2 I_It' Ill' 8 h)p"'icr' ',,,...CentIr 
)l'A.-!Q'I, ~ I '1 11':!J 

r- I ')re)er No . ------r Dolle of Or rler 
-- - -

NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO 
l1"-';RAVE'EC2-[)OI~_ ___ _ __ 'lee Block 10 Below 

Certified for National Defense under DPAS (15 CFR 700) DO-CO -3. Issuing Office 4 ShIp fo 
NASA Johnson Space C.'lnler 210 t Nasa Parkway Transportation Officer, BUIlding 421 
Houston, rx 77058- 11,96 NASA Johnson Space Center 

OrgJP,uyer BJiZiMillY rhQJ11~~ H(1u~ton, TX 77058·.3696 
Mark Far Accountable Property 

Tel No,: 2Il:!'~~ _~o_;q FlX ;8.1 ;'14. )Jtg_~ Ortler No DO-CAAIJE EC2 D01§ 
E-mai: !1lIIY f thomas,jJ)"osa aov ._-------- -_. 
5. ContradDr 6 Dehver On Of Before ;lee Srate~Worl! 
The University 'Jf ,\I.lbama ,)t 8rrmmgham Center for 
BiophyaicalSclenGeS and En9'11eellll9 CBSE 100,15303'· FOB POInt ~stlna!lQ!l 
Avenue South, BirmIngham, ,\Iabama 35294-4400 

Discount Terms Net 30 Days 
----_ .. 

7 BILLING ADDRESS 

Phone: (205)975-27t8 ~ Fax (205)915- tlQ9 
NASA Johnson Space Cenler 
Altn" LF231fAccounts Payable Group 
Houston, rx 77058·3696 

TIN: 63-6006396 CAGE CODE rJOV74 Order No .. DO·CRAVE·EC2·D016 

8. Type at Order: 

0 PURCHASE: Please furnish the ~ In 181 OaiVERY: Except for the Terma and CondHionIS at Purchase 
accordance with the conditions s on this order. Order lislad on the ~ page. 11111 delivery order Is .u~ to Refen!nce: __ Instrudlons oontalned on 10fm and Is issuiId su~ to 

18l11li and oondlliona at c:ontrac:t number: ~NJ0!5I.:l_ 

9. Written acceptance of tillS ;;rderby Goniractof (0 J IS. (0 \-;-sIiOI--- -
10 Name. Robert 1<<:11 

required. Sign below jf jllqUlreU alKi return 10 wnllacllng officer 

Name: Jane FanI (PIIISOII authorized to sign) 

Signature: ilM. .• ")',v I..&,t'Oate: 11-16-08 Slgnalure: Dale --;- V-- CONTRACTING OFFICER 

11 Schedule 
'TEM .UNITITY UNIT ·JtJ.AtHrTY 
NO 

DES(~ftll)ll()N 
_ftIlERED lINIT 

P~ff~E 
"MOUNt 

ACt;Epr~D ----- --
D<)·CRAVE·I;C2-0016, Refnger.'tor-Freezer ServIces 

Jf 1 Bale: 
The contractor shall perform and detll/af 10 aU reQurrements for 00-
CRAVE-F.C?·OOI6, Re'ngeralor F"l6zer ServIces 

OptIon: 
NASA \~It\ '~"'dfi..\'Se l)pth1ns In ttW$ 00 ~o ~ahS~ the maximum ml,SIQn 
need. The goY","ment "'ay exerCise th .. proPrlce<i option des.rrbed on 
the next rag. by oOI,Rc"Unn to Ihe conlractor no lat.r than 15 day. 
beIonIlhe :omple!lon af the bas,c delivery order requnernent The 
government ,,'av also elect en exercise an :lphon more Ihan once 

I 
Period JfPeri(HrnanCI3 rJ/1·lll)6to 121JI (J9 I 

r'Jtal --- ------12. For JSC Internal uieoiiiy:---- --.-

1'3 Requisition No.: - --- 0 COMP 0 PART. PPC --- $ 
RlssueTo: ~'!!lI W. ~ens/er. X3002!5 F!I!:; !;ClWamJII Buenvne/e. ~3682 

14. Quantities In "QIJa'1Iity Ac:cepted" Column Have Been 
0 tNSPECTED 0 ACCEPTED 0 RECEIVED 

TO 'CONfORM TO TI 'e; CONfRAC-. 
ACCEPTANCE WILL BEAT JSC UNLESS BY: 
OtHERWISE NOTED. 

Authollzed U S Government Rapmsentatlve Oa 
JSC Form 1~29 (R"" N_10, 201U) (MS WOn! Aug111111105) 



OrderNo.:_ JR SUPPUES OR SERVICES 
(CONTINUATION SHEET) 

SCHEDULE 
,~t ( _,.~ ,.!~~ ,'N 

~----4-·----·---·----·-------------------------------------'1 
'''',OIIIJll 1 do "OCC j .... pdf JIB ~pqr~1'18 lo( '3nrhtl /light '..41pport 

Option I b ""1f~RUN (~dlh}y F 'od Warmer f.FY '18 raf9s) 
':I}fwn k '·AEnL.N (1'llloY r'"'I.d\'Varrnar rim! ISS f/1l'3!tlon ~ ... (Ff06 f~t(}9J 

OpliQII bJ, ena -ldtJHIOI' tl fY 10 STS e;mtie • 

OpU'", la. Ora ISS ~YQ7 FIfst ISS Mllsl"n • 

0pII0n 3b, One ISS FYaTlSS MIssIon (not first) • 

Option 3c, One ISS FY08 Firat ISS MIssIon • 

Option 3d, One ISS FY08ISS MIssIon (not first) • 

0pII0n 3&, One ISS FY09 Firat ISS Mission • 

Option :!t, One ISS FY091SS MIssIon (not firat) • 

0pII0n 3g. One ISS FY10 Firat ISS Ms8Ion' 

0pII0n 311, One ISS FY10 ISS MIssIon (not first) • 

0pII0n 4, One ISS MII\IIIon ExIIInsIon 

PERIOD OF PERFOAMANCE: 9/1<Ml61D 12131,09 

• = UnIt prtca ... rabIs In eIfect at end daI8 of SOftle)f las ~lI%lun 
Ac:IuaI ptlce shall use CRAVE rata scI1ecIuk!. 

