D D

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
LYNDON B. JOHNSON SPACE CENTER
HOUSTON, TX 77058

COST REIMBURSABLE INDEF!NITE-DELIVERY
COST PLUS FIXED FEE DELIVERY ORDER
University of Alabama at Birmingham Center
Contract NNJOSHB42B

Delivery Order Number Amendment Number Purchase Request Number
38 7 Funded at Contract Level
SOW WBS Fiscal Year Technical Monitor/Division/Extension
COTR: Ralph Marak/EC ext:3-9144
FY10 Sharon Campana/EC2 ext:4-5508
Delivery Order Title
GLACIER

Description/Purpose

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 b g i
Fee b4
TOTAL | 9 3,995,0406.4] ¥ - TS 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 Signature Date

Adrian D. Clayton éi J %’—# Z-\e- 2010

Page 1 of 1
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NNJO5SHB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM
Defivery Order 7
FFP $ b";’
$
DATE DO VALUE NOTES
ACTION
TOTAL  |FEE% COST FEE | cum TnTai
DO7 08/26/05] $ 2] b9 18 &4 5 - by
TOTAL 3 8,908
Delivery Order 16
Cost Total ]
Fee Total 3 H
Total Cost & Fee | $3,790,473.17
DATE DO VALUE
ACTION l 1
JOTAL _|FEE%]_ cost | FEE | cum ToTAL
DC 16 09/19/06
DG 16 R1 05/15/08
DO 16 R2 08/07/07
DO 16 K3 12708] Lot b4 b"}' b“' b"['
DO 16 R4 07/21/09
DO 16 R5 11/06/09
DO 16 R6 12/28/09
DO 16 R7 02/11/G9 i
TOTAL $3,79047317]% -
Delivery Order 38
Cost Total W
Fee Total
Total Cost & Fee | § 4,338,846 o4
DATE DO VALUE
ACTION
TOTAL }FEE % COST FEE | CuM TOTAL
DO 38 06/26/08]
DO 38 R1 12/15/08
DO 38 R2 08/07/09
DO 38 R3 08/19/09 DTN | b4 ! ot
DO 38 R4 0B/20/09
DO 38 R5 1117109
DO 38 RE 12/28/09:
DO 38F7 02112/1G
TOTAL $4,3388463419% -
TOTAL CONTRACT VALUT 1881382275113 - |$8,135,.22754
CURRENT TOTAL FUNDING- b"}'
REMAINDER |




D D

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 NNJO5HB42B
Delivery Order Number Amendment Number Purchase Request Number
38 6 Funded at Contract Level
SOW WBS Fiscal Year Technical Monitor/Division/Extension
COTR: Ralph Marak/EC 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 This Action Current Value
— (Revs) |
Cost b{ L H‘f
Fee
TOTAL | 3325,196.38] 3 15,650.00] 5 4,338,846.37

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

TR. CAePeNTIER. Co. ;@& 12- 2% -00

Page 1 of 1



INNJO5HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM . g : ;

’ i : | : :
IDeivery Order7 : ! ! 5 ] ! 5
[ FFP_ s o H ! ' ‘ ‘ —

: - ! ! 4 ; : ]
E— v A — A -

DATE ' DO VALUE AL et e NOFES e
[ — ACTION
TOTAl  |FEE % CNSsT FEE _| CUM TOTAL
DO7 08/26/05] § H o by T3 Ly 5 18 sy -
TOTAL l $ 8,908 | !
| :___ | .

Dehvery Order 16 N _ |
Cost Total , - a . z
FooTorat | ot — i —
Total Cost& Fee ' § 3,400,47301 ° ' ! ' ]
Bl —DATE DO VALUE - -

e — ACTION L

TOTAL | FEE % COST FEE | cum TOTAL e )
DO 16 09/19/06 —
DO 16 R1 05/15/08
DO 16 R2 soro7[: L4 b4 b4 b 54 S
DO 16 R3 12/17/08 —_—
DO 16 R4 07/21/09 i T
DO 16 R5 11/06/09 ]

TOTAL [ 334004730115 - -

Dehvery Order 38 : | ]
CostTotal 1A i E r ‘ — -
Fee Total _ .o | ; - !

Total Cost & Fee  _§ 4,338,846.34 - '
T T oatE _ DO VALUE -
ACTION I I I I o
TOTAI FEE % COST FEE CUM. TOTAL
DO 38 06/26/0, - ]
DO 38 R1 12115/0L - T
DO 38 R2 08/07/0¢ '
DO 38R3 OBASNS 4 of b4 b4 b b o o
DO 38 R4 08/20/09; |
DO 36R5 1TATI09 I
DO 38 R6 12/28/09 i
TOTAL | $4,338846.34 | - T o
—_ . PR _ _ ] - —_ " _— -

— . __[TOTALCONTRACTVALUE:" | 1$7748297.3518 - % 774822735 1 44 T 4 ]

. ..._____CURRENT TOTAL FUNDING: | : : | |
REMAINDER ; H ' — —




TOTAL ESTIMATED LABOR COST- UAB/CBSE
CRAVE DO-38, Rev 5- Task 2 Opkion 7
3 months FY10 ROCC Support
OTHER DIRECT COSTS (by FY)
Note: ODCs are separated by FY to accommodate Materials
the different burden rates established for these years. Equipment
Travel (FY07-FY10)
Supplies
Other
Subcontractor (FY09) b
Subcontractor (FY10)
TOTAL
ODC Burdens (example G&A)
Rate
Travel/Other F&A wo
* Subcontracts F&A . :
e )
TOTAL ODC Burden
TOTAL Non-labor
percent fotal proposed dollars
FEE * . Coe L

]]
!,l’

B

————— e T
Note: Fee shall nof exceed NTE Fee Rate
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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 NNJO5HB42B
Task Order Number Amendment Number Purchase Request Number
38 5 Funded at Contract Level
SOW W8S Fiscal Year Technical Monitor/Division/Extension
COTR: Ralph Marak/EC ext:3-9144
FYQ9 Sharon Campana/EC2 ext:4-5508
Task Order Title
GLACIER

Description/Purpose

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 ) o4 bt b .
Fee - |
TOTAL ] 5,531,555-%' 3 275,’I72.7Z|$ 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

ContractingﬁOfﬁcer Signature Date

Adrian Clayton Lol and

Page 1 of 1



INNJOSHB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM

1 -
Delivery Order 7 b T
I I T
3 Mo T
ACTION
TOTA'  IFEE % COST FEE | CuM, TOTAL
DO7 08/26/05] § b4 Js b e
TOTAL $ 8,908 . ]
Delivery Order 16 ! . o
Cost Total i
Footom ] 94—
Total Cost & Fee | § 3,400,473 01
DATE B DOVALUE -
ACTION
TOTAL _|FEE % COST | FEE | CUM.TOTAL
DO 16 09/19/0€ o ]
DO 16 R1 05/15/08
DO 16 R2 OO, |y i b | 64
DO 16 R3 12/17/08
DO 16 R4 07/21109
DO 16 RS 11/06/09 N —— .
TOTAL $3,400473.01( 8% -
Delivery Order 38 B
CostTotal - L
FeeTotal | S S N S
Total Cost & Fee | $4,323,196.34 | | ‘
. DATE — DO.VALUE
ACTION I
TOTAL | FEE % COST FEE | CuM.TOTAL
DO 38 06/26/08
DO 38 R1 12/15/08
DO 38 R2 08/07/09 b L{r b4 U'f
DO 38 R3 08/19/09 W at
DO 38 R4 08/20/09] ¢
DO 38 R5 11/17/09] §
TOTAL $432319634|% -
[ ITOTAL CONTRACT VALUE: L __|87.73257735($% - 1 §7.732577 35
B _|CURRENTTOTALFUNDING [ |~ " by
REMAINDER- | |

1

-




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 NNJO5HB42B
Task Order Number Amendment Number Purchase Request Number

38 3 Funded at Contract Level
SOW wWBS Fiscal Year Technical Monitor/Division/Extension

COTR: Ralph Marak/EC ext:3-9144
FYQ9 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.

This Action Current Value
{Rev 3) )

Summary Previous
Cost M '
Fee .
TOTAL 1087,

by byt

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

ngnature

Date

Konal 0 oy Al

Page 1 of 1
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Overhead Template (Composittion of Burden Pool)}

[Company Name  UAB/CBSE

'OFFEROR'S FISCAL YEAR BEGINS _OCTOBER 1

[X]Pnme

Overhead or Service Center Pool =__Non-faculty__

AND ENDOS _SEPTEMBER 30,

P

{ 1Subcontractor

* Specify Type of Overhead Burden* Labor, Onsite, Offsite, Engineering, Procurement, Service Center(s), etc.

Base of Appli

=_Labor,

£ C

o

Cost Elements wittun Fiscal Year
the Overhead Burden Pool Pror¥r3

Fiscal Year
Pnor¥r2

Fiscal Year
Pnor¥Yr1

Fiscal Year
FY10

Fiscal Year

FY11

Fiscal Year
FY12

Fiscal Year
FY13

.,

Fiscal Year
FYi4

Payroll Taxes

i

Fringes '
Retirement (Teacher's)
Heatth Insuramce

Paid Leave

Life Insurance and AD&D
Other- TIAACREF

Other (dentify)

Salary Continuation Insurance
Stafe Unemployment insurance
On the job inury

Educational Assistance
Termemal Vacaton Pay
Employee Traning

New Employee Orrentaton
Emplovee Assistance

Total Overhead Pool Expenses
|Apphication Base ($}

Contractor FY Rate (%!
[Contractor FY Ceiling Rate (%)

CONVERSTON OF BURDEN RATE TO
CONTRACT YEAR

Year 1

Proposed Contract Year Rate

Proposed Contract Year Ceiling Rate

Yewr3

Year4

Year§

" NOTE. Fringe rate s esbmated from data for 1

he next . atwo

Contract Year 1 rate ix




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 NNJO5HB42B
Task Order Number Amendment Number Purchase Request Number
38 4 Funded at Contract Level
SOWw wBS Fiscal Year Technical Monitor/Division/Extension
't COTR: Ralph Marak/EC ext:3-9144
FYQ9 Sharon Campana/EC2 ext:4-5508

Task Order Title

GLACIER

Description/Purpose

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 This Action | Current Value
(Rev 3)
Cost
Fee
TOTAL 76D, $ 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 Signatyre Date
Ronald Johnson K%@-Or ﬂ / c}/?/g q

Page 1 of 4




NNJ05HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM

1
Delvery Order 7
FFP $ H
$ B
"~ DAIE DO VALUE NOTES
ACTION r_"
TOTAL IFEE®|  COST FEE CUM. TOTAL
DO7 7 E R A | bs by b9
TOTAL S 8,908
Defivery Order 16
Cost Total $ 3,367,572 31
Fee Total $ -
Total Cost & Fee | § 3,367,072.31
" DAIE "DO VALUE
ACTION l
TOTAL IFEE% cosT FEE | CUM.TOTAL
DO 18 0511906
DO 16 Rt 05/15/08,
DO 16 R2 08/07/07 b‘{
DO 16 R3 1217108} «
DO 16 R4 07/21109] B ‘ L
TOTAL T | $3367,572 31 -
Delivery Order 38
Cost Total § 3,844,023.60
Fee Total $ -
Total Cost & Fee | § 3,844,023.60
"DATE “BOVALUE
ACTION
 TOTAL _|FEE% COST FEE | CUM TOTAL
DO 38 06/26/08"
DO 38 R1 12A508;
DO 38 R2 08/07I0; 494
DO 38 R3 0BH 908
DO 38 R4 06120109
TOTAL 538440235V 1 % -
TOTAL CONTRACT V:ILUE. $7.22050391 |§ - [$7.22050391
CURRENT TOTAL FUNDING:
REMAINDER. | - !‘d




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 NNJO5HB42B
Task Order Number Amendment Number Purchase Request Number
38 3 Funded at Contract Level
SOwW WBS Fiscal Year Technical Monitor/Division/Extension

FY09

COTR: Ralph Marak/EC ext:3-9144

Sharon Campana/EC2 ext:4-5508

Task Order Title

GLACIER

Description/Purpose

Summary Previous This Action Current Value
(Rev 3)
Cost b bt b -
Fee .
TOTAL _|» SO80,08. , _$ 3,765,523.50

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.

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

NASA Approval

Contractigg Officer

Signalure Date

| Konatn JoiNsoN

2

Page 1 of 4§
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NNJO5HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM

Delivery Order 7- ' _ ! 1 : .
FFP ' 71’4 5 J ‘ g :
DATE , DO VALUE =
ACTION "—I | I I
TOTAL |FEE % CcosT FEE CUM TOTAL
DO7 08/26/05| 5 & M - M
TOTAL | [$ 8,908 | -
Delivery Order 16 ‘ : * , ‘
Cost Total ) ’ ‘ ~
Fee Total , by : ‘
Total Cost & Fee  $ 3,367,572 31 ‘ ] ‘ =
DATE DO VALUE
ACTION
TOTAL |FEE% COST FEE CUM. TOTAL
DO 16 09/19/06} ]
DO 16 R1 05/15/08],
DO 16 R2 08/07/07. [9‘(' L bL( (9‘( b Lf 1
DO 16 R3 12/17/08} !
DO 16 R4 07/21/09} '
TOTAL ] 1$336757231[% - | ]
| ' !
Cost Total " $ 3,765,523.50 1 J , }
Fee Total $ N | : ‘
Total Cost & Fee  § 3,765,523.50 , ! i
DATE — DO VALUE
ACTION
TOTAL |FEE % COST FEE CUM. TOTAL
DO 38 06/26/08} -
DO 38 R1 121508) | b b¢ - o e
DO 38 R2 08/07/09] -
DO 38 R3 08/19/09]' '
TOTAL ] [$37655235018 - | |
, = ! | .
TOTAL CONTRACT VALUE: $7142,00381 $ - 1$7,142,00381
CURRENT TOTAL FUNDING: ‘, b‘f !
'REMAINDER.