ISS or Relighl opIIore _ the Base 0pIIDn 1& actf"o 

AdcIUonaI C08IB WOUld be Incurred on FY10 ftIghtll dua to fhe 8~SfC Optio" 
ending at 12131109 0 .•. quarterly ANI ... Management, ~tc ) 

PAGE2of2 
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,. ORDER FOR SUPPLIES OR SERVICES Page 10f 2 

OO-CRAVE-EC2-Il016 See Black 10 BekM 
NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO. 

4. 3. Issuing 
Tl'II1sJl(llrfation OftIcer, BuUding 421 NASA Johnson Space Centar, 2101 Nasa Partway 

Houston, TX 77058-3696 
Org.lBuyer: BH2!Mary ThornM 

Fax: 281244-Q995 

Johnson Space Cent&r 
Houston, TX 17058-3698 
Mark For: Accountable Property 

Order No.: OO:CRAYE=EC2-D016 

The Univel'1lity of Alabama 8t Birmingham Center for 
Blophysk:al Sciences and Engineering CSSE 100, 1530 3rd 
Avenue South, Blnningham, Alabama 35294-4400 

6. Deliver On or Before: See Statomet!t of Work 

F.O.B. Point Oest!natlon 

Discount Terms: Net 30 Days. 

7. BlLUNG ADDRESS: 

Phone: (205)975-2718 Ie Fax: (205)975-1709 
NASA Johnson Space Center 
Attn: LF231/Accounta Payable Group 
Houston, TX 17058-3698 

TIN: 63-8005398 CAGE CODE: ODV74 Order No.: DO-CRAVE-EC2-0018 

8. Type of Order: o PURCHASE: Please fumllh the following In 
accordance with the conditions specified on this order. 
Reference: __ 

181 DELIVERY: ElCcept for the Terms end Conditions of Purchase 
Order listed on the following page. this delivery order Is subject to 
Instructions contained on this fOnn end Is 18Iu8d sublect to the 
terms and conditions of contIact number: NNJ05HB42B 

9. 
reqUired. Sign below If required and Jelum to 

::lii ... e-f'iii,ioi' 
Name: (Person authorl.zed to 

DESCRPllON 

DO-CRAVE-EC2-D018, Raftigeratar-FIlIIIZBr Servlcee 

Bafie: 
The contractor sha. perform and deliver to an l'IIQuinlments for DO
CRAVE-EC2-D016. Reftig8lator-Freezar 5e1v1c1s. 

Option: 
NASA may exercise options In this DO to satisfy the mulmum minion 
need. The government may exercise the prapriced option dIIsc:ribed on 
the next page by noIlIIcaIlon to the contractor no later then 15 cIaya 
before the completion of the b8lle delivery order requirement. The 
1I0vemmant may also elect to exerol8e an option more than onoe. 

Period of Performanoe: 911410810 12131109 

10. Nama: Robert Kolb 

Signature: ~~".,..~~,.;~"'~"",.;;".===-- Date: 
CONl'RACTING OFFICER 

o COMPo 0 PART. PPC: 

o INSPECTED ACCEPTED 

TO CONFORM TO THE CONTRACT. 
ACCEPTANCE WILL BE AT JSC UNLESS 
OTHERWISE NOTED 

for; ECJWaqen Ruerome!e. X33662 

RECEIVED 

BY 

JSC Fann 1~29 (Rev No_l0. 2004) (MS Won! Augusl1995) 



" 

OrderNo,:_ SUPPLIES OR SERVICES 
(CONTINUATION SHEET) 

ITEM 

SCHEDULE 

Oplfon 1 a, ROCC SlParate Upgrade for IOrfflllIIght support 

Option lb, MERLIN Galley Food Wanner (FY Da rates) 
Oplfon Ie MERLIN Galley Food Warmer FinstlSS Mission· .. (FY08 rates) 

Option 28, One addllonal FYOT STS Sortle • 

Oplfon 2b. One addlllonal FYDa STS SorlIe • 

Option 20, One addlllanal FY09 STS SortIe • 

Option 2d. One additional FYl0 STS Sortie· 

Option 3a, One ISS FY07 Firat ISS MfsaIon· 

Option lb. One ISS FYOTISS Million (not flrat) • 

Option 30, One ISS FYOB Firat ISS Mlislon • 

OptIon 3d, One ISS FYDa ISS Mlulon (not IhI) • 

Option 3e, One ISS FY09 First ISS MIssIan • 

Option 3f, One ISS FY09 ISS Mission (not fil1ll) • 

Option 39, One ISS FY10 FIrst ISS Million· 

Option 3h, One ISS FY10 ISS Mlulon (notllrst) • 

PERIOD OF PERFORMANCE: 91141061012131109 

• .. Unit price uses rates In atrec:t at end date of SortIe or ISS MIssIon 
Actual price 'hili use CRAVE rate scItedu .... 

ISS or Raflight options assumelha B888 Option 18 active. 

AddItional coa1a would be incurrad on FYl0 flights due to lhe Basic: OptIon 
ending at 12131109 (i.e. quarterly rev'-. Management, ate.) 

.. .. Ass_ option for am ISS mlelon for MERUN has been exercised. 

JSC ..... "",,"\K,,_,U. """"I,. -r :, .... ) 

PAGE 2012 

AMOUNT J 



-' 

G >' 
"' National Aeronautics and Space Administration 

-I 
• 

Lyndon B Johnson Space Center ORDER FOR SUPPLIES OR SERVICES Page lof 2 
Houston, TX 77058 

1, Order No. 2 Date of Order NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO. 
DO-CRA VE-EC2-DOI6 See Block 10 Below 

Certified for National Defense under DPAS (15 CFR 700) DO-C9 
3 IssUIng Office: 4 Ship To' 

NASA Johnson Space Center, 2101 Nasa Parkway Transportation Officer, BUilding 421 
Houston, TX 77058-3696 NASA Johnson Space Center 
Org.lBuyer· BH2/Mary Thomas Houston, TX 77058-3696 

Mark For' Accountable Property 

Tel No 281-483-8828 Fax. 281244-0995 Order No,' DO-CRAVE-EC2-D016 
E-mail. maN f thomas@nasa oov 
5. Contractor' 6 Deliver On or Before: See Statement of Work 
The University of Alabama at Birmingham Center for 
BiophYSical Sciences and Engineering CBSE 100, 1530 3,d F O.B Point: Destination 
Avenue South, Birmingham, Alabama 35294-4400 

Discount Terms: Net 30 Days. 

7 BILLING ADDRESS: 

Phone' (205)975-2718 x Fax. (205)975-1709 
NASA Johnson Space Center 
Attn LF231/Accounts Payable Group 
Houston, TX 77058-3696 

TI N' 63-6005396 CAGE CODE' ODV74 Order No .. DO-CRAVE-EC2-D016 

8 Type of Order: 

0 PURCHASE. Please furnish the following in l25J DELIVERY: Except for the Terms and Conditions of Purchase 
accordance with the conditions speCified on thiS order Order listed on the following page, thiS delivery order IS subject to 
Reference. __ instructions contained on this form and IS issued subject to the 

terms and conditions of contract number: NNJ05HB42B 

9 Written acceptance of thiS order by contractor [~ ] IS, [0 ] is not 10. Name' Robert Kolb 
required Sign below if required and return to contracting officer. 

Name' Jane Fant (Person authorized to sign) 

Signature. i4~k bkJ"Date. 11-16-06 Signature' Date: --i {j~ CONTRACTING OFFICER 
11. Schedule 

ITEM DESCRIPTION QUANTITY UNIT QUANTITY 
NO ORDERED UNIT PRICE AMOUNT ACCEPTED 

DO-CRAVE-EC2-DOI6, Refrrgerator-Freezer Services 

1 BasIc' bf The contractor shall per/ann and de/tver to all requirements for DO-
CRA VE-EC2-D016, Refrigerator-Freezer Services 

Opbon: 
NASA will exercise options In thiS DO to satisfy the maximum miSSion 
need The government may exercise the preprrced opbon descrrbed on 
the next page by notification to the contractor no later than 15 days 
before the complebon of the basic delivery order requirement The 
government may also elect to exercise an option more than once 

Penod of Perfonnance 9/14/06 to 12/31/09 

12 For JSC Internal Use Only: 13. Total 
ReqUisition No: __ 0 COMPo 0 PART. PPC --
Rissue To: EC/Joe W. Gen§ler, x30025 For' EClWarren Ruemmele, x33662 

$ 

14. Quantities in 'Quantrty Accepted" Column Have Been 

0 INSPECTED o ACCEPTED 0 RECEIVED 

TO CONFORM TO THE CONTRACT 
ACCEPTANCE WILL BE AT JSC UNLESS BY 
OTHERWISE NOTED 

Authorrzed U S Government Representative Date 
JSC Form 1429 (Rev November 10, 2004) (MS Word August 1995) 



c ·tt l~ tv OrderNo,:_ ORDE . :JR SUPPLIES OR SERVICES 
PAGE 2 of 2 (CONTINUATION SHEET) 

SCHEDULE 
ITEM DESCRIPTION QUANTITY -1- UNJT UNIT I AMOUNT 1 QUANTITY OADEAFn -EAICF .bCCEPTED -_.' 

Option 1 a, ROCC Separate Upgrade for sortie flight support 

Option lb, MERLIN Galley Food Warmer (FY 08 rates) 
OptIOn 1c MERLIN Galley Food Warmer First ISS MIssion' •• (FY08 rates) 

Option 2a, One additional FY07 STS Sortie' 

OptIOn 2b, One additional FY08 STS Sortie' 

OptIOn 2c, One additional FY09 STS Sortie' 

Option 2d, One additional FY10 STS Sortie' kJt 
Option 3a, One ISS FY07 First ISS Mission' 

Option 3b, One ISS FY07 ISS Mission (not first) • 

Option 3c, One ISS FY08 First ISS Mission' 

Option 3d, One ISS FY08 ISS MIssion (not first) • 

Option 3e, One ISS FY09 First ISS MIssion' 

Option 3f, One ISS FY09 ISS Mission (not first) • 

Option 3g, One ISS FY10 First ISS Mission' 

Option 3h, One ISS FY10 ISS MIssion (not first) • 

Option 4, One ISS Mission Extension 

PERIOD OF PERFORMANCE, 9114/06 to 12131109 

. = Umt price uses rates In effect at end date of Sortie or ISS Mission . 
Actual price shall use CRAVE rate schedules. 