MOD # COST |  FEE | Running Cost

Running Fee |CUM FUNDING |Runnin Total |

B AR 48 50 LA 2o ool

BRI~ ALN

f

~

~

AR PHANRPLH. PO LR R R R KR

TOTAL
FIRM FIXED PRICE $
RECAPITULATION OF FUNDING
This Action

Pror Funding {Mod 30)

Cumulative Funding

Firm Fixed Pnce
Cost
Fee

by

$ -

la\f_$ _

s bty
$
$

Total 3,558,318.80 $ 620,000.00 $ 4,178,318.80

Notes
Admun Change K no
mnciudes other admin chgs
includes CVon DO 7
Admin® wage determination
Admin deletefreplace drd 40
funds slated: DO 16
“ inds slated. DO 16
dmin wage determmation
nds slated: DO 16
nds slated DO 16
nds slated DO 16
dmin add NFS Secunty clause
nds siated DO 16
runds slated DO 16
funds slated DO 16
funds slated: DO 16
Admin: wage determination
funds slated DO 16
wdrmin NFS clauses, paying office
inds slated: DO 38
inds slated- DO 16
inds slated DO 16 (232,801.80)/
10 38 {200,000)
dmin. NFS clause change
inds slated- DO 16 (150k) / DO38
{190k)
Admin. wage determination
Adrin: correct recapitulation
funds slated DO 38
funds slated DO 38
DO 16



NNJO5HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM

b

{DeliveryOrder 7.~ , i ,
FFP $ H ) l 3
% | :
DATE DO VALUE ,
ACTION
TOTAL |FEE % COST FEE CUM TOTAL
DO7 08/26/05| § ¥ B - Y I3 M v o
TOTAL i 8,9U8 i
| T -
Delivery Ocder 16 | | |
Cost Total
Fee Total b |
Total Cost & Fee $3,3§Z£2.31 '
DATE _ DO VALUE
ACTION
TOTAL FEE % COST FEE CUM TOTAL
DO 16 09/19/06]." )
DO 16 R1 05/15/08
DO 16 R2 08/07/0T} btf
DO 16 R3 12/17/08 i
DO 16 R4 07/21/09 [
TOTAL | $3,367,572.31 | § -
Delivery Order 38 | ‘ .
Cost Total ‘ ' )
Fee Total ‘b‘_/ ; i ‘
Total Cost & Fee $3,687,023 40 _ _ ' ‘
DATE _ DO VALUE
ACTION
TOTAL FEE % COST FEE CUM TOTAL
DO 38 06/26/08 — )
DO 38 K1 12115/08 &g
DO 38R2 08/07/09
TOTAL i ]$3,687,02340] % | {
' ! i ! 1 !
- . ‘} ‘
TOTAL CONTRACT VALUE $7.063,503.71 $ - ' §$7.06350371" .
/CURRENT TOTAL FUNDING . ' ' é(?/ !
REMAINDER:




TOTAL ESTIMATED LABOR COST- UAB/CBSE $
CRAVE DOQ-38, Rev. 2- Option 8
Additional Unit | &V |
OTHER DIRECT COSTS (by FY)
Note: ODCs are separated by FY to accommodate Materials $
the different burden rates established for these years. |Equipment $
$
Travel (FY07-FY10) $
Supplies $
Other $
Subcontractor (FY09) | $
Subcontractor (FY10) | $ }d-f‘
TOTAL $
ODC Burdens (example G&A)
Rate
Travel/Other F&A ‘9‘, i1 8§
Subcontracts F&A AR E:
TOTAL ODC Burden | $
TOTAL Non-labor $
percent total proposed dollars
FEE *

$ 78,500.10

Note: Fee shall not exceed NTE Fee Rate



tem

Hardware Parts

input ltem Here

input ltem Here

Input ttem Here

7Y
L a4
)

Input ltem Here

Input tem Here

Input item Here

Input ltem Here

input item Here

Input item Here

Input kem Here

Input item Here

Input tem Here

Input ltem Here

Input tem Here

Input item Here

Input ltem Here

Input kem Here

TOTAL Matenals

T AU AT AT A A AL AL A AT AL
1




Labor Category-
UABICBSE

Program Manager

Manager

Supervisor

‘Technical Professional Il

Techmical Professional

Techmeal Professionat 1

Analyst

Techmcian

Techmcian I

Technscran |

T Professional T

IT Professional 11

IT Professional 1

Secretary

Clerk

Busmess Speciahst

Data/Decuments
ement ralist

Manager [

B e e

St Designer

Designer

Secretary 1

Secretary 11

Secretary I

Secretary I'v

Business Speciahst 1

Clerh I

Clerk It

Clerk It

Clesd IV

Designer III

Designer T

Precison Maclumst

Setentist Techmical

Sciennist Techmeal

Orher categones histed i

Other

Onher

Orher

Other

Other

Other

Crher

Onher

Other

Other

* FBR = Fully Burdened Labor Rate as specified :n Section B of Contract




Nationg) Meronastis snd Space Adminisiraton
Lyndon B Johnson Space Center
higton, TX 77058

ORDER FOR SUPPLIES OR SERVICES

Page 1of 2

2 Date of Order
See Biock 10 Below

Order No

NOTE: MARK ALL PACKAGES AND PAPERS WITH CRDER NO

NNJOSHBA4ZE, [O33 Rev 1
A

Certmod for National Defense under DPAS (16 CFR 700) DO-C9

3, lsswng Office;
NASA Johnson Space Center,
Houston, TX 77058-36568

Org /Buyer BH2Mary Thomag

2101 Nasa ParkwayA

Tel No  2081-483:6628 Fax 261-244-0995

E-mall. f

4 Ship To

Transportation Officer, Bulding 421
NASA Johnson Space Center
Mouston, TX 770663696

Mark For Acgcountable Property

Order No  NNJOSHBAZB, DO Rav. 1

5 Contractor.

University of Alabama @ Birmingham Center
Altn Lee Moradi

1530 3™ Avenue South

Birmingham, Alabarma 35204-4400

6§ Delwver On or Before 71108 10 12(3108
F O.B. Point Deghnationt

{nscount Terms  Net 30 Days

7

Phone 2059752718 X Fax 2059751709

TiN., 636005396 CAGE CODE 0DV74

BILLING ADDRESS

NASA Johnson Space Center

Attn  LF231iAccourts Payable Group
Houston, TX 77058-3606

Order No  NNJOSHB42B, (X338 Rev 1

& Type of Order.

PURCHASE Pleass furnigh the following in
accordance with the conditions specified on this order

DELIVERY Except for the Terms and Condiions of Purchase
Ordar hsted on the following page, this dalivery order 15 subgec’t to
instructions contamned on this form and i Issued subiect to the

vy

QTHERWISE NOTED

K e cerromrnsstin whr At aRe Srpmam o Sarra = b A st R o ot e attd 0 e cene

HC Form 1429 (Ray Hovamber 10, 2004) (MS Word Augue! 1906)

Reference
terms and conditions of coritract number
9 Written acceptance of this order by contractor 101 1s, (B3 s not 10 Name: Ronald Johnson
required Sign below if requited and return to contracting ofhicer )
Nama, _____ (Person authonzed to sign)
signature Date Signature Date [ [ 5‘/(%
11 Schetiule
TTEM or CRIANTITY UNIT LMANTITY
N DESCRIPTION ORCERETY UnNIT PRICE AMOUNT ACCERTRO
GLACIER
1 Revision 1 1o DO 38 is 1ssuad 10 exercise Option 2 for two Mghts
Ffight ULF3 b(f
1 i t i
Fiight 20A {
RECAP OF 0O VALUE
FRIOR THIS ACTIOM CUM VALUE
COST "‘F
Pee b
TOTAL 3195585136  §661,.998 04 $2,217.849 40
12 For JSC fnternal Use Oniy 13 Total
Requistion No  N/A {1 comP [ PART PPC .
NTE, $2,217 849 40
Rissue To EC/Ralph Marak, x38144 For EC2ISharon Campana, x45508
14 Ouantites n "Quantity Accepted” Column Have Beer
] iNSPECYED [} AccepTeD 7] RECEIVED
TO CONFORM TO THE CONTRACT
ACCEPTARNCE WILL BE AT JSC UNLESS BY:

_ Aulhorged U'S_Government Represantatve

Gate.




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 NNJOSHB42B
Task Qrder Number Amendment Number Purchase Request Number

38 2 Funded at Contract Level
SOW WBS 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 b
fo— by 4 Mo
TOTAL |3 ; [ » 1,469,174.00] § 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 D. Clayton r y / /‘,/7 Xr/ '7/)71,1057

Page 1 of 42



CREW, ROBO!I!S AND VEHICLE EQUIPMENT (CRIU?IE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-D0O38

PROPOSAL INSTRUCTIONS: _X DRAFT - COMMENTS DUE BY: _6-12-2009
__FINAL -- PROPOSAL DUE BY: _6-17-2009_

DO TITLE: Glacier Services
DO Type: XCPFF ___ FFP

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

TMR: Marie KowalVEC2 Phone: (281) 483-8875

DO Manager: Sharon Campana/EC2 Phone: (281) 244-5508

DO Mgr. Alternate: Marie Kowal /EC2 Phone: (281) 483-8875
Concurrences:

Sharon Campana/EC2 Marie Kowal/EC2 Ralph Marak
DO Manager DO Mgr. Management COTR

Marie Kowal/EC2 Steve Miller Name
Division TMR S &MA

Task Contains Flight Hardware, Flight Software or GSE? XYes __No

Program Supported: —XShuttle XISS __EVA __ Advanced

WBS: _ 1.0EVA __20FCE __3.0EVR __ECLSS X5.0 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 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 Delrvery Order, the contract shall prevail,

WBS reporting 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, ROBO!H,JS AND VEHICLE EQUIPMENT (CM) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

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 I, 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 of ULF2, 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 (CRAL U'IE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-D0O38

Task Description:

1. Maintenance & Sustaining Engineering: Provide sustaining engineering activities
for a total of 6 Glacier flight units (part number CBSE-F10060-1), 1 qualification unit, and 1
engineering unit. Tasks include:

o e oe

Maintain Acceptance Data Package, system logs, and user’s manual

Provide limited life items tracking

Maintain calibration of all ground related equipment.

Support anomaly resolution when required.

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.

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

P
-

Provided post flight servicing, refurbishment and data recovery of the GLACIER system.
Provide Constellation and COTS vehicle compatibility assessments, and if necessary,
provided design modification proposals and verification requirement updates for new
vehicle compatibility compliance.

Provide GLACIER hardware testing and miscellaneous hardware evaluations when
required.

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

Period of performance for M&S shall be through 12/31/2010

Provide remote site operations support capability through 9/30/2009

2. Verification & Integration: Conduct all tasks required to provide flight readiness of
Glacier Class I units for 3 flights 15A, 2J/A, and 17A. 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, ROBO'HU& AND VEHICLE EQUIPMENT (CRll H) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

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 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.

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 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.

Support waiver/PIRN development and implementation.

Provide inputs to TGHR, Middeck F2V2

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.

Support development of facility test requirements and procedures.

9. Support mission specific Shuttle ICA and appropriate Annex documentation

development and updating.

SO

e

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.

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'IIH'!JS AND VEHICLE EQUIPMENT (CR.AU{E) CONTRACT

DELIVERY ORDER #: CRAVE-EC2-DO38

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 12/31/10 .

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.
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.
Starting with 17A, Glacier will be launched as a sortie only.
Launch support at KSC will be NASA’s responsibilities. Landing support at all
three landing locations will be NASA’s responsibility
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) 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

11) Flight Control CBT inputs

12) Real Time Mission Operations Change Requests

13) Increment transition testing and certification

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.
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.
Current Launch Dates for the remaining Shuttle Flight Program are as follows.

ISS-15A - 12/2008

ISS-2 J/A - 6/2009

ISS-17A - 8/2009

ISS-ULF3 - 11/2009

ISS 20A —2/2010

ISS 19A - 3/2010

ISS ULF4 - 5/2010

ISS ULFS5 - 7/2010
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CREW, ROBO!I!S AND VEHICLE EQUIPMENT (CRszi) CONTRACT
DELIVERY ORDER # CRAVE-EC2-DO38

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 necessaty 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, ROBO'W'ME AND VEHICLE EQUIPMENT (CR.;LUL) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

Deliverables/Products:

g

Contractor
None anticipated. Contractor to detail | to propose
any that would be provided in orderto | how to June 1 As required
Hardware provide the Glacier systems and satisfy 2008 > | by task being
services detailed in the Task Task fulfilled
Description above specified
above
Mock Up
Prototype
Certification
Per STS
Flight Glacier p/n CBSE-F10060-1 2 Integration I
Schedule
Training '
Other
Contractor
to propose
Contractor shall provide the Glacier how to June 1 As required
systems and services detailed in the satisfy 2008 * | by task being
Task Description above Task fulfilled
specified
Test above
Software
Draft Due
two weeks
prior to
| per flight
Acceptance Data Packages (or P! shipment.
; serial .
equivalent) Final due
number at
Hardware
turnover
Other Products to KSC
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CR.LUE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

SCHEDULE

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

AVA NLT6/13/2009

1A NLT 8/2009
ULF3 NLT 11/2009
20A NLT 2/2010

19A NLT 3/2010

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 file located on the CRAVE web site for this DO listed under
the Government Cost Estimate below.

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

Total Government Estimate for this DO: $ 3,7 28,000
Option 1: N/A _(See¢ Attachment 1)
Option 2: $ N/A _ (See Attachment 2)
Option 3: $ N/A (See Attachment 3)
Option 4: $§ N/A (See Attachment 4)
Option 5: § N/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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CREVW, ROBO’H!S AND VEHICLE EQUIPMENT (CR/LUIE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

OPTION 2: § N/A (See Attachment 2)
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All DRs contained in the contract are applicable and required unless marked N/A below.