ISS or Refflght options assume the Base Option IS active. 

Additional costs would be Incurred on FYl0 flights due to the Basic Option 
ending at 12131/09 (I e. quarterly reviews, Management, etc.) 

•• = Assumes option for first ISS mlsion for MERLIN has been exercised 

JSC Form 1429 (Rev November 10. 2004) (MS Word August 1995) 



REQUEST FOR QUOTATIONS 
(THIS IS NOT AN ORDER) THIS RFQ 

1 REQUEST NO , 12 DATE ISSUED 

DO-CRA VE-EC2-016 1 

5a ISSUED BY 
Lyndon B. Johnson Space CenterINASAJBH2 

Houston, TX 77058 

PAGE 1 OF 1 PAGE(S) 
DIS E9 IS NOT A SMALL BUSINESS· SET·ASIDE 1 1 

r
3 REQUISITION/PURCHASE REQUEST 4 CERT FOR NAT DEF IRATING 

UNDER BDSA REG 2 => DO-C9 
ANDIOR OMS REG 1 

6 DELIVER BY (Date) 

See Attached DO 

5b, FOR INFORMATION CALL (NO COLLECT CALLS) , 7 DELIVERY 
~N""A~M:::E=======-==><=O""""-"=="------;:T:;:E:-;LE:::P::-H;::O~N:::E7NfcU~M:::B:::E=-R-----t Qg FOB DESTINATION 0 OTHER (See Schedule) 

"'~1i:8,~:IT~o~y,~~~,:;<:~,@~om~(~,~:"'S\":.':i;isc;;o.n:;::a:::s::,a."""g ~(0.:.V_---",:---,-__ L.;2:::;~:;.;R~:..-C_O_D..,.E_L.14.).N8iEiU3::"~7i-~E",8~::r8:;---,.., ____ -:-l"a"~~~~'~:~~N:I~~~:StINATIC)N:ing;~\,~: .. , ,~"~ 
.'~ ,<~\ .. < ,¥"' . /' c, \ " J ( • 

a NAME b COMPANY b STREET ADDRESS 

CRAVE CONTRACTORS 

e STREET ADDRESS e CITY 

d. CITY eSTATE I f. ZIP CODE d, STATE I e. ZIP CODE 

10 PLEASE FURNISH QUOTATIONS TO THE 
ISSUING OFFICE IN BLOCK 5A ON OR BEFORE 
CLOSE OF BUSINESS (Date) 

IMPORTANT! Thls'e a request for Information, and quotations furnished are not offers. If you are unable to quota, pleas. 80 
Indicate on this form and return It to the addres.ln Block SA. this request does not commit the Government to pay any costa 
Incurred In the preparation of the 8ubmlsslon of this quotation or to contract for auppllea or services Suppllea are of domestic 
origin unless otherwise Indicated by quoter. Any representations andlor certifications attached to thla Request for Quotatlona 
must be completed by the quoter. 

11. SCHEDULE (Include applicable Federal, state and local taxes) 
ITEM NO. SUPPLIES/SERVICES QUANTITY I UNIT li"UNI1:.,P_. . , , 

1-_-" I,a,,-l-+==:-;:--;::-==:,:,:,"===~=~~ (tb':-:;-:)~ ___________ t- Ie) Idl 1'}~"iM:<liil"\ ;, 
DO Title. Refrigerator-Freezer System Services _ '1, 

001 Basic Option f' 
Option 1& ROCC Separate Upgrade I 
OptIOn Ib MERLIN Galley Food Wanner mevelopment FY08 rates) !. 
Option Ie MERLIN Galley Oven Food Wanner First ISS MISSion 
Option 2& One addlllOnal FYQ7 STS Sortie 
Option 2b, One addillOnal FY08 STS Sortie 
Option 2e One additional FY09 STS Sortie 
Option 2d, One additional FYIO STS Sortie 
OptIOn 3& One ISS FY07 First ISS Mission 
Option 3b. One ISS FY07 ISS MiSSIOn (not first> 
Option 3e One ISS FY08 First ISS MISsion 
Option 3d, One ISS FY08 ISS MiSSIOn (not first> 
Option 3e One ISS FY09 First ISS Mission 
Option 3f One iSS FY09 ISS MiSSion (not first) 
Option 3g One ISS FYIO First iSS MiSSion 
Option 3h One ISS FYIO ISS MiSSIOn (not first> 
OptIOn 4 One ISS Mission Extension 

NOTE: Additional provisions and representations I1IT are D are not attached. 

NSN 7540-01-152·8084 18·120 STANDARD FORM 18 (REV'·'5) 
Previous edition not usable JSC MS Word (Aug 95) Prescribed By GSA 
AuthOrized (or local reproduction FAR (48 CFR) 53 215.1(8) 

i,' 
" 0, 

f ~ 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT DELIVERY ORDER #: CRA VE-EC2-D0l6 

PROPOSAL INSTRUCTIONS: _ DRAFf -COMME,l'I,iTS DUE BY: Augusf 15. 2006_ ,.X.FINAL -PROPOSAl. DUE BY; August 31, 2006_ 
00 TITLE: Refrigerator-Freezer Services 
DO Type: X CPFF FFP 

DO Contact Information in Additiqn to the CRAVE Contrast Specialist or CO: 
TMR: Chin LinlEP Phone: (18n 483-9126 
DO Manager: Warren RuemmeleJEC2 
DO Mgr. Alternate: Chin LlnlEC2 