CREW, ROBO’M!S AND VEHICLE E
DELIVERY ORDER #:

DATA REQUIREMENTS

QUIPMENT (CRAVE) CONTRACT
CRAVE-EC2-DO38

. Written thhtGFE Conﬁgurauon g P Attaﬁhment N
1 Approval Mauagemem Plan W“P P"?‘?"”«i@ - i v J.8 ! ’
. - : . . . Summary WBS
: . r . o level mformation is
2 Mandatory Regular Stams Report/ Summary E}ﬁg’sgzggﬁc . MB kil v preferred. FTE data
Submittal eview - statt ST, and reportifig at-
Ty S s , lower level: W'BS is
z _ ‘ ’ fiot required. -
Written Pm}ect Technical Requu-ements L st L Only applies to
-3 Approval [Specification L. » PPT Do :?c!fledu!e Qme with Revxsmns Y Revisions
", [Mandatory |GFE S}/siems Requirements Data e e L
. 4 Submittal Package ' Spécified in DQ Q{lﬁe w1t!1 ReYIS{ons N/A
< [Written Flight GEE Prolects Reqmremenfs " o <ttt Tt Only apphes to
> Approval & Venﬁcatlon Document ~ Spevified mDO  Once with Re?/‘151¢'3n,s Y Revisions
\ g M&ndatory Prehmmary I)esngﬁ Rewew Data NP ) o w
6 Submitqal Packag o0 - S?gclf?ed mDO  {Once vgnth REYISIOHS? N/A
Written thht GFE Workmanship , = ; .
7 Approval  [Specifications List ’ E’Re(?lﬁed o Do Qmﬁ w1}h Revmmng N/A
] ! = Once w/Revisions
Weitten ) PDR or 10% effort (due /DO proposal,
.8 Approval Profect Schedule complete updates & details N/A
PP v Milestone provided as DO
) progresses)
o [Written Flight GFE Interface Contro] » vy N -
\ 9 Approval  [Document Specxﬁ,edlm,DO Onge w1?h Revisions N/A
1o [Written ] e Provide attimeof § .
10 1, pproval GF}E En:d Item Specmcqnoﬁ Proposal -  |Once with Revisions N/A
. Mandatory | .. S ST P As agreed by TMR|,
It Submmttal |F light GFE Failure: Analysis Report i DO - As Requred N/A
Written Flight GFE Verification and As Specified in : R
12 Apptoval  [Validation Plan EA-023 Once with Revisions N/A
Wriften GFE Software Requirements . , . L
13 Approval  [Specification Specified in DO fOnce with Revisions N/A
14 Written GFE Software Development Plan Specifiedd m DO Once with Revisions N/A
Approval > )
15 Written GFE Sbftwafe Design Document Specifiedd m DO [As f{equired N/A
Approva} SIE )
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CREW, ROBO’IJH'.IL AND VEHICLE EQUIPMENT (CRAU'I‘J) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

: . ; L ) ’ ) Only applies to
N £ R G X : ) 4 revisions and flight
PP Wntten T i e . S specific drawings.
. 16 App rov al :Eflgglneenng li?tawings,\- Ifer gxght -Qpce Y/l‘lh {R?yxsiq?% Y Interface and top
a S L ' i . R assembly) drawings
. : 1 SN - - : shall be in EDCC
{f 1”;,7" W};tiéﬁ }( ééE? ; f ‘/: (‘ - Q \\ s x o . s /‘: :;- e 74«‘, B ‘r r ' : ~ ‘:y:‘ W
] - arts Lns#;s and Analyszs Report [Specified in DO - JAs Regpired/. N/A
APPfOVﬂ‘ B R I S
; ~ o T T kK LA
T Mandatﬁry Crmcal Design Revxew Data S PYO oo with Beviclans
18 Submlttal Packagﬁ REa Sipefgifed inDO  [Once Wlmuge‘v‘?;su/)ns N/A
% Mandatory Engmeermg Drawmg Change \ NET S -
B 19 Subnﬁttﬁl Propoqal o A% n,e,edc,»d/ , As Requfred N/A
Wntteﬂ oS o S R . vt
20 A ppi*oval GFE Quqhﬁcation TestProcedure  |Specified m DO JOnce with Revisions N/A
. Wnttsm W L Y ’ L Only applies to
21 Apbrovil F hght Product User’s Gunde“f As needed - Once‘ with Rgvis:ons Y Revisions
22 Mandgtofy Soﬁ‘waré Cfod;' Spéc,n:‘fedml)ﬂ As Re(fufred o N/A
255 Submittal RS o2 S PR i
o |eomsatenol ,é““;&“‘e’" o ,
U a |Written | |Information Technology (IT) " * award, and as . . - *|Only applies to
,'5‘2“3’ Approval _ [Security Program Plan and Reports  |specified in JPG I?G)ZSIG.I Die 30 days Ip evisions.
g R PR ’ 2810.1 . . afterDQ
) i ) ’ award
G PWriterr  fL o SV ST
« 24 Approval (t'lgrtnﬁcatmn Plan Sp(?mh,ed in PO {Once vynh Reytbmns N/A
i Mhndat(;ry ) ot . K T o -
,2§ Subritl Cc?ﬂ%ﬁuatign Report " - Spacified in DO Onus with Revisions N/A
i Mgndatory R . e e o ;
26 Submlttal Eng:geernng Af‘\n}alysm Specified in l?() As Required N/A
- P Required 2 weeks
“wsy  |Mandatory ; , P ; , prior to shipment
.f\27 Submittal Aco,eptance Data Pac,}faga Spef.iﬂcd inDO [Per fight Y for flight, Only
N deltas required
After award of 1st
28 gﬁ:ﬁ?&z{y Export Control Audit Results DO, yearly oh Yearly Y
‘ ‘ Sept. 30 thereafter :
" 4o |Written S - . Attachment |Only applies to
29 Approval |Quality Plan With Proposal Once with Revisions 11 Revisions
. [Written . ) . . Y
30 Approval Patent Rights-Retention As Required As Required (If Applicable)
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CREW, ROBO!!!S AND VEHICLE EQUIPMENT (CR.'LU'IE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-D0O38

i Written m Shutt elStauon PayloadSafety Ijata o o : | e k o
A Agproval [Package: i Lt Specified in DO [Per ﬂ‘gm o Y
32 E&tﬁr;fy Limlted Life Systems Llst - |Specified in DG |As Reﬁuired o N/A
o Spaca Statwn GFEF lureModes‘ RN (RPN
kN X;rggg al and Eft?:ts Anélysi‘% and Cntzcat ?:p%;zlli;g p m,(im"?ié Regaired N/A
) Tterns List, R S
- Wntteg Space Shuttle (}FE Satety T S NI (A
34 Approval Analyms Repot'i &Hazard Repdrt Speutlegi DO JAs %equ1réd N/A
A QODaysPribrto N LT L
. Wmtten Saftwafe. Qsmhty AsSurance Plan ) ot aan D 4 Only applies to
38 " Software - Once with Revisions | « ! T
o Approval Report i . | Developmeut R (If Apglifzﬁble) Revisions .
4 'Wntten I L e e e L h
. 36 Approval ISS Haza,rd’ Reporti .- -, Specified in DO |Per flight - N/A Covered by Item 31
' Upou, AT ST N Attachment [Only applies to
37 Requést - Rel§ab111ty and Mamtamquhty Plan Wxth Prop‘t)s?l’u One Time N Revisiors -
) 18 ler;t:ggal Iggzsﬁmﬁglé g;r)tlﬁcaﬁon Approval As reqm ed As R e;‘(\luirc d /< Y gx‘lllgizﬁglles to
e [Written - |Risk Asséssment Executive -~ [0 o . S
. 39 Approval |Summary Report (RAESR) | Spemﬁed in J)(‘) As g?qg{;jred N/A
o # : L ’”’ g f»«‘z ol f‘ ’ » ; ’ 12 hUSiﬂeSS days of 1~ "; ) tI"Aer’r(;;iSS is used
4)0 Wiitten Problem Reportmg fmd Corfectwe 'Ef;?lﬁgllt; tiS;)It;tlgnl 6 A R L d v a(t)ll;)(r)naloies. Ground
u Approval Actwn (PRACA) davs aﬁere an o s equire Failures must
S 4 é:lecfibn comply with JSC
> ) T 28035.
.+ |Upgon - - - it e g ’
41 Request Nonconformance Record {spef:tﬁed in DQ As Rec?uired Y
" N iandatory [Government Industry Data Exchange|Reported one time .
42 Subrmi ttaliy Progrim and NASA Adv:sory when discrepancy |Once with Revisions Y
T e . |Probletii Data ’ occurs \
= W t-;tté . . IElectrical, Electronic, and- - R S
SN dva] Electroinechmcal (EEE) Parts Specified in DO [Once with Revisions N/A
L pp Confrol Plan ° o
’ }tf} ggigfttt‘;? Certification I)ata i’ackaée Specified in DO Once with Revisions N/A
< |Written  {Certification and Acceptance i . L
45 Approval Requu-ements Do cuinent At CDR Onf:e with Revigions. N/A
.- o Thirty (30) days
46 ggot?est \g;ie/Salary and Fringe Beneﬁt afier issuance of }Once N/A
4 each DO
: Written ¥ . g i S
47 Approval |GFE Acceptance Test Procedure Specified in DO JOne Time N/A
Mandatory §Flight GFE Verification & | " ' , .
48 Submittal {Validation Report Specified m DO |Once with Revisions N/A
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CREW, ROBO!!ES AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
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. 'Mandato Space Shuttle GFE Failure Modes  |. . - - - oo
~ 49 Subtnittaiy and Effects Analyszs (FMEA) atid Speciﬁéq inDQ"  |As Required N/A

e Ctitical Ttems Lnst v L ) S
£ 50.F. - JReserved;. . v T ( — VY e e s

.. [Mandatory NASA Comra,ctar Fmancm! AfterIssuance of [cr oo v o 5 0o o :
SV [Subshittal *[Mahagemient Reporting 15D0 - - fMonthly Tt g e

5 [Wriiten vaernmentProperty Management B T VTR TV AT Attachment Only apphes to
32 Lapproval {Plasi Witlh Proposal . [Once with Revisions | "5 77 |Revisions:
- oy [Mandatory |, , b ;{ s i Proaiadd r Y,‘ - Attact_lmeut Only apphes t6. -
j§3 Subiittal- Sf(’?‘e"? safgt)ffj]%‘fi B W}th Proposal- 0"56 T:me 05 | "3-10- - [Revisions: v
U4 Writes . ;Ii:d ity Plai Toviplals EONE ngr?sﬁgf o ’8;1‘{‘3%%22&:3‘?: 'Y\'\ COQei;e;’t;‘ ffern 29
. |Approval” T Mty > 3‘\}’ - Rédu;r‘eci . accordancethhttm e VT yemm.
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

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

Acquisition Cost

NA |

| |

Use of
Property

Date to be Furnished to the
Contractor

Location o

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

Government,

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

Use of
. oys Date to be Furnished to the
Item Quantity Acquisition Cost ( Prope-rty Contractor
Location
Ground 1 $20k ea. l@ Award of Contract
Cart Contractor
1@
Laptop 1 $1,223 ea Contractor Award of Contract
‘ 3Class,1ClassII,and 1
6ClassIand 1 - i
6 Class I $2.7M Class TII | Class ITII at Class I units at award of
. 1 Class 11 Contract
Glacier $3.5M Class 11 Contractor . e .
1 Class 111 . Remaining 2 Class I Units
) $1.1M Class I location, 1 will be deli d in August
fs1] Class II at JSC ¢ ;;‘6; gu

[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 (CM) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

GOVERNMENT FURNISHED PROPERTY
(Continued)

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

Use of
Item Quantity Acquisition Cost Property
Location

Date to be Furnished to
the Contractor

N/A

| |
| | |

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Sfurnished 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:

Use of o o N
. . sy Date to be Furnished to
Item Quantity Acquisition Cost Prope'rty the Contractor
Location

N/A

| 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 #: CRAVE-EC2-DO38

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 defined as 1 mission, and includes launch slips
associated with the associated mission.
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAN"E) CONTRACT
DELIVERY ORDER #:; CRAVE-EC2-DO38

Deliverables/Products:

Hardware Contractor to propose

Mock Up

Prototype

Certification

Flight

Training

Other

Test Contractor to propose

Software Contractor to propose

Other Products Contractor to propose
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CREW, ROBO!HJS AND VEHICLE EQUIPMENT (CRAU'HJ) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

SCHEDULE
Start Date: Launch - 10 days Finish Date: l.aunch +1 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, ROBOT-UﬂS AND VEHICLE EQUIPMENT (CR:LUE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

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 of three (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 flights after 17A are:

ULF3 - November 2009

20A — February 2010

19A — March 2010

ULF4 — May 2010ULF5 — July 2010 .
ULF6 — September 2010 t
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRALUIE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

Deliverables/Products:

Hardware Contractor to propose

Mock Up

Prototype

Certification

Flight

Training

Other

Test Contractor to propose

Software Contractor to propose

Other Products Contractor to propose
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CREW, ROBO|1|I'HS AND VEHICLE EQUIPMENT (CI&U'E) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38 ’

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

1,2010

.
VAR e U s ALY i ﬂg

Provide Glacier services for each ISS mission December 3

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, ROBOWII!S AND VEHICLE EQUIPMENT (CRIUE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

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!IHS AND VEHICLE EQUIPMENT (CM) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

Deliverables/Products:

Hardware Contractor to propose

Mock Up

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 (CR:LUE) CONTRACT
DELIVERY ORDER # CRAVE-EC2-DO38

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 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 (CRIUI!'J) CONTRACT
DELIVERY ORDER #; CRAVE-EC2-DO38

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 / 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, ROBO'E&S AND VEHICLE EQUIPMENT (CI&U'IE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

Deliverables/Products:

Hardware Contractor to propose

Mock Up

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 YEHICLE EQUIPMENT (CI&U'IZ) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

SCHEDULE

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

i

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 (CR/LUIE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

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, ROBOTI(lJS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

Deliverables/Products;

Mock Up

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 #: CRAVE-EC2-DO38

SCHEDULE

Start Date: Landing minus 2 daysFinish Date: Landing +3 days

s g% @ﬁa%%ﬁ‘%&lﬁ
s&é’ﬁ%% o 5§

i

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 (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

ATTACHMENT ¢

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 6 TITLE:
Real Time Operations

Background / Problem Description:

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 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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|
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

Deliverables/Products:

e ——

3 i BT A MR
Hardware Contractor to propose
Mock Up
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 #: CRAVE-EC2-DO38

SCHEDULE
Start Date: ATP Finish Date: ATP +4 months

Contractot 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 0f 39



CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER # CRAVE-EC2-DO38

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 #: CRAVE-EC2-D038

Deliverables/Products:

A & o o ot

Hardware Contractor to propose

Mock Up

Prototype

Certification

Flight

Training

Other

Test Contractor to propose

Software Contractor to propose

Other Products Contractor to propose
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CREW, ROBOTIJ S AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

SCHEDULE

Start Date: 6/1/2009 Finish Date: 12/31/2010

(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 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 (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

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 / 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 flight. The unit will be non-powered during ascent.
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

Deliverables/Products:

Hardware

Mock Up

Contractor to propose

Prototype

Certification

Flight

Training

Other

Test Contractor to propose

Software Contractor {o propose

Other Products Contractor to propose
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CREW, ROBOTIJJS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

SCHEDULE
Start Date: 6/1/2009 Finish Date: 12/31/2010

e

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 GO VERNMENT 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 NNJO5HB42B
Task Order Number Amendment Number Purchase Request Number
38 3 Funded at Contract Level
SOoWw WBS 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 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
L. {Rev3)
Cost 5y by by
Fee '
TOTAL 04 % 78,50010] § 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
R F} / ~
Konai o Tetbyes )é) O?wfé"ﬂé{ml{/u 7 LA ff/ ?O'j
4
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[Overhead Template (Camposition of Burden Poal)

Company Name  UABVCBSE {X]Pnme { 1 Subcontractor

Overhead or Service Center Pool = —Nonfaculty__ Base of Application = _Labor

* Specify Type of Ovarhead B Labor, Onsits, Offsite, E

g, Pro t, Service C: ), ate.
OFFEROR'S FISCAL YEAR BEGINS _OCTOBER 1 AND ENDS _SEPTEMBER 30

——

& G C [ C

Ps
Cost Elements withun Fiscal Year Fiscal Year Fiscal Year Fiscal Year Fiscal Year Fiscal Year
the Overhead Burden Poal Pnorye3 PriorYr2 Prior Yr 1 FY10 FYil FYi2

Ci

Fiscal Year
FY13

Fiscal Year
FY14

Payrofl Taxes

Fringes

Retirement (Teacher's)
Health Insuramce

Pa Leave

Life Insurance and AD&D
Other- TIAAJCREF

(Other (Identify)

Salary Continuaton insurance
State Unemployment Insurance
On the job injury

Educatonal Assistance
Terrmunat Vacation Pay
Employee Traming

New Employee Onentation
Employee Assistarice

Total Overhead Pool Expenses |
Application Base ($) [
Contractor FY Rate (%) R

Contractor FY Ceiling Rate (%

———
CONVERSION OF BURDEN RATE TO Contract I

CONTRACT YEAR Year1

Yane2

Year3

Yoar 5

Proj d Contract Year Rate
Proposed Contract Year Ceiling Rate

1 : )
'mFﬂmsMﬂmm&dﬁhmtmnE.g_ﬂamuﬁ. WVw!muthmm
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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 NNJO5HB42B
Task Order Number Amendment Number Purchase Request Number
38 4 Funded at Contract Level
SOW wWBS 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 revision is issued to correct revision #2. Option #8 is hereby exercised for the
following flights: 1) 19A (STS-131) & ULF-5 (STS-1 33).