Phone: (281l483-3662 

Phone: (Z811 483-9126 

Concurrences: 

t,J,/ __ ~_~_i'/' ~ 
Warren RuemmeleJEC2 Chin Lln/ECl DO Manager DO Mgt. Management 

tl-.'/J. f. 
Chin LlnIli:C2 
Division TMR 

iiLtkf! ~ 
SteveMUler 
S&MA 

Task Contains flight Hardware, Flight Software or GSE? 
Program Supported: 

Name 

WBS: _I.OEVA _Z.OFCE _3.0EVR _ECLSS X5.0ATCS _6.0CHeCS 
For purposes of complying with FAR 52.232-22, Limitation of Funds, the total amount allotted by the Government to contract is specified in clause B.6. Contract Funding. Thefimding listed in B.6 is the amount allotted for all Delivery Orders on the contract combined. 
All terms and conditions of the contract apply to this Delivery Order. In the event of a conflict between the contract and this Delivery Order, the contract shall prevail. 
WBS reporting shall be done in accordance with applicable WBS reporting categories. as shown above and in the contract within Section C. Table 1. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016 

Narrative Task Description 

Background 1 Problem Description: 
Thermal carriers are required to provide transport and on-orbit preservation at refrigerated/frozen 
conditions ofa variety of payloads. 

Task Description: Provide refrigerator-freezer RIF system services to Ee2 for transport 
and on-orbit controlled temperature preservation of payloads, for the nominal and off
nominal activities in Section 3.4 and with the additional top level requirements/allowables: 

1) Ownership: Contractor is assumed to own the RIP systems to perform the tasks in this 
DO. Contractor shall clearly detail NASA's responsibilities, particularly in the event the 
systems are damaged or destroyed. 

2) Minimum Number of Missions: It shall be the Contractor's responsibility to ensure 
availability of, and services for, RIP systems to support the following minimum number 
of missions during the period starting from DO ATP and ending 12/31/09: 

a. Three (3) Sortie missions (consisting of powered launch on STS Middeck, 
operation on-orbit in STS Middeck, powered descent on STS Middeck. System is 
NOT transferred from STS Middeck during a sortie mission), AND 

i. One Flight unit shall be available as backup during launch preparations of 
the prime flight unit for every flight in the event of problems. 

b. One form-tit-function equivalent trainer/engineering unit (non-flight) shall be 
available at all times. 

i. Ten (10) training sessions, each for 1/2 day, will be at held at JSC during 
this period. The RIP system would need to be represented at Crew 
Training sessions at JSC. The Contractor should plan for each session 
lasting 4 hours, and covering hardware, software and operations unique to 
the Contractor's RIP system. 

3) Maximum Number of Missions: NASA will exercise Options in this DO to satisfy the 
maximum mission need. It shall be the Contractor's responsibility to ensure availability 
of, and services for, RlF systems to support the following maximum number of missions 
during the period starting from DO ATP and ending 12/31/09: 

a. Nine (9) Sortie missions with no more than three (3) in any single year, AND 
i. One Flight unit shall be available as backup during launch preparations of 

the prime flight unit for every flight in the event of problems. 
b. Three (3) ISS missions (consisting of powered launch on STS Middeck, transfer 

to, and continuous operation in, an on-orbit EXPRESS rack for 18 months, 
powered descent on STS Middeck) with as many as three (3) missions operating 
at the same time aboard ISS, AND 

c. One form-tit-function equivalent trainer/engineering unit (non-flight) shall be 
available at all times. 

i. Twenty (20) training sessions, each for 1/2 day, will be at held at JSC 
during this period. The RlF system would need to be represented at Crew 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016 

GOVERNMENT FURNISHED PROPERTY 

The CRAVE contracts do not anticipate the Government providing any property or test 
facilities unless requested by the contractor in their response to a request for bid. 

In some rare cases (such as sustaining engineering task) it is known ahead of time that 
government property will be provided to the contractor. In those cases the following list 
filled out to allow the proper control of government property: 

A. List of Property the Contractor Shall Replace with modified or upgraded versions: 

Use of Date to be Furnished to the 
Item Quantity Acquisition Cost Property Contractor Location 
N/A 

(Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor J - List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 

B. List of Property the Contractor will return in the same configuration: 

Use of Date to be Furnished to the 
Item Quantity Acquisition Cost Property Contractor Location 
N/A I I L " ~ 

I I I 
I I I 

[Insert a description of the item(s}, quantity, acquisition cost, and date the property will be 
furnished to the Contractor J -List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016 

GOVERNMENT FURNISHED PROPERTY 
(Continued) 

C. List of Property the Contractor Shall Replace if Damaged or lost during the course of 
the effort: 

FI Qu .. d~ Use of 
.1 Date to be Furnished to Acquisition Cost Property I the Contractor Location 

I N/A I I I I 
I I I L I 
I I I I I 
[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor]- List of Property will be added as requirements areforther 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 

B. List of Property the Government Will Replace if Damaged or lost during the course of 
the effort: 

FI Qn .. ti~ A,q.Wtio. Co •• 

I N/A I I L 
I I I I 
I I I 

Use of 
Property 
Location 

Date to be Furnished to 
the Contractor 

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be 
furnished to the Contractor]- List of Property will be added as requirements are further 
identified and the determination to provide property is determined to be in the best interest of the 
Government. 
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· . 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016 

ATTACHMENT 1 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

OPTION 1 TITLE: 
Improvements to consolidated Controlled Temperature Transport/Storage of Payloads 

Background I Problem Description: 
In conjunction with Contractor performing this RIF services task, NASA will consider proposed 
modifications to stated tasks, or new Options, that can improve, or reduce the cost of, integrated 
operations of several different controlled temperature transport and storage systems to 
simultaneously support multiple payload users. 

Task Description: NASA is currently interested in; reducing the cost of the sustaining 
engineering phase, minimizing staffing hours of ground consoles, reducing on-orbit crew 
time, improving on-orbit lifetime and availability, improving on-orbit maintenance 
capability, reducing power consumption, expanding maximum or minimum temperature 
range, improving hold time during power loss, payload logistics, and cross-system 
compatibility of payloads. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016 

DeliverableslProducts: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to nrc,nn,'e 

Software Contractor to 

Other Products Contractor to nrconn,,,, 

SCHEDULE 

Start Date: Sept 14, 2006 Finish Date: Dec 31, 2009 

Contractor to propose Contractor to propose 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016 

ATTACHMENT 2 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

OPTION 2 TITLE: 
Additional Sortie Missions 

Background / Problem Description: 
In conjunction with Contractor performing this RtF services task, the Contractor is requested to 
provide a proposal for supporting sortie missions beyond the minimum of three (3) in the basic 
DO. 

Task Description: Provide refrigerator-freezer RlF system services to Ee2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for supporting additional sortie missions beyond those specified in 
the Minimum Number of Missions in the DO Task Description, and up to the Maximum 
Number of Missions specified in the DO Task Description. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016 

DeliverableslProducts: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to nrr,nn,op 

Other Products Contractor to 

SCHEDULE 

Start Date: Scpt 14, 2006 Finish Date: Dec 31, 2009 

Provide RtF systems and services for each 
additional sortie mission December 31, 2009 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-D016 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016 

ATTACHMENT 3 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
of the Basic delivery order requirement. 

I 
OPTION 3 TITLE, 

. ISS Missions 

Background / Problem Description: 
In conjunction with Contractor performing this RlF services task, the Contractor is requested to 
provide a proposal for supporting ISS missions. 

Task Description: Provide refrigerator-freezer RIF system services to EC2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for supporting ISS missions up to the Maximum Number of Missions 
specified in the DO Task Description. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EC2-DOI6 

DeliverableslProducts: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to 

Other Products Contractor to propose 

SCHEDULE 

Start Date: Scpt 14, 2006 Finish Date: Dec 31, 2009 

Provide RIF systems and services for each ISS 
mission 

December 31, 2009 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the eRA VE web site 
for this DO listed under the Government Cost Estimate below. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016 

ATTACHMENT 4 

The Government may exercise the option described below for the option value listed on the DO 
cover page by written notification to the contractor no later than 15 days before the completion 
ofthe Basic delivery order requirement. 

OPTION 4 TITLE: 
ISS Mission Extension 

Background / Problem Description: 
In conjunction with Contractor performing this RlF services task, the Contractor is requested to 
provide a proposal for extending an ISS mission by 2 months. This would be in addition to the 
Government exercising OPTION 3 (ISS Missions) 

Task Description: Provide refrigerator-freezer RlF system services to EC2 for transport 
and on-orbit controlled temperature preservation of payloads in accordance with the basic 
DO Task Description, for extending ISS missions (OPTION 3) by two (2) months. 

Page 23 of25 



CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-DOI6 

DeliverableslProducts: 

Hardware Contractor to propose 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

Test Contractor to propose 

Software Contractor to nr".n"",. 

Other Products Contractor to propose 

SCHEDULE 

Start Date: Sept 14, 2006 Finish Date: Dec 31, 2009 

Provide RIF systems and services for each ISS 
mission 2 month extension December 31, 2009 

Milestones, along with subjective measurements, are to be used for measuring 
performance. For schedule detail see Microsoft Project file located on the CRAVE web site 
for this DO listed under the Government Cost Estimate below. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EC2-D016 

CHANGES TO DRDs: NONE 

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE 
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES) 
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" '-( "~' 
, '" ~ National Aeronautics and Space Administration " iii' Lyndon 8 Johnson Space Center ORDER FOR SUPPLIES OR SERVICES Page lof 1 Houston, TX 77058 

(DO Attached) 1 Order No, 2 Date of Order NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO, DO-CRAVE-EB2-007 SEE BLOCK 10 
Certified for National Defense under DPAS (15 CFR 700) DO-C9 3 ISSUing Office 4 Ship To 

NASA Johnson Space Center, 2101 Nasa Parkway Transportation Officer, Building 421 
Houston, TX 77058-3696 NASA Johnson Space Center 
Org IBuyer BH2/Mike Ballard Houston, TX 77058-3696 

Mark For Accountable Property 
Tel No ~81-244-5350 Fax -- Order No DO-CRAVE-EB2-007 
E-mail michael d ballard«'Dnasa aov 
5 Contractor 
The University of Alabama at BlrmlnghamCenter for 

6 Deliver On or Before SEE BLOCK 11 
Biophysical SCiences and EnglneeringCBSE 100, 1530 3rd FOB POint Birmingham, Alabama Avenue SouthBirmlngham, Alabama 35294-4400 

Discount Terms Net 30 Days, 

7 BILLING ADDRESS' 
Phone' (205) 975-2718 x Fax (205) 975-1709 NASA Johnson Space Center 

Attn' LF231/Accounts Payable Group 
Houston, TX 77058-3696 

TIN 63-6005396 CAGE CODE ODV74 Order No DO-CRAVE-EB2-007 

8 Type of Order 

0 PURCHASE' Please furnish the foilowing in ~ DELIVERY Except for the Terms and Condillons of Purchase accordance With the condlttons specified on thiS order Order listed on the foilowlng page, thiS delivery order is subject to Reference' __ Instructions contained on this form and is issued subJect to the terms and condillons of contract number NNJ05HB42B 