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

Summary Previous This Action | Current Value
{Rev 3)
Cost
Fee -
TOTAL 1/ 99,044. $ 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 Signat Date

Ronald Johnson K 9/ 7/g 9
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NNJOSHB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM

I
Delivery Order 7 _
FFP $ H .
DATE DO VALUE NOTES
ACTION
TOTAl |FEE% COST FEE CUM. TOTAL
DO 7 08/26/05] § y7y b bt by LY
TOTAL 3 8,908
Delvery Order 16
Cost Total $ 3,367.57231 ,
Fee Total $ . g
Total Cost & Fee | § 336757231 f
DATE — VALU
ACTION I I
TOTAL |FEE% COST FEE CUM. TOTAL
DO 16 09/19/06
DO 16 R1 05/15/108
DO 16 R2 08/07/07 b';/
DO 16 R3 1217/08] .
DC 16 R4 07/21/09
TOTAL i $336757231 [§ -
Delvery Order 38 o
Cost Total $ 3,844,023.60
Fee Total $ -
Total Cost & Fee | § 3,844,00360
- ~DATE — —BGVALUE
ACTION 1 I
TOTAL |FEE% costT | FEE | cum. TOTAL |
DO 38 06/26/08
DO 38 R1 12/15/08
DO 38 R2 0BI07109" b‘if
DO 38 R3 08A9/09:
DO 38 R4 068720108,
TOTAL $ 3,844,02360 [ $ - T
TOTAL CONTRACT VALUE: $722050391 [$§ - [$722050391
CURRENT TOTAL FUNDING
REMAINDER | [ ’é"
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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 NNJO5HB42B
Task Order Number Amendment Number Purchase Request Number

38 3 Funded at Contract Level
SOW WBS 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 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 Vaiue
(Rev 3)
Cost b L bet .
Fee .
TOTAL ,001,023, ,900.10] § 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

Contractirg Officer ignature Date

S
_&uﬁf,m JOMSON KO’M&Q// %@ N L9 ?/ ?o/(ﬂ
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Delivery Order 7
~ _FFP _

Mo oo T

ACTION
TOTAL

pDo7

bf
TOTAL |

FEE % ] COST ’

DO VALUE

FEE l CUM. TOTAL

| R4l

b{

Cost Total

DATE

DO VALUE

ACTION
TOTAL

FEE % COST FEE CUM. TOTAL

DO 38

06/26/08

DO 38 R1

12/15/08

by

bg by

DO 38 RZ 08/07/09 o T
DO 38R3 08/19/09 .
TOTAL | [$37655235018 - | b
|  TOTAL CONTRACTVALUE _ ™ § 714200381 § - . §7,4200381 _ ~ ~ ~ = -
B .. _CURRENTTOTALFUNDING: — " "~ __ -

REMAINDER:

[3 8oos| T
Delivery Order 16 ST T e o N
FeeTotal by . T T T o
Total Cost & Fee ' § 3,367,572.31 o e
" DATE DO VALUE o
ACTION
TOTAL |FEE % COST FEE CUM TOTAL o
DO 16 09/19/06 i e
DO 16 R1 05/15/08 o _
DO 16 R2 08/07/07 o b b4 5% -
DO 16 R3 12/17/08 . e
DO 16 R4 07/21/09 ) - e
TOTAL 1 ] $3,367,57231 18 - | | L
DellveryOrder38 B B ____” - __“____—h_—”ﬁ T - I T ﬂ—_: ) ﬁ'_;:
Cost Total . $376552350 - L e
Fee Total $ - T B .
Total Cost & Fee $ 3,765,523.50 ‘ ]




MOD # cosT | FEE | RunningCost | Running Fee [CUM FUNDING IRunniwll

O~ OHOI A WN
B AR L LA R & En

10
11

12

w 4
14

15
16
17
18
19
20
21

22
23

24
25
26
27
28
29
30
31

TOTAL
FiIRM FIXED PRICE $§

RPBLLRLBPOH A & AP eawm

RECAPITULATION OF FUNDING
This Action

Prior Fundlng (Mod 30) Cumulative Funding

Fee ¥ - $ -

(';I()r:; Fixed Pnce : b"{ b u{ b“/’
3 -
$

Total 3,558,318.80 $ 620,000.00 $ 4,178,318.80

Notes
Admmn: Change K no.
includes other admn chgs
ncludes CVonDQ 7
Admin: wage determination
Admin delete/replace drd 40
funds slated: DO 16
"inds slated: DO 16
dmin wage determination
nds slated: DO 16
nds slated DO 16
nds slated. DO 16
dmin. add NFS Secunty clause
nds siated DO 16
runds slated DO 16
funds siated DO 16
funds slated DO 16
Admin wage determination
funds slated- DO 16
wdmin- NFS clauses, paying office
inds slated: DO 38
nds slated- DO 16
inds siated- DO 16 (232,801 80} /
O 38 (200,000)
dmin NFS clause change
inds slated- DO 16 (150k) / DO38
{190k)
Admin: wage determination
Admin: correct recapitulation
funds slated: DO 38
funds slated: DO 38
DO 16

oyt
%&5“



Delivery Order 7
_FFP__

__§

INNJOSHB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM

DO VALUE

ACTION
TOTAL

FEE % COsT

DO 7

08/26/05

$ o

b Y |8

8,908 |

Delivery Order 16 el e - ——
Cost Total
Fee Total b - - T —
Total Cost & Fee $3,367,572.31 e |
T DATE — DO VALUE o
- ) ACTION
TOTAL |FEE % COST FEE | CUM. TOTAL I
DO 16 09/19/06 o
DO 16 R4 05/15/08 o
DO 16 R2 08/07/07 bﬁ( _ B
DO 16 R3 12117/08 .
DO 16 R4 07/21/09 . —
TOTAL | [$33675723115 - | 1 o ]
Delivery Order 38 o B - ——— B o 1
Cost Total
Fee Total bﬂ/ T T - -
Total Cost& Fee _$3,687,023 40 i - )
T - DATE DO VALUE T
ACTION ST T
TOTAL |FEE % COST FEE _J CUM.TOTAL |
DO 38 06/26/08 ., e
DO 38 Ri 12/15/08 et R
DO 38 R2 08/07/09 o o
TOTAL | |$3,687.02340[8 - | [ )
TOTALCONTRACTVALUE _~  $7,06350371 § - % 708350371 T
S CURRENTTOTALFUNDING: —— ~~ — _ é(f ]
REMAINDER. i

G
i
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o
D

X

78,500.10

TOTAL ESTIMATED LABOR COST- UAB/CBSE $
CRAVE DO-38, Rev. 2- Option 8
Additional Unit1 &V |
OTHER DIRECT COSTS (by FY)
Note: ODCs are separated by FY to accommodate Materials $
the different burden rates established for these years. |Equipment $
3
Travel (FYO7-FY10) $
Supplies $
Other $
Subcontractor (FY09) | $
Subcontractor (FY10) | $
TOTAL $
ODC Burdens (example G&A)
Rate
Travel/Other F&A !A’ 18
Subcontracts F&A $
TOTAL ODC Burden $
TOTAL Non-labor $
percent total proposed dollars
FEE *
l $
ote: Fee shall not exceed NTE Fee Rate



Estimate

tem d Cost
Hardware Parts $ -
Input item Here -
Input item Here -

Input lem Here

input ltem Here

input ltem Here

Input item Here

Input ftem Here

input item Here

input kem Here

input ttem Here

input item Here

Input ltem Here

tnput ltem Here

Input tem Here

Input tem Here

Input tem Here

Input item Here

TOTAL Materials

P A AN A B o inla| vl ealnle
1
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AR 1o o, 3 ol W [HEali-taietl BN s N gl STk g i
AN i e, Py
4 T ar S

Labor Category- & »\: i < & Bt ‘, A%.0 B reiagageiaey iy 3 il 3 ARG e & o ol e TOTAL FOR DO-
UABICBSE oL IR L = i ¥ ; : 23 o "% o g 38 Option 8

Program Manager
Manager

Supervisar

Technical Professional HE
Technical Prafessional I
Technical Professional }
Analyst

‘Techmician IJ1
Technician I -

IT Professtonal L
IT Professional I
oy [
Clerk j
Business Specrahst
Data/Documents
Management Spectal
Manager |

Sr Designer

Designer

Seceretary |

Secretany I

Secretary Il

Sccretary 1V

Business Specalist 1
Clerk |

Clerk If

Clerd 11

Clerk I\

Desiyner I

Designer H

Prevision Madumist
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Natiorat Asronautios and Space Adimnistration
tyndon 8 Johhson Spuce Conter
guston, TX 77058

ORDER FOR SUPPLIES OR SERVICES

Page 1 of 2

Ordar No 2 Date of Order

NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO

NAIOSHBAZE, DOJIB Rav 1 Sue Block 10 Below
T

Certified for National Defense under DPAS (15 CFR 700) DC-CQ

3. issuing Officer - 4
MASA Johnson Space Center, 2101 Nasa Farkway
Heuston, TX 77058-3698

Org /Buyer BHZMary Thomas

ShipTe
I ranspartation Qfficer, Building 421
NASA Johnson Space Center
Houystan, TX 77058-3896
Mark For Accouniable Property

University of Alabama @ Birmingham Center
Attn Lee Moradl

4530 3™ Avenue South

Binmungham, Alabama 35294-4400

Tel No 2814820828 Fax 281-244-0995 Order No  NNJOSHB42R, DOJS Rav. 1
E-mail Sibomasthnsse goy
5 Contractor 6. Deliver On or Before  7H1/08.10 1203140

FOR Pont. Desglination

Discount Terms, Net 30 Days

7

Phone 205-975-2718 X Fax 205-975-1709

TN, 63-6005308 CAGE CODE 0DVv74

BILLING ADDRESS
NASA Johnson Space Center
Attn  LF231/Accounts Payable Group
Houston, TX 77058-3696
Order No  NNJOGHB42B, DO38 Rev 1

8 Type of Order

[[1 PURCHASE Please furmsh the following in
accordance with the condihons specifiad on this order

DELIVERY Except for the Terms and Conditions of Purchase
Order Iisted on the following page, this delivety order is subject to
Instructions cortained on this form and 13 issued subject to the

Rissue To For

EC2/Sharon Campana, 45508

Refarence
tarms and conditions of contract number
9. Written ncoeptance of this order by contractor [ | s, (B 11s not 160 Name Ronald Johnson
required Sign below if required and return to contractng officer {7
Nama, _ {Person authorzed to sign) i 4
Signature Data Signature ] Drate 13 [i 5‘/()2
CONTRACTING LOFFICER
11 Schedule v
ITEM op CLANTITY . UMt CHIANTITY
KO DESCRIPTION e PRRICE AMCUKT ACCEPTED
GLACIER
1 Rewvision 1 te DO 38 ls issued to exercise Option 2 for twe flights
Fhght ULF3 bcf
1 l ! '
Flight 20A |
RECAP OF DO VALUE
PRIOR THIS ACTION ClM VALUE
COBT
FEE b Lf
TOTAL  $1,565861 38  $661.598 04 $2,217 849 a0
12 For JSC internal Use Only . 13 Total
Requistion No  N/A {1 coMP [J PART  FPC i

$ NTE $2.217 349 40

EC/Ralph Marak, x39144

OTHERWISE NOTED

Lt o et e 4 e a = e e e e e ST I

JEC Form 1429 (Rav [luymnbes 10, 2004) (MG Wexis Augued 1905)

14 Quantites m "Quantity Accepted” Column Have Beart /
[] 'NSPECTED [] ACCEPTED  []  RECENED |

TO CONFGRM TO THE GONTRAGT J
ACCEPTANCEWILL 8E AT JSC UNLESS By ;

1

i

i

i
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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 NNJO5HB42B
Task Order Number Amendment Number Purchase Request Number

38 2 Funded at Contract Leva|
SOW WBS 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 by b4 b

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

NASA Approval
Contracthg Officer _Signature Date
. L - ‘
Adrian D. Clayton e 2 5769
Srmiraeting-Ofico = -

Page 1 of 42



Delivery Order 38

Cost Total
Fee Total b‘f
Total Cost & Fee | $3,687,033.40

™ DATE DO VALUE

“ACTION l
TOTAL IFEe%l cosT FEE | cuMm. TOTAL
DO 38 06/36/08
DO 38 Ri 12/15/08 b4 b4 & 24 &f
DO 38 R2 08/07/08
TUTAL % $3,687,023401] 3 -
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Nationat Aeronautics and Space Administration
Lyndon B. Johnson Space Center
Houston, TX 77058

ORDER FOR SUPPLIES OR SERVICES

Page 1 of 2

2 Date of Order
See Block 10 Below

1 Order No.

NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO.

NNJO5SHB42B, DO38 Rev 1

Certified for National Defense under DPAS (15 CFR 700) DO-C9

3. lIssuing Office’ 4
NASA Johnson Space Center, 2101 Nasa Parkway
Houston, TX 77058-3696

Org /Buyer. BHZ/Mary Thomas
Tel No.. 281-483-8828 Fax 281.244.0985

E-mail. m thoma: ga

Ship To
Transportahon Officer, Building 421
NASA Johnson Space Center
Houston, TX 77058-3696
Mark For. Accountable Property

Order No.: NNJOSHB42B, DO38 Rev. 1

5 Contractor. 6
University of Alabama @ Birmingham Center
Attn: Lee Moradi

1530 3™ Avenue South

Birmingham, Alabama 35294-4400

F O B. Point Destination

Discount Terms. Net 30 Days.

Deliver On or Befcre 7/1/08 to 12/31/08

7

Phone. 205-975-2718 X Fax: 205-975-1709

TiN: 63-8005396 CAGE CODE oDV74

BILLING ADDRESS:
NASA Johnson Space Center
Attn: LLF231/Accounts Payable Group
Houston, TX 77058-3696
Order No." NNJOSHB428, DO38 Rev 1

8, Type of Order

PURCHASE Please furnish the following in
accordance with the conditions specified on this order

DELIVERY Except for the Terms and Conditions of Purchase
Order listed on the following page, this delivery order 1s subject to

Reference’ instructions contained on this form and 1s Issued subject to the
terms and conditions of contract number:
9 Wiritten acceptance of this order by contractor [[] 11s, [B4 ]1s not 10. Name' Ronald Johnson
required. Sign below if required and return to contracting officer
Name: (Person authorized to sign)
Signature’ Date' Signature Date [2//57 /o P
CONTRACTING@ OFFICER
11 Schedule v
ITEM QUANTITY UNIT QUANTITY
NO DESCRIFTION ORDERED UNIT PRICE AMOUNT ACCEPTED
GLACIER
1 Revision 1 to DO 38 is issued to exercise Option 2 for two flights.
Flight ULF3 é,_/
Fhght 20A
RECAP OF DO VALUE
PRIOR THIS ACTION CUM VALUE
cosT %
FEE b
TOTAL $1,555,851.36  $661,998 04 $2,217,849 40
12 For JSC Internal Use Only. 13. Total
Requisition No.© N/A [J coMPp [ PART PPC s
NTE $2,217,849 40
Rissue To. EC/Ralph Marak, x39144 For. EC2/Sharon Campana, x45508 s
14. Quantties i “Quantity Accepted” Column Have Been
[[] INSPECTED [] ACCEPTED [J RECEIVED
TO CONFORM TO THE CONTRACT.
ACCEPTANCE WILL BE AT JSC UNLESS BY
OTHERWISE NOTED.
Authonzed U.S Government Representative Date

JSC Form 1429 (Rev November 10, 2004) (MS Word August 1995)



o
Aﬂﬁmal Aeronautics and Space Administration
Lyndon B, Johnsoh Space Center
Houston, TX 77058

ORDER FOR SUPPLIES OR SERVICES

Page 1of 2

2. Date of Order
Sea Block 10 Below

1. Qrder No
DO-CRAVE-EC2-DO38, Glacler

NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO.

Certified for National Defense under DPAS (15 CFR 700) DO-C9

3. lIssuing Office’
NASA Johnson Space Center, 2101 Nasa Parkway
Houston, TX 77058-3696
Org./Buyer: BH2/Mary Thomas

Tel No - 281-483-8828 Fax 281-244-0995

E-mail. _mary.f thomas@nasa.goy

4 Ship To.
Transportation Officer, Building 421
NASA Johnson Space Center
Houston, TX 77058-3696
Mark For. Accountable Property

Order No . DO-CRAVE-EC2.D0O38, Glacier

5 Contractor

University of Alabama @ Birmingham Center
Attn Lee Moradi

1630 3™ Avenue South

Birmingham, Alabama 35294-4400

Phone' 205-975-2718 X Fax 205-975-1709

TIN 83-6005396 CAGE CODE. aDV74

6. Deliver On or Before 7/1/08to 12/31/09
F OB Point Destination

Discount Terms: Net 30 Days.

7 BILLING ADDRESS:
NASA Johnson Space Center
Attnr LF231/Accounts Payable Group
Houston, TX 77058-3696
Order No.. DO-CRAVE-EC-DO38, Glacier

8. Type of Order

[[] PURCHASE: Please furnish the foliowing in
accordance with the conditions specified on this order

Reference:

DELIVERY: Except for the Terms and Conditions of Purchase
Order listed on the following page, this defivery order 1s subject to
instructions contained on this form and is issued subject to the
terms and conditions of contract number

9. Written acceptance of this order by contractor [ 1 ] is, [ ]is not

required. Sign below if required and return to contracting officer.
Name: (Person authorized to sign)

Date.

Signhature:

10. Name' Ronald Johnson

11. Schedule

Slgnaturezﬁﬁﬂ.&%ihmﬁ Date. _L‘l&_f/oy
CONTRACTING OFFICE

TEM DESCRIPTION

QUANTITY
QRDERED

UNIT
PRICE

QUANTITY

i}
UNT ACCEPTED

AMOUNT

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

Period of Perfarmance: 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 Qption by 1ssuing a revision to the DO The Government

(continued next page)

Vi

12 For JSC Internal Use Only
Requisttion No ©  N/A

Rissue To ECl/Joe Gensler, x30025

{0 cowmp,

[] PART

13 Total

PPC.
$ NTE 1,555,861.36

14, Quantties in "Quantity Accepted” Cotumn Have Been
(] NSPECTED [J ACCEPTED O
TO CONFORM TO THE CONTRACT

ACCEPTANCE WILL BE AT JSC UNLESS BY
OTHERWISE NOTED

RECEIVED

Authorized U 8§ Government Representative

Date

JSC Form 1429 (Rev November 10, 2004) (MS Word August 1995)



Order No.: CRAVE DO%E

OR SUPPLIES OR SERVICESWAP

oy PAGE 2 of 2
{CONTINUATION SHEET)
SCHEDULE
QUANTITY UNIT QUANTITY
ITEM DESCRIPTION ORDERED UNIT PRICE AMOQUNT ACCEPTED
reserves the nght not to exercise any Options  Should an Option be
exercised, the delivery order revision will be 1ssued using the cost
proposed
2 Option 1 - Launch Support for Glacier for 1 Mission
3 Option 2 - Integration and Verification of an Addihonal 1SS Mission ‘
4 Option 3 - Operations Support for Glacier
5 Option 4 - Crew Traning for Glacler b Lf
6 Option 5 - Landing Support for Glacier
7 Option 6 - Real Time Operations
THIS IS A CPFF DELIVERY ORDER | l
RECAP OF DO VALUE
THIS ACTION CUM VALUE
COSsT .
FEE 5?6
TOTAL $1,565,851.36 $1,555,851.36 H
JSC Form 1428 (Rev November 10, 2004) (MS Word August 1995)
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. —Naﬁgnal Aercnaulics and Space Admimistration
Lyndon B Johnson Space Center
Houston, TX 77058

ORDER FOR SUPPLIES OR SERVICES

Page 1 of 2

1 Order No
DO-CRAVE-EC2-DO38, Glacier

2 Date of Order
See Block 10 Below

NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO

Certified for National Defense under DFAS (15 CFR 700) DO-C9

3. Issuing Office.
NASA Jehnson Space Center, 2101 Nasa Parkway
Houston, TX 77058-3698
Org /Buyer BH2/Mary Thomas

Tel No 281-483-8828 Fax 281-244-0995
E-mail. mary fthomas $a,90

4 Ship To.
Transportation Officer, Building 421
NASA Johnson Space Center
Houston, TX 77058-3696
Mark For Accountable Property

Order No DO-CRAVE-EC2-DQ38, Glaciar

5 Contractor

University of Alabama @ Birmingham Center
Attn: Lee Moradi

1530 3™ Avenue South

Birmingham, Alabama 35294-4400

Phone 2059752718 x Fax, 205-975.1709

TIN: 63-6005396 CAGE CODE opbvr4

6 Deliver On or Before 7/1/08 to 12/31/09
F OB Point Destination

Discount Terms Net 30 Days

7 BILLING ADDRESS.
NASA Johnson Space Center
Attn. LF231/Accounts Payable Group
Houston, TX 77058-3696
QOrder No.: DO-CRAVE-EC-DO38, Glacier

8. Type of Order

[J PURCHASE Please furnish the following in
accordance with the conditions specified on this order
Reference:

[0 DELIVERY Except for the Terms and Conditions of Purchase
Order listed on the following page, this delivery order is subject to
instructions contaned on this form and is issued subject to the
terms and conditions of contract number

9 Writen acceptance of this order by contractor [ ] is, [X] ] 1s not

10 Name. Ronald Johnson

required. Sign below if required and return to contracting officer

Name. (Person authonized to sign)

Date.

Signature

Signature’

11 Schedule

ITEM DESCRIPTION

QUANTITY
CORDERED

UNIT

Ul
NIT PRICE

QUANTITY
ACCEPTED

AMOUNT

GLACIER
1 The contractor shall perform and deliver to ail base requirements of
CRAVE-EC2-DO38 as described In the Statement of Work,

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

OPTION

The Government may require the contractor to continue to perform
services under this delivery order. The Contracting Cfficer may
exercise any Option by 1ssuing a revision to the DO The Government

(continued next page)

e

[

12, For JSC Internal Use Only
Requisihon No.  N/A

Rissue To EC/Joe Gensler, x30025

[J comp

O PART

PPC

13 Total

3 NTE 1,555,851 36

14 Quantities in “Quantty Accepted” Column Have Been
[ INsPECTED [] AccepteD O

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

RECEIVED

Autharized U'S Government Representative

Date

JSC Form 1429 (Rev November 10, 2004) (MS Word August 1995)
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[ Otder No.: CRAVE D038 ORL#/R FOR SUPPLIES OR senwce&gﬁﬁ PAGE 2 of 2

W (CONTINUATION SHEET)
SCHEDULE
ITEM DESCRIPTION gﬁg‘; g; UNIT pl:z?chE AMOUNT :ggg;}g

reserves the nght not to exercise any Options  Should an Option be
exercisad, the delivery order revision will be 1ssued using the cost

proposed

2 Option 1 - Launch Support for Glacier for 1 Mission

3 Option 2 - Integration and Venfication of an Additronal 1SS Mission
4 Option 3 - Operations Support for Glacier

5 Option 4 - Crew Training for Glacier

6 Option 5 - Landing Support for Glacler

7 Option 6 - Real Time Operations

THIS IS A CPFF DELIVERY ORDER

RECAP OF DO VALUE

THIS ACTION CUM VALUE
COST A
FEE
TOTAL $1,555,851 36 $1,655,851 36

JSC Form 14289 (Rev November 10, 2004) (MS Word August 1985)



CREW, ROBO’I%QAND YEHICLE EQUIPMENT (CR ) |(,"ONTRACT

DELIVERY ORDER #: CRAVE-EC2-DO38

PROPOSAL INSTRUCTIONS: _X DRAFT -- COMMENTS DUE BY: _4-17-2008__
— FINAL -- PROPOSAL DUE BY: _5-12-2008_

DO TITLE: Glacier Services
DO Type: XCPFF ___FFP

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

TMR: Marie Kowal/EC2 Phone: (281) 483-8875

DO Manager: Sharon Campana/EC2 Phone: (281) 244.5508

DO Mgr. Alternate: Marie Kowal /EC2 Phone: (281) 483-8875

Concurrences:

Sharon Campana/EC2 arie Kowal/EC2 "Joe Gensler

DO Manager DO Mgr. Management COTR
haidouor ) Spof WS Lo

Marie Kowal/E Steve Miller Name

Division TMR S&MA

Task Contains Flight Hardware, Flight Software or GSE? X Yes __No

Program Supported: _Shuttle XISS _EVA __ Advanced

WBS: __1.0EVA _20FCE __30EVR __ECLSS X50ATCS __ 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 Junding 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 1 of 28



CREW, ROBO';%AND VEHICLE EQUIPMENT (CRA!!! CONTRACT
DELIVERY ORDER # CRAVE-EC2-DO38

PROPOSAL INSTRUCTIONS: _X_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 Phone: (281) 483-8875
DO Manager: Sharon Campana/EC2 Phone: (281) 244-5508
DO Mgr. Alternate: Marie Kowal /EC2 Phone: (281) 483-8875
Concurrences:

Sharon Campana/EC2 Marie Kowal/EC2 Joe Gensler
DO Manager DO Mgr. Management COTR
Marie Kowal/EC2 Steve Miller Name
Division TMR S & MA

Task Contains Flight ITardware, Flight Software or GSE? X Yes __No

Program Supported: _Shuttle XISS __ EVA _ Advanced

WBS: __1.0EVA _ 20FCE __3.0EVR __ECLSS X50ATCS —. 6.0 CHeCS

Lor purposes of complying with FAR 32 232-22. Limitanon of Funds the total amount allotred by the
Government to contract 15 specified i clause B 6 Contract Funding The funching hsred n B 6 15 the
amount allotted for all Delivery Orders on the contract combined.

All terms and conditions of the contract apply 1o this Delvery Order  In the event of a conflict hetween
the contract and this Delivery Order, the contract shall prevanl.

WBS reporning shall be done i accordance with applicahle WBS reportmg categories as shown ahove
and in the contract within Section C, Table |

Page | of 30
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CREW, ROBO';QAND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER # CRAVE-EC2-DO338

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. |
will be used to transport temperature sensitive payloads to and from ISS. There are currently 4
Class I, 1 Class II, and 1 Class ITI 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 of ULF2 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-F1 0060-1), 1 qualification unit, and 1
engineering unit. Tasks include:

Maintain Acceptance Data Package, system logs, and user’s manual

Provide limited life items tracking

Maintain calibration of ail ground related equipment.

Support anomaly resolution when required.

Maintaining spare part and limited life inventory. Items requiring refurbishment include

desiccant, desiccant canisters, batteries, fans and fan motors, fan shafis 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

o op o

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 misceilaneous hardware evaluations when
required

j- Period of performance for M&S shall be through 12/31/2009

Page 2 of 30




CREW, ROBOT@AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-D038

2. Verification & Integration: Conduct all tasks required to provide flight readiness of
Glacier Class I units for 3 flights 15A, 2J/A, 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-10 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 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.