9 Wntten acceptance of thiS order by contractor [~ jlS, [0 j tS not 10, Name, N L Dawn Alexander reqUired Sign below if required and return to contracting officer, 
Name: Richard Karchase. Ph.D. (Person authonzed to sign) 

()~'j C:1::!ak-~~Date ~~) ~ Signature ;4J!u..... Mb 'L ~j &~Date' f!.~ }~-vS- Signature, 
CONTRACTING OFFICER 

11 Schedule 
ITEM 

DESCRIPTION QUANTITY UNIT UNIT AMOUNT OUANTITY NO ORDERED PRICE ACCEPTED 
The Contractor shall perform and deliver to all reqUirements for 

by DO-CRAVE-EB2-007 I 
The Penod of Performance for thiS DO IS 8/29/2005 - 10/31/2005 (excluding any options) 

12 For JSC Internal Use Only 
13 Total ReqUiSition No -- 0 COMP 0 PART PPC --Rlssue To $ 8,908 --

14 Quantities In "Quantity Accepted" Column Have Been 
0 INSPECTED 0 ACCEPTED 0 RECEIVED 
TO CONFORM TO THE CONTRACT 
ACCEPTANCE WILL BE AT JSC UNLESS BY 
OTHERWISE NOTED 

AuthOrized U S Government Representative Date JSC Form 1429 ,Rev November 102004) (MS Word Augusl 1995) 



CREW, ROBOTICS AND VEIDCLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: eRA VE-EB2-07 

DO TITLE: Manufacturing of Acceptance Vibration Test (A VT) Fixtures for Advanced 
Resistive Exercise Device (ARED) 
DO Type: _ CPFF ~ FFP 

DO Contact Information in Addition to the CRAVE Contract Specialist or CO: 

TMR: Debbie Berdich 

DO Manager: Dave Young, EB2 

DO Mgr. Alternate: Tony Dao. EB2 

Phone: (280 483-0025 

Phone: (280 483-9047 

Phone: (280 483-8839 

Concurrences: 

Dave Young 
DO Manager 

Debbie Berdich 
Division TMR 

Scott Swan 
DO Mgr. Management 

Steve Miller 
S&MA 

Joe Gensler 
COTR 

Task Contains Flight Hardware, Flight Software or GSE? 

Program Supported: _Shuttle X ISS _EVA _Advanced ____ _ 

WBS: 1.0 EVA 2.0FCE 3.0EVR ECLSS 5.0 ATCS X 6.0 CHeCS 

For purposes of complying with FAR 52.232-22, Limitation of Funds, the total amount allotted by the 
Government to contract is specified in clause B.6, Contract Funding. Thefunding listed in B.6 is the 
amount allottedfor all Delivery Orders on the contract combined. 

All terms and condItions of the contract apply to thIS Delivery Order In the event of a confllct between 
the contract and this Delivery Order, the contract shall prevail. 

WBS reportmg shall be done in accordance with applicable WBS reporting categories, as shown above 
and m the contract within Section C, Table 1. 
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EB2-07 

Narrative Task Description 

Background I Problem Description: 

MANUFACTURING OF GSE HARDWARE (PLATFORM AVT FIXTURE) FOR 
ADVANCED RESISTIVE EXERCISE DEVICE (ARED) 

Task Description: 
Fabricate and assemble per drawing. Note: vendor to procure fasteners as specified on 
drawings. 
Drawings are available at the CRAVE Homepage. 
Deliver to JSC Receiving using DD250. 
Notes: 
Vendor shall provide weekly schedule and cost status. 
Vendor shall provide weekly status of Non-Conformance Records (NCR) and issues in the 
form of an E-mail to the DO Manager. 
NCR's shall be communicated to the ARED Project in sufficient details to allow for 
resolution without requiring ARED personnel to be at vendor facility. 
If required, Material Review Board (MRB) personnel for the disposition of NCR's shall be 
provided by the ARED Project. 
ARED Project will provide vendor with NCR resolution within 48 hours of being notified 
in order to minimize work stoppage. 
ADP shall consist of Certificate of Compliance for Materials, Dimensional Inspection 
Record, and closed NCR's. 
NCR's open at the time of ADP delivery will be transferred into the NASA Quality System 
by NASA or NASA-designated QA personnel. 
All technical correspondence shall be directed to Mr. Dave Young (281-483-9047 and 
david.w.young@nasa.gov) and Mr. Tony Dao (281-483-8839, anthony.x.dao@nasa.gov). 
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CREW, ROBO'[JCS AND VEmCLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EB2-07 

DeliverableslProducts: 

Hardware 

MockUp 

Prototype 

Certification 

Flight 

Training 

Other 

GSE 

Test 

Software 

Other Products 

S0G38117902-001 
S0G38117903-001 
SOG3 8117904-00 1 
S0G38117907-301 
S0G38117908-301 
S0G38117909-001 
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- ~ CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EB2-07 

SCHEDULE 

Start Date: August 29, 2005 Finish Date: October 31, 2005 

Milestones, along with subjective measurements, are to be used for measuring performance. 