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 ICD SSP 53099 and associated PIRNG,

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 missiofi specific configuration testing and hardware fit checks when required.

L 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 of 30



CREW, ROBOTDAND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

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
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 12/31/09 .

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 February 2009.

b. Starting with 15A, the Glacier unit launched in the Middeck will replace the
GLACIER unit operating on ISS. This operational scenario will be repeated on
all subsequent Shuttle flights.

¢. 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;

1) C&DH 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

11) Flight Control CBT inputs

12) Real Time Mission Operations Change Requests

13) Increment transition testing and certification

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

f. Glacier’s 17 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-15A - 12/2008
ISS-2 J/A - 4/2009

Page 4 of 30




CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRM"I‘LONTRACT
DELIVERY ORDER # CRAVE-EC2-DO38

IS8-17A - 7/2009

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 shafl 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. 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.
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CREW, ROBO&AND VEHICLE EQUIPMENT (CRAUIE!%ONTRACT

DELIVERY ORDER #: CRAVE-EC2-DO38

Deliverables/Products:
Prodict Description Qty Due Class
Contractor
None anticipated. Contractor to detail | to propose
any that would be provided in orderto | how to June 1 As required
Hardware provide the Glacier systems and satisfy 2008 by task being
services detailed in the Task Task fulfilled
Description above specified
above
Mock Up
Prototype
Certification
Per STS
Flight Glacier p/n CBSE-F10060-1 2 Integration I
Schedule
Training
Other
Contractor
to propose
Contractor shall provide the Glacier how to J 1 As required
systems and services detailed in the satisfy ‘5‘(‘)%8 > | by task being
Task Description above Task fulfilled
specified
Test above
Software
Draft Due
two wecks
prior to
1 flight
Acceptance Data Packages (or seﬁ shipment.
equivalent) number Final due
at
Hardware
turnover
Other Products to KSC
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CREW, ROBO’*AND VEHICLE EQUIPMENT (CRA!!! CONTRACT
DELIVERY ORDER #: CRAVE-EC2-D0O38

SCHEDULE
Start Date: May 28, 2008 Finish Date: Dec 31, 2009
ITERIM MILESTONES DUE DATES
15A 12/4/2008
2J/A 4/23/2009
17A 9/2009
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.

Total Government Estimate for this DO: $ 1,625,810
Option 1: $ 70,000 (See Attachment 1)
Option 2: $ 315,000 (See Attachment 2)
Option 3: § 250,000 (See Attachment 3)
Option 4: $ 100,000 (See Attachment 4)
Option 5: $ 25,000 (See Attachment 5)
Option 6: $ 40,000 (See Attachment 6)

TOTAL COST ESTIMATE FOR THIS DO: $ 1.625.810
FEE: $ (If Applicable)
OPTION1: § N/A (See Attachment 1)
OPTION 2: $ N/A (See Attachment 2)
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AND VEHICLE EQUIPMENT (CRﬁH:ONmACT

CREW, ROBO
DELIVERY ORDER #: CRAVE-EC2-DO38
DATA REQUIREMENTS
All DRs contained in the contract are applicable and required unless marked N/A below.
S W : S A & ..., . |REQUIRED | |
oy | DROTITLE - DU, .. | FREQUENCY: | FokDor- | APDEIONAL |
Written ightGFE Configuration . Attachment
1 Approvat K}anagement Plan With Proposal J-8
Summary WBS
. information is
Thirty (30) days
Mandatory E:guhr Status Report/ Summary ¢ F1E data
2 Submittal [Review Eollowmg contract Monthly Y ing st
level WBS is
required,
Written ject Technical Requirements oo mappuesto
3 Approval  [Specification 'er DO schedule lOnce with Revisions Y isions
oty JGFE Systems Requirements Data . , . . .
4 Submittal kage Specified in DO nce with Revisions N/A
'Written ight GFE Projects Requirements I . L. Only applies to
5 Approval Verification D ent ISpecified in DO lOnce with Revisions Y lR isions
ory [Pretiminary Design Review Data i o . .
6 [oandator s Specifiedin DO JOnce with Revisions |~ N/A
Wntten  [Fhight GFE Workmanship s . -
7 Approval  [Specifications List Specified in DO 'Once with Revisions N/A
ce w/Revisions
Writt DR or 10% effort Kdue w/DO proposal,
8 |\ r::: al [Project Schedule mplete tes & details N/A
PP ilestone rovided as DO
rOZresses)
[Written ight GFE Interface Control o IO .
9 Approval ament Specified in DO with Revisions N/A
10 |VAen  lorr End item Specification deattimeof b, o with Revisions |~ N/A
IApproval
ndat . . . As T™R .
1 kS bmia [Flight GFE Failure Analysis Report | gog““’ "y M As Required N/A
. [Written ight GFE Verification and As Specified in . iy
12 Approval F/lﬂldaﬁon Plan A-023 ce with Revisions N/A
Written FE Software Requirements o . .,
13 Approval  [Specification Specified in DO F)nce with Revisions N/A
Written P s
14 Approval iGFE Software Development Plan  ]Specified in DO ’Onoe with Revisions N/A
15 Written GFE Software Design Document Specified in DO JAs Required N/A
[Approval
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CREW, ROBOT&\ND VEHICLE EQUIPMENT (CRA!!! CONTRACT

DELIVERY ORDER #: CRAVE-EC2-DO38

¥ . REQUIRED ; '

DRD| DATA. ; : ; . ' ADDITIONAL

.l - DUE - FREQUENCY FOR DO? -

"4 | TYRR DRD TITLE QU YN |REQUIREMENTS
Only applies to
revisions and flight

16 var;tzgs al [Engineering Drawings {Per flight FOnce with Revisions Y il;tcwirf;:emandmmtoplgs.
assembly) drawings
shall be in EDCC

17 VAR dper pants Lists and Analysis Report |Specified in DO JAs Required N/A

Approval
ory [Critical Design Review Data P . ..
18 F‘;ﬂ;‘m o Specified in DO [Once with Rovisions | N/A
datory [Engineering Drawing Change .
19 [andatory ongines As needed As Required N/A
20 fﬁ“"“ | |GFE Qualification Test Procedure {Specifiedin DO  [Once with Revisions | N/A
Written . . v . - Only applies to
21 Approval IFlight Product User’s Guide As needed [Once with Revisions Y IR isions
ory v g .
22 Submittal Software Code Specified in DO JAs Required N/A
(30) days after DO} A"’;__h‘m
Written  ]Information Technology (IT) ward, and as applies to
23 Approval [Security Program Plan and Reposts  specified in JPG JPG 2810 1 lhen ”:3" Fzmom.
2810 1
award
24 f;‘::‘v‘ 1 [Centification Plan Specifiedin DO JOnce with Revisions | N/A
25 [Qandaa Icerification Report Specified in DO |Once with Revisions |~ N/A
[Mandat o . o .
26 Su?)nn(:?tt(;lry hEngmeenng Analysis Specified in DO §As Required N/A
eqmred 2 weeks
andatory i g ior to shipment
| 27 Submittar, PAScePiance Data Package Specified in DO [Per Might Y flight. Onty
ltas required
ARer award of Ist
28 %?;f:;lry JExport Control Audit Results DO. yearly on Yearly Y
Sept. 30 thereafter
Written . . - Attachment applies to
29 Approval IQuahty Plan With Proposal JOnce with Revisions 11 isions
30 X’;‘;:g:‘ al l!’alem Rights-Retention As Required As Required .y Y" -
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CREW, ROBOTQAND VEHICLE EQUIPMENT (CRAUIH'kONTRACT
DELIVERY ORDER # CRAVE-EC2-D038

wro| DATA | oy | REQUIRED | )y i riONAL
" g weE | DRD TITLE. DUE . FREQUENCY | FORDO?
...i st : : ) L T Y/N QUIREMENTS
Written  Shuttle/Station Payload Safety Data o 4 Lﬂ .
K} Approval [Package Specified in DO flight Y
3p fMandatory | . iied Life Systems List [Specified in DO }As Required N/A
Submittal
, Space Station GFE Failure Modes ,
Written , . As Early in process| .
33 Approval k;;ltsﬁgs Anatysis and Critical Lus possible. As Required N/A
[Written  [Space Shuttle GFE Safety and il .
34 Approval |Analysis Report &Hazard Report Specified in DO JAs Required N/A
) , Days Prior to .
'Written Software Quality Assurance Plant . . Y applies to
35 Approval }Repon Eoi?gz;emm [Once with Revisions (I Applicable) F$ .
36 m " Ixss Hazard Report Specified in DO [Per flight N/A ICovered by Item 31
37 fpom IReliability and Maintainability Plan {With Proposal  One Time Astacbment m applies to
Written vernment Certification Approval . . IOnly applies to
8 Approval Ig:quest (GCAR) As required As Required Y revisions
Written sk Assessment Executive .
39 Approval [s Report (RAESR) Specified in DO JAs Required N/A
2 business days of | AR Proccss is used|
. ; . roblem isolation "
Written Mlem Reporting and Corrective . anomalies. Ground
40 Approval  JAction (PRACA) ut ::&ztrer than 10|As Required Y ailures must
yS & comply with JSC
tection 28035,
41 g;l‘]‘e o [Nonconformance Record ISpeciﬁed inDO  |As Required Y
dato vernment Industry Data Exchange ried one time
42 Subm ma:y gram and NASA Advisory hen discrepancy [Once with Revisions Y
roblem Data CUrS
Written lectrical, Electronic, and
43 Approval lectromechnical (EEE) Parts Specified in DO Once with Revisions N/A
PP ontrol Plan
datory P R . .
44 Submittal crtification Data Package Specified in DO }Once with Revisions N/A
Written ertification and Acceptance . -
el I al, pirements Document. .. .. JLCPR - [Once with Revisions N/A
Thirty (30) da
16 [Upon age/Salary and Fringe Benefit el:)i(s;ua;ce isf bonce N/A
equest ata szch DO
47 [VEUEN G Acceptance Test Procedure  |Specified in DO fOme Time N/A
Approval coep pec IOn
andatory [Flight GFE Verification & e "
48 Submittal Il\:,l alidation Report Specified in DO IOnce with Revisions N/A

Page 10 of 30



CREW, ROBO AND VEHICLE EQUIPMENT (CRAUIL"H?ONTRACT
DELIVERY ORDER #: CRAVE-EC2-D038
C , B 2
DRD] DATA. - ‘ - . |REQUIRED | 1 mioNAL
4 | T || DROTITLE PUE | FREQUENCY | FORDO? lppoumements
r dato Space Shuttle GFE Failure Modes
49 o b m’y Effects Analysis (FMEA) and  |Specified in DO |As Required N/A
m Critical Items List
50 [Reserved — — — —
Mandatory INASA Contractor Financial After Issuance of
31 Submittal gement Reporting 1st DO Monthly Y
Written  |Government Property Management |, . . - Attachment applies to
52 Approval [Plan With Proposal I0nce with Revisions 3.7 isions.
53 m&m&y Lsystem Safety Plan With Proposal  fOne Time A“'}‘_‘;:"“‘ . m“' to
written | with Proposal/ VB contioctn. L
54 A ~Quality Plan Template isions as ) Y Covered by Item 29
pproval ired with the
" SOW and the DRD

| Type 1 = Writtens Approvat Type 2 = Mindatosy Subamittal

Type 3 = Submittal Upon Request |
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CREW, ROBOT&AND VEHICLE EQUIPMENT (CRAUIH'LONTRACT
DELIVERY ORDER #. CRAVE-EC2-DQO38

GOVERNMENT FURNISHED PROPERTY

The CRAVE contracts do net 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 Shal! Replace with modified or upgraded versions:

Use of
. . e Date to be Furnished to the
Quantity Acquisition Cost Prope'rty Contractor
Location

Item i i
B N/A | B I
l | | |

| | [ |

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Jurnished to the Contractor] - List of Property will be added as requiremenits 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:

 Useof |
e se ‘Date to be Furnished to the
Item Quantity Acquisition Cost Property
Location Contractor
[P e @Ksc |
Ga':,'t"’ 2 $20k ea. 1@ Award of Contract
— Contractor L ]
1@KSC |
Laptop 2 $1,223 ea 1@ Award of Contract
I R Contractor
i - 3ClassT, 1 Class II, and 1
6ClassI | S2TMClassT | . Class I 'g“"t at :‘"‘“’ of
Glacier | 1ClassII | $3.5M Class Il ontractor Remaini ontrac )
1 Class 1T $1.IM Class I location emaining 2 Class I Units
will be delivered in
February 2009

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Jurnished to the Contractor] - List of Property will be added as requirements are further
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CREW, ROBOTIQ AND VEHICLE EQUIPMENT (CRAQCONT RACT
DELIVERY ORDER #: CRAVE-EC2-D038

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

GOVERNMENT FURNISHED PROPERTY

(Continued)

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

the effort:
Use of
. ‘el Date to be Furnished to
' Item ' Quantity Acquisition Cost _ Prop:it;t: the Contractor
| NA | | i |
| | | | |
| | | | B

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Jurnished to the Coptractor] - 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:
T o [T Useof L
. . o Date to be Furnished to
[ | ey | Renbe O | Leeston | theComtracar
.7 B B -
[ [ T | -
| | [ | |

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Jurnished 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, ROBOTIQAND VEHICLE EQUIPMENT (CRAQCONT RACT
DELIVERY ORDER # CRAVE-EC2-D0O38

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 defined as 1 mission, and includes launch slips
associated with the associated mission.
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CREW, ROBOTIQAND VEHICLE EQUIPMENT (CRAQCONTRACT

DELIVERY ORDER # CRAVE-EC2-D0O38
liverabl :
Product Description Qty 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
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CREW, ROBOT”AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

SCHEDULE

Start Date: Launch - 10 days Finish Date: Launch +1 Day
ITERIM MILESTONES . . DUE !)ATES .

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 DRD3: NONE

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES)
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CREW, ROBOTRAND VEHICLE EQUIPMENT (CRA!!! CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

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.

PTION 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 of three (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 flights after 17A are:

ULF3 - September 2009
20A — October 2009
19A — January 2010
ULF4 ~ March 2010
ULFS - April 2010
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CREW, ROBOT”AND VEHICLE EQUIPMENT (CRA!!' CONTRACT
DELIVERY ORDER # CRAVE-EC2-DOJ8

Deliverables/Products:

Product Description - Qty | Dueé
Hardware Contractor to propose
Mock Up
Prototype
Certification
Flight
Training
Other
Test Contractor to propose
Software Contractor to propose
Other Products Contractor to propose
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CREW, ROBOTQAND VEHICLE EQUIPMENT (CR%EONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

SCEEDULE

Start Date: Launch -12 months Finish Date: Launch -10 Days
INTERIM MILESTONES DUL 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.

CHANGES TO DRDs: NONE

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES)
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CREW, ROBOTQAND VEHICLE EQUIPMENT (CRH‘!THJONTRACT
DELIVERY ORDER #: CRAVE-EC2-D0Q38

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, QOS, 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, ROBOTITCS AND VEHICLE EQUIPMENT (CR%EOWCT
DELIVERY ORDER #: CRAVE-EC2-D038

Deliverables/Products:

Product Discription | Gty | 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
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CREW, ROBOTQAND VEHICLE EQUIPMENT (CRAUEH:ONTRACT
DELIVERY ORDER #: CRAVE-EC2-D0O38

CHEDULE
Start Date: ATP Finish Date: ATP + 12 months
INTERIM MILESTONES DUE DATES

Provide R/F systems and services for each ISS

A December 31, 2009
mission

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 TQ DRDs: NONE

CHANGES T NT D PROPERTY: NONE
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES)
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‘ CREW, ROBOTICTS AND VEHICLE EQUIPMENT (CRKUE‘HONTRACT
. DELIVERY ORDER #: CRAVE-EC2-DO38

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 / 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, ROBOTICY AND VEHICLE EQUIPMENT (CRA'U‘IH'I:ONTRACT
DELIVERY ORDER # CRAVE-EC2-DQ38

Deliverables/Eroducts:

Produt | Déscription Q| 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
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CREW, ROBOT&\ND VEHICLE EQUIPMENT (CRA'U'H{TONTRACT
DELIVERY ORDER #: VE-EC2-D038

SCHEDULE

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

CHANGES TO DRDs: NONE

GEST VE NT D PROPERTY: NONE
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES)
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRA‘UH‘[‘JONTRACT
DELIVERY ORDER #: CRAVE-EC2-D0O38

ATTACHMENT §

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 S 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, ROBOTICS AND VEHICLE EQUIPMENT (cRAVHHonTRACT
DELIVERY ORDER #: CRAVE-EC2-D0Q38
Deliverables/Products:
Product Description Qty Due: Class
Hardware Contractor to propose
Mock Up
Prototype
Certification
Flight
Training
Other
Test Contractor to propose
Software Contractor to propose
Other Products Contractor to propose
DULE
Start Date: Launch +10 days Finish Date: Landing +5 days
ITERIM 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,

CHANGES TQ DRDs: NONE

T

ERTY: NONE

(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES)
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CREW, ROBOT&ND VEHICLE EQUIPMENT (CRaVHtonTRACT
DELIVERY ORDER #: CRAVE-EC2-DO38

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.

PTION 6 TITLE:
Real Time Operations

Background / Problem Description:

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 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.

Page 28 of 30




Ly

o

CREW, ROBOT&ND VEHICLE EQUIPMENT (CRKU‘IH'[?ONTRACT

DELIVERY ORDER #: CRAVE-EC2-DO38

Deliverables/Products:

Product Description Qty Due Class
Hardware Contractor to propose
Mock Up
Prototype
Certification
Flight
T'raini
Other
Test Contractor to propose
Software Contractor to propose
Other Products Contractor to propose
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CREW, ROBOTQAND VEHICLE EQUIPMENT (CRAUHONTRACT

v DELIVERY ORDER # CRAVE-EC2-D038
S DULE
Start Date: ATP Finish Date: ATP +4 months
ITERIM MILESTONES DUK 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.

CHANGES TO DRDs: NONE

H
aIF

ANGES 10) H :
YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES)
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National Aeronautics and Space Administration
Lyndon B, Johnson Space Center
Houston, TX 77068

ORDER FOR SUPPLIES OR SERVICES

Page 1of 32

2. Date of Order
See Block 10 Balow

1. Order No.
DO-CRAVE-EC2-DO028, Giacier

NOTE: MARK ALL PACKAGES AND PAPERS WITH CRDER 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./Buyer: BH2/Mary Thomas

Tel No.: 281-482-8628 Fax: 281-244-0095

4. Ship To:
Transportation Officer, Building 421
NASA Johnson Space Center
Houston, TX 77058-3686
Mark For: Accountable Property

Order No.: DQ:CRAVE-EC2-DO38, Glacier

§. Contractor:

The University of Alabamma at Birmingham Center for
Blophysical Sciences and Engineering CBSE 100, 1530 3¢
Avenue South, Birmingham Alabama 35294-4400

Phone’ (208)978-2718 X Fax: (205)975-1700

TiN: 63-6005306 CAGE CODE: 0DV74

8. Deliver On or Before: See Block 11 Below
F.0.B. Point: Destination
Discount Terms: Net 30 Days.

7. BILLING ADDRESS:
NASA Johnson Space Center
Attn: LF231/Accounts Payable Group
Houston, TX 77058-3896
Order No.: DO-CRAVE-EC-DO38, Glacier

8. Type of Order:

[0 PURCHASE: Please fumish the {ollovdsrx; n
accordance with the conditions specified on this order.

Reference:;

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 condiions of contract number;

Name: (Person authorized to sign)

SIQnaturei‘r%t-grr (e, .)}‘i“”“"“Date:M

9. Written acceptance of this order by confractor X} s, (111 not
required. Sign below If required and retum to contracting officer.

10. Name: Ronald Johnson

Signature: Date:
CONTRACTING OFFICER

11._Schedule

ITEm DESCRIPTION

QUANTITY
ORDERED

UNIT

UNIT
PRICE

QUANTITY
AGCEPYED

GLACIER
1 Tne contraclor shall perform and deliver to all base requirements of
CRAVE-EC2-DO38 as describad in the atiached Statement of Wark.

Period of Parformance: May-2& 2008 to December 31, 2009
Sy \

OPTION:

The Government may require the contractor to continue to parform
services under this delivery order. The Contracting Officer may

exercise any Option by issuing a revision {o the DO. The Government
(continuad next page)

6

12, For JSC Intemal Use Only:
Requisition No. N/A

Rissua To: EC/Joe Gensler, x30025

] comp.

[ PART.

PPC:

13. Total

SNTE

14. Quantities in "Quantity Accepted” Column Have Been
[J INSPECTED [] ACcepTED 0

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

RECEIVED

BY:

Authonzed U.S Government Representative

Date

JSC Form 1429 (Rev Noverber 10, 2004) (MS Word August 1983)
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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 NNJO5HB42B
Delivery Order Number Revision Number Purchase Request Number
16 7 Funded at Contract Level
Sow WBS Fiscal Year Technical Monitor/Division/Extension
EY10 COTR: Raiph Marak/EC ext:3-9144
Delivery Order Title

REFRIGERATOR - FREEZER SERVICES

Description/Purpose

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 b bt
Fee Lf b‘f
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

Contracting Officer Signature Date

Adrian D. Clayton _ 2-1lo=2010
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NNJO5HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM

Delivery Order 7

1

FFP 3 H ’
5
DAIE DO VALUE NOTES
ACTION | l
TOTAL FFF 9% COST i 25E CU_Z TOTAL
DO7 08/26/05] §
TOTAL b '{ e 7 ‘{
Deivery Order 16
Cost Total bqﬁ
Fee Total !
Total Cost& Fee | $3,79047317 _
DATE DO VALUE
ACTION
TOTAL _ |FEE % COST FEE | CUM TOTAL
DO 16 09/19/06
DO 16 R1 05/15/08,
DG 16 R2 08/07/07
DO 16 R3 1217108 b%
DO 16 R4 07/21/09
DO 16 R5 11/06/09
DO 16 R6 12/28/09
DO 16 R7 02/11/09
TOTAL $379047317 1% -
Delwvery Order 38
Cost Total
Fee Total AL( !
Total Cost & Fee % 4,308,846 34
DATE DO VALUE
ACTION
TOTAL |FEE % COST FEE CUM TOTAL
DO 38 os/ze/08! - - - i
DO 38 Ri 12/15/08)
DO 38 R2 08/07/09
DO 38R3 08/19/08] é lf
DO 38 R4 08/20/09
DO 38 R5 11/17/09
DO 38 R6 12/28/09
TOTAL $433884634]% -
TOTAL CONTRACT VALUE. $8,13822751|§ - |$8.138.22751 6 ' ] é f/
CURRENT TOTAL FUNDING. A o
REMAINDER |




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 NNJOSHB42B
Delivery Order Number Revision Number Purchase Request Number
16 6 Funded at Contract Level
SOW WBS Fiscal Year Technical Monitor/Division/Extension
FY10 COTR: Ralph Marak/EC ext:3-9144

Delivery Order Title

REFRIGERATOR - FREEZER SERVICES

Description/Purpose

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 -
cos a b o
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
TE oremes oo | lipin 2z3-07
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER # CRAVE-EC2-BO16RSDO16R6

PROPOSAL INSTRUCTIONS: X DRAFT--COMMENTS DUE BY: October
27December 23, 2009
— FINAL --PROPOSAL DUE BY: Oeteber
30December 29, 2009

DO TITLE: Refrigerator-Freezer Services
DO Type: XCPFF ___ FFP

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

TMR: Marie Kowal/EC2 Phone: (281) 483-8875

DO Manager: Sharon Campana/EC2 Phone: (281) 483-3662

DO Mgr. Alternate: Marie Kowal/EC2 Phone: (281) 483-8875
Concurrences:

Sharon Campana/EC2 Marie Kowal/EC2 Ralph Marak
DO Manager DO Mgr. Management COTR
Sharon Campana/EC2 Steve Miller Name
Division TMR S & MA

Task Contains Flight Hardware, Flight Software or GSE? X Yes No

Program Supported: _Shuttle XISS _ EVA __ Advanced

WBS: _1.0EVA __20FCE __3.0EVR __ECLSS XS5.0ATCS __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 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 #: CRAVE-EC2-DO16R5D0O16R6

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 R/F system services to EC2 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 R/F 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, R/F 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-fit-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 R/F 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 R/F 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 responsnblllty to ensure avallablllty
of, and services for, R/F 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 aviilable 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

&:b.One form-fit-function equivalent trainer/engineeting unit (non-ﬂlght) 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 R/F 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 #: CRAVE-EC2-DO16R5DO16R6

lasting 4 hours, and covering hardware, software and operations unique to
the Contractor’s R/F 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 R/F 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 (22 1bs).

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, P/N 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.

g. Provide two (2) sensor wire harnesses, P/N 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.,

gh.Provide an additional MERLIN to ISS on ULFS (9/16/2010) including limited
Engineering sustaining support through contract end data, MERLIN will launch
unpowered in the PLM (Option 3h of this contract). The sensor harness (item g
above) will launch stewedinstalled 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 R/F systems with;
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-BO16R5DO16R6

a. R/F Payloads. This includes the development, design, fabrication, and
certification of hardware/software that is unique to, or part of, the Contractor
provided R/F system. NASA will provide sofigoods 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.

¢. Overall NASA/EC2 integrated controlled temperature stowage effort. This
includes the Contractor closely coordinating its provided R/F 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
Refngerator/lncubator” inJ SC 65 119 Rev A. thh the exceptlon of

Geatmetee—spea-ﬁeal—ly—the—(?ontractor must prov1ded the R/F 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. Inperformance of these tasks the Contractor can assume that;

i. NASA will utilize theJSCTeleSeienceCenter(FSC)for-the-systems
NASA-providess: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 #: CRAVE-EC2-DO16RSDO16R6

Deliverables/Products;

Contractor
. . .. | to propose
None anticipated. Cont?actonr to detail how to Starting As required
any that would be provided in order to .

Hardware . . satisfy [ September | by task being
provide the R/F systems and services Task 14. 2006 fulfilled
detailed in the Task Description above . ’

specified
above

Mock Up

Prototype

Certification

Flight

Training

Other

Contractor
to propose
Contractor shall provide the R/F 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 R/F 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 R/F 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

Page 5 of 29




CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-BO16RSD0O16R6
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
| DELIVERY ORDER #: CRAVE-EC2-DO16RSDO16R6

SCHEDULE

Start Date: Sept 14, 2006 Finish Date:

Dec 31, 2010

Contractor site,

Initial R/F System Training Session September 29, 2006
Provide R/F systems and services for three (3) December 31, 2009
sortie missions

Provide 12 Desiccant Pack Assemblies NLT July 20, 2009
Provide 1 sensor wire harnesses to support STS-

131 flight. 1 spare harness will be maintained at NLT March 8, 2010

Provide 1 MERLIN for ULF5 launch in PI.M.

NLT July 31, 2010

Provide sustaining and operations support for
MERLIN operations,

December 31, 2010

the Government Cost Estimate below.

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

Total Government Estimate fo this DO. $N/A o
: ption 1: § N/A._ (S¢e Attachment l}
Option 2 & N/A (See Attachment 2y .

TOTAL COST ESTIMATE FOR THIS DO: $

FEE: § (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 #: CRAVE-EC2-BO16R5DO16R6

DATA REQUIREMENTS

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

N o
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‘éﬁét
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) ?g‘ pos i ot b propose equivalent

gémﬁ‘é‘;‘{” oo ﬁ"éf“}‘f‘%?if%‘f“'f o] wa
X;ipr . g;ﬁ?agig ;{:;i ﬁya#?? an QZ?%“? edm ) 615&6 Wlth Rewsmns N/A
Rl e e e
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-BO16R5DO16R6

Interface and top
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|shall be placed into
the Payload Data
Library
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
I DELIVERY ORDER #: CRAVE-EC2-BO16RSDO16R6
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-BO16RSDO16R6
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16RSDO16R6

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 .
Item Quantity Acquisition Cost Property Date to be Furnished to the
. Contractor
N N Location
CNA | B

N
i

N
N
|

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Surnished 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

| ~wA |

Quantity

Acquisition Cost

Use of
Property
Location

Date to be Furnished to the
Contractor

I

L

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Sfurnished 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 #: CRAVE-EC2-BO16R5DO16R6

GOVERNMENT FURNISHED PROPERTY
(Continued)

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

the effort:
Use of
‘ . s s Date to be Furnished to
Item Quantity Acquisition Cost Prope.rty the Contractor
* | Location
NA | [

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Sfurnished 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:
o Use of .
. . eie Date to be Furnished to
Item Quantity Acquisition Cost Prope.rty the Contractor
Location

|
L |

N/A , [
*E
L

[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 fo be in the best interest of the

Government.
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER # CRAVE-EC2-BO16RSDO16R6

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 R/F 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 censoles, 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.