Total Government Estimate for this DO: $8,954 
Option 1: $ N/A (See Attachment 1) 
Option 2: $ N/A (See Attachment2) 

TOTAL COST ESTIMATE FOR THIS DO: N/AS 

FEE: N/AI (If Applicable) 

OPTION 1: ~ (See Attachment 1) 

OPTION 2:" (See Attachment 2) 
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• ~ CREW, ROBOTICS AND VEmCLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #. CRA VE-EB2-07 

DATA REQUIREMENTS 

All DRDs contained in the contract are applicable and required unless marked N/A below. 

y 

3 with Revisions N 

4 wi!h Revisions N 

with Revisions N 

6 l~imdiatoJ:y, I}lrelimi.nruy Design Review Data with Revisions N 

·7 with Revisions Y 

wlRevisions 
wlDO proposal} 

8 & details. Y 
pO , 

with Revisions N 

with Revisions N 

11 N 

and with Revisions N 

Requirements with Revisions N 

Software Development Plan with Revisions N 

SofiwareDesign Document N 
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• , CREW, ROBOTICS AND VEmCLE EQUIPMENT (CRAVE) CONTRACT 
DELIVERY ORDER #: CRA VE-EB2-07 

IMlmdatolry IE~ngineelringDrawing Change 

Qualification Test Procedure 

Product User's Guide 

Code 

Technology (IT) 
Program Plan and Reports 

Plan 

Report 

IAcceptanl;e Data Package 

IMlmd:atoJry IE:xpo>rt Control Audit Results 

IQUlllity Plan 
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with Revisions N 

with Revisions 

with Revisions 

with Revisions 

with Revisions 

with Revisions 

with Revisions 

N 

N 

y 

N 

N 

N 

Attachment 
J-4 

Due 30 days 
after DO 

award 

N 

N 

N 

y 

N 

Attachment 
J-U 

N 



e , 
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT 

DELIVERY ORDER #: CRA VE-EB2-07 

N 

N 

N 

N 

with Revisions 
(If,Applic')J1e) 

N 

, 

N 

1~~'lil\lbilitY lind Maintainability Plan 

Approval 
N 

N 

y 

y 

with Revisions N 

with Revisions N 

with Revisions N 

and Acceptance with Revisions N Document 

and Fringe Benefit 
N 

N 

with Revisions N 
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- ~ CREW, ROBOTICS AND VEmCLE EQUIPMENT (CRA ~ CONTRACT 
DELIVERY ORDER #: CRA VE-EB2-07 
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Requesting Organization: EB72 
Release: Released 

Deliver to: 
NASA 
Lyndon B. Johnson Space Center 
2101 NASA Parkway 
Houston, TX 77058-3696 

Attachments: KI Yes D No 
(e.g., Statement of Work, Specifications, JOFOC) 

~.~tftli;:;;~.~~E:I;:;j}.k:'>:;~·;:r';:~:i.:'::'},·;·····;'. "., ". 
System Generated Number Date 
4200125270 08/0212005 
Procurement Contact/Telephone 

Created By: Leslie Alvarado 
281-483-3353 

Total Estimated Values: $8,954.00 
Total Committed Amount: $8,954.00 

-j7 wive!..5 

Reference: IDIQ/BOA/BPA No. ____ _ 

)!( V ~ . iiJ .. ALt,C-<-'<-· , Yr. , 

L fl "\.·tcc.c t ::#- 7 ;V Ii! ,) 0 S 1-1 r3 40)9 
• 

'h1vu~ Ovkr =IF ? 
Suggested Vendors (Name/Address/Point of Contact/E-mail address): 
CRAVE Contract 
CRAVE COTR: Joe Gensler 281-483-0025 
CO: Dawn Alexander 281-244-7689 
Contract Specialist: Mike Ballard 281-244-5350 
Item Item Cat Acct. DescriptIOn 

Assign 
Cat 

Delivery Qty Unit of Pnce per I Total per Line 
Date Measur Unit Item 

ALI GIL Acct BA Commit WBS Internal 
Amount Item Element Order 

-

1 Z P SDG38117902-001 
08/10/2005 2000 EA 88500 1,77000 

1,77000 61003100 72 3100 72-477-17-RD FC400000 

2 Z P SDG38117903-001 
08/10/2005 2000 EA 617.50 1,23500 

1,23500 61003100 72 3100 72-477-17-RD FC400000 

Matenal 
Group 

I 
I 

Cost Ctr Fund Fund Earmar Fundsl NetworklActlvlty 
Center Doc Item 

.- - --'---- --

Aircraft Components and Accessones 

72EB11 72-477 EXCX22005D 

Aircraft Components and Accessones 

72EB11 72-477 EXCX22005D 
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Purchase Requisition: 4200125270 Page: 2 

Item Item Cat Acct Description Matenal 
Assign Group 
Cat 

Delivery Qty Unit of Pnce per I Total per Lme 
Date Measur Unit Item 

ALI GIL Acct BA Commit WBS Internal Cost Ctr Fund Fund Earmar Fundsl NetworklActlvlty 
Amount Item Element Drder Center Doc Item 

3 Z P SDG38117904-001 Aircraft Components and Accessones 
08110/2005 2000 EA 62500 1,25000 

1,25000 61003100 72 3100 72-477-17-RD FC400000 72EBll 72-477 EXCX22005D • 4 Z P SDG38117907-301 Aircraft Components and Accessories 
08/10/2005 1000 EA 2,270.00 2,27000 

2,27000 61003100 72 3100 72-477-17-RD FC400000 72EBll 72-477 EXCX22005D 

5 Z P SDG38117908-301 Aircraft Components and AcceSSOries 
08/10/2005 1000 EA 1,51000 1,51000 

1,51000 61003100 72 3100 72-477-17-RD FC400000 72EBll 72-477 EXCX22005D 

6 Z P SDG38117909-001 Aircraft Components and AcceSSOries 
08/10/2005 1000 EA 10500 10500 

10500 61003100 72 3100 72-477-17·RD FC400000 72EB11 72-477 EXCX22005D 

7 D P Inspection, self venflclatlon records Research and Development 
08/10/2005 1000 JOB 81400 81400 

814.00 6100.2550 72 2550 72-477-17-RD FC400000 72EBll 72-477 EXCX22005D 

• 