Page 14 0f 29




CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
| DELIVERY ORDER #: CRAVE-EC2-BO16R5DO16R6

Deliverables/Products:

i ik

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 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.
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R5DO16R6
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R5DO16R6

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 YEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16RSDO16R6

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 R/F 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 R/F 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 #: CRAVE-EC2-DO16RSDO16R6

Deliverables/Products:

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 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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DELIVERY ORDER # CRAVE-EC2-DO16RSDO16R6
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-PO16RSDO16R6

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 # CRAVE-EC2-BO16RSDOQ16R6

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.

OPTION 3 TITLE:
ISS Missions

Background / Problem Description:
In conjunction with Contractor performing this R/F services task, the Contractor is requested to

provide a proposal for supporting ISS missions.

Task Description: Provide refrigerator-freezer R/F 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 #: CRAVE-EC2-DO16RSDO16R6

Deliverables/Products:

Hardware Contractor to propose

Mock Up

Prototype

Certification
Flight

Training

Other

Test Contractor to propose

Software Contractor to prepose

Other Products Contractor to propose

SCHEDULE
Start Date: Sept 14, 2006 Finish Date: Dec 31, 20092010

Provide R/F 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, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16RSDO16R6

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 #: CRAVE-EC2-DO16RSDO16R6

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.

OPTION 4 TITLE:
ISS Mission Extension

Background / Problem Description:
In conjunction with Contractor performing this R/F 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 R/F 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.
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-BO16R5DO16R6

Deliverables/Products:

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 31, 2009

Provide R/F 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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DELIVERY ORDER #: CRAVE-EC2-BO16R5DO16R6
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R5DO16R6

CHANGES TO DRDs: NONE

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES)
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NNJOSHB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM
{ ’ -[
|Pelivery Omler 7 <.
EFP 's 8,908
1 $ _8,908 I
DATE . -DOVALUE - -1, Y T
ACTION
TOTAL _|FEE % COST FEE CUM. TOTAL
D07 08/26/05] § 8,908 | 00% | & go0ss - Is 8,908
TOTAL 5 8,908
Defivery Qrder16;
Cost Total $ 3,790,473 17
Fee Total $ -
Total Cost & Fee | §3,790,473 17 -
DATE _ DO VALUE
ACTION
TOTAL _|FEE % COST FEE CUM TOTAL
DO 16 09/19/06| $ 1,793,470 ] 00% |$§  1793479|% - 11,793,479 11
DO 16 R1 05/15/08| $§ 1,045.766 | 00% |§ 1045766 |$ - | $ 2,639,745 11 |Exercised Opt 3¢ & 4
DO 16 R2 08/07/07| $ 100,485 | 0.0% | § 1004858 - 1$2,939,730 11
DO 16 R3 12/17/08] $ 397,900 | 0.0% 1 $ 397,900 $ 3,337,630 11 i
DO 16 R4 07/21/00| 29,042 $ 29,042 b 3,367,572 31
DO 16 R5 11/06/09] § 32,901 $ 32,901 $ 3,400,473 01
DO 16 R6 12/28/09] $__ 390,000 ] 380,000 $ 3,790,473 17
TOTAL 5379047317 |6 -
Cost Total | $4,338,846 34 |
Fee Total 's -
Total Cost & Fee ' § 4,338,846 34 | ;
DATE- — DO VALUE -
ACTION
TOTAL __|FEE% COST FEE CUM _TOTAL
DO 38 06/26/08] $ 1,555,851 | 00% |8 155585118 - |$ 155585136
DO 38R1 12/15/08]| $ 661,098 ] 00% |$ 661,998 [$ - 9221784040
DO 38R2 08/67/09| $ 1,469,174{ 00% |$ 1,469,174|% - 1% 3,687,02340
DO 38 R3 08/19/09| 8 78500] 00% | $ 785008 - |$3.76552350 |
DO 38 R4 08/20/09] 5 78,500 | 0.0% | § 78,500 $ 3,844,023 60
DO 38 R5 1117/09]$ 479,173 $ 479,173 $ 4,323,196 34
DO 38 R6 12/28/08] § 15,650 $ 15,650 $ 4,338,846 34 |
TOTAL $4338,84634 |5 -
| TOTAL CONTRACT VALUE $813822751 [§ - |%$8,138.22751 |5 21,45400 $ 8,116,773 51
;CURRENT TOTAL FUNDING | $ 4,806,029 01
{REMAINDER | | | § 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 NNJO5HB42B
Delivery Order Number Revision Number Purchase Request Number
16 ) 5 Funded at Contract Levei
SOW WBS Fiscal Year Technical Monitor/Division/Extension
FY09 COTR: Ralph Marak/EC ext:3-9144
Task Order Title

REFRIGERATOR - FREEZER SERVICES

Description/Purpose

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 186,

Prior Rev 5 Cum Value
Cost Lef
Fee bl{ 5‘{
Total $3,367,572.31 $32,900.70 $3,400,473.01

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
Julie K. Karr ‘v/\ﬂ {{ \(.é/ Ll ll /ff/D ((
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16RS

PROPOSAL INSTRUCTIONS: X DRAFT--COMMENTS DUE BY: October 27, 2009
__FINAL --PROPOSAL DUE BY: October 30, 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 Phone: (281) 483-8875

DO Manager: Sharon Campana/EC2 Phone: (281) 483-3662

DO Mgr. Alternate: Marie Kowal/EC2 Phone: (281) 483-8875
Concurrences:

Sharon Campana/EC2 Marie Kowal/EC2 Ralph Marak
DO Manager DO Mgr. Management COTR
Sharon Campana/EC2 Steve Miller Name
Division TMR S & MA

Task Contains Flight Hardware, Flight Software or GSE? X Yes No

Program Supported: _Shuttle XISS _ EVA __ Advanced

WBS: __1.0EVA __20FCE _ 30EVR __ECLSS X5.0ATCS __ 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 histed 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 # CRAVE-EC2-DO16R5

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 R/F system services to EC2 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 R/F 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, R/F 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-fit-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 R/F 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 R/F 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, R/F 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

¢. One form-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 R/F system would need to be represented at Crew
Training sessions at JSC. The Contractor should plan for each session
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CREVW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT

DELIVERY ORDER #: CRAVE-EC2-DO16RS

lasting 4 hours, and covering hardware, software and operations unique to
the Contractor’s R/F 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 R/F system shall:

a.

o

&

f.

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.

. Be compatible with applicable interfaces STS middeck hard mount, STS middeck

or MPLM soft stow, and Spacehab for non-operating transportation.

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 (22 1bs).

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

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.

Provide 12 desiccant packs assemblies for flight on HTV. Certify and verify
Desiccant Pack Assembly, P/N 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.

£g. Provide two (2) sensor wire harnesses, /N 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 1n the Middeck MERLIN and then transfer the hamess
to the ISS MERLIN

6) Integration: Contractor shall provide system engineering and technical support to
integrate R/F systems with;

a.

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

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

Overall NASA/EC2 integrated controlled temperature stowage effort. This
includes the Contractor closely coordinating its provided R/F 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 # CRAVE-EC2-DO16RS

i. NASA provides the Payload Safety Engineer (PSE) who performs Series
reflight and integrated safety assessments with inputs from the R/F System
Contractor, specifically the Contractor must provided the R/F 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.

ii. 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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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16RS

Deliverables/Products:

"o Deseription - . | Qty. | Die" |, Class; .
Contractor
- ., | to propose
None anticipated. Cont.racto'r to detail how to Starting As required
any that would be provided in order to A )
Hardware . \ satisfy | September | by task being
provide the R/F systems and services
. e Task 14, 2006 fulfilled
detailed 1n the Task Description above .
specified
above
Mock Up
Prototype
Certification
Flight
Training
Other
Contractor
to propose
Contractor shall provide the R/F 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 R/F 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 R/F 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 Preducts above
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DELIVERY ORDER #: CRAVE-EC2-DO16RS
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16RS

SCHEDULE

Start Date: Sept 14, 2006 Finish Date: Dec 31, 2009

“ . INTERIMMILESTONES * -~ | ~ . DUEDATES" "
Initial R/F System Training Session September 29, 2006
Prmfide R/F systems and services for three (3) December 31, 2009

sortie missions

Provide 12 Desiccant Pack Assemblies NLT July 20, 2009
Provide 2 sensor wire harnesses 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 RFQ File in Microsoft Project File On CRAVE Web Site
The file is titled: N/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: §
FEE: $§ (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 #: CRAVE-EC2-DO16RS

DATA RE

UIREMENTS

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

DRPLDATA |21 e e | REQUIREDT inbimioNAL . J
B e : . v [REQUIREMENTS
R <l L e T T R - S BB s XN e Ry
Written Flight GFE Configuration ; Attachment
1 Approval  [Management Plan With Proposal Once J-8
] Thirty (30) days
2 Mand.:a.tory Regular Status Report/ Summary following contract [Monthly v
Submittal |Review .
start
Written  |Project Technical Requirements . " . -
3 Approval  [Specification Per DO schedule  10Once with Revisions N/A
4 [Mandatory |GFE Systems Requirements Data 1o« roq DO [Once with Revisions |~ N/A
Submuttal |Package
Written  [Flight GFE Projects Requirements i . s
5 Approval  |& Veiification Document Specified in DO JOnce with Revisions N/A
6 Mand?.tory Preliminary Design Review Data Speaified m DO |Once with Revisions N/A
Submittal JPackage
Written Flight GFE Workmanship L ,
7 Approval  |Specifications List Specified m DO |Once with Revisions N/A
Once w/Revisions
Written PDR or 10% effort [(due w/DO proposal,
8 Approval Project Schedule complete updates & detaits N/A
ppro Milestone provided as DO
Progresses)
Written  |Flight GFE Interface Control e )
9 Approval  {Decument- Specified 1n DO Q‘nce w1th_ Revisions N/A
Wiitten _—— Provide at time of . Contracter may
10 Apptoval GFE End Ttem Specification Proposal Once with Revisions Y propose equivalent
Mandatory .. . . As agiced by I'MR .
11 Submittal Flight GFE Failure Analysis Report in DO As Required N/A
Witten  |Fhight GFE Venfication and As Specttied in S
12 Approval  |Validation Plan EA-(23 Once with Revisions N/A
Foems- INypettten - JOFE Softovafe Requitentents=:- « -fEm—» N et B3
13 Approval  [Specification Specified n DO {Once with Revisions N/A
14 Written GFE Software Development Plan Specified in DO [Once with Revisions N/A
Approval stons
15 Written GFE Software Design Document Specified in DO JAs Required N/A
Approval ;
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R5

N D . .. . |REQUIRED]| |,
DRD} DATA . E° - - o S IR s b vnmesi ‘1w 5 | ADDITIONAL
o |rypg |70l DROTITLE- . DUE " | FREQUENCY: | FORDO IREQUIREMENTS
O . . . ’ " © P | e - - R ’ B - ;. PR A -

Interface and top
assembly drawings
shall be placed into
Written . o 6 Months prior to ; . the Payload Data
16 Approval Engineering Drawings Launch Once with Revisions Y Library
http.//pdlprod3.hosc
.nsfe nasa.gov- 7777
/
Written . . " :
17 EEE Parts Lists and Analysis Report {Specified in DO JAs Required N/A
Approval
18 Mandatory JCrtical Design Review Data Spectfied in DO JOnce with Revisions N/A
Submttal }Package
19 Mandatory [Engineering Drawing Change As needed As Required N/A
Submttal  [Proposal
Written . I . . . -
20 GFE Qualification Test Procedure  |Specified mn DO [Once with Revisions N/A
Approval
Written pe . s . Provide at time of . s
21 Approval |Flight Product User’s Guide Proposal Once with Revisions Y
Mandatory |, - - .
22 Submittal Software Code Specified in DO {As Required N/A
(30) days after DO Atta;l;nent
23 'Written Information Technology (IT) ‘ awarld, and as PG 2810.1 Due 30 days
Approval §Secunty Program Plan and Reports  Jspecified in JPG
after DO
2810.1
award
aq |Wiitten Certitication Plan Speetfied in DO [Once with Revisions N/A
Approval
25 Mandatory {Certification Report Specified in DO |Once with Revisions N/A
Submuttal
26 Mandatory Engineering Analysis Speaticd m DO JAs Required N/A
7 |Submuttal ’ ’
m;v pr o atdiekimitirinrn Rhedoge, rRRu o 25y B ez ol 2 i G e i R L]
Mandatory ) -
27 Submuttal Acceptance Data Package Specified n DO JOne Time N/A
Mandator After award of Tst
28 atory Export Control Audit Results DO, yearly on Yearly Y
Submniittal
Sept. 30 thereafter
Written . - Attachment
29 Approval Quality Plan With Proposal Once with Revisions Jo11
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16RS

A S : t S REQUIRED ;
DRB| DATA R PR (N CrerareNney b rorhoe 1 ADDITIONAL
W] Bee | o pwmme | pw | mequinG | FORBOY fuiiauers
Written . , . . Y
30 Approval Patent Rights-Retention As Required As Required (I Applicable)
3] Written Shuttle/Station Payload Safety Data Specified nDO  |As Required y
Approval fPackage
32 Mandatory Limited Life Systems List Specified tin DO |As Required N/A
Submttal
; Space Station GFE Failure Modes el e
33 Written and Effects Analysis and Cratical A" Ld‘l}y 1 Processiag Required N/A
Approval . as possible,
Items List
‘Written Space Shuttle GFE Safety and e e . .
34 Approval  |Analysis Report &Hazard Report Specificdin DO 1As Required N/A
) . . 90 Days Prior to
35 )\V“t:g:al ]S{(;R(\;vr?re Quality Assurance Plan Software [Once with Revisions (fA ‘l(icable)
PP P Development ki
Written . . specifi
36 Approval ISS Hazard Report Specified i1 DO |As Required Y
37 Upon Reliability and Maintainabulity Plan [With Proposal One Time Attachment
Request J-9
Written Government Certification Approval |, . .
a8 Approval |Request (GCAR) Specified n DO JAs Required N/A
Written Risk Assessment Executive . .
3¢ Approval  [Summary Report (RAESR) Specified in DO [As Required N/A
F;Z)rzlll)?g:sizgl?t/lsoﬁl Contractor o
Written Problem Reporting and Corrective propose whether
40 Approval JAction (PRACA) but no later than 10[As Required Y PAR process should
days after
. be used nstead
detection
Upon . .
41 R Nonconformance Record Specified in DO |As Required Y
equest
[ Mandat fGoverniméit Industry Data Exchange |Reported one time | - -
42 aatory Program and NASA Adwisory when discrepancy |Once with Revisions Y
Submittal )
Problem Data occurs
Written Electrical, Electronic, and
43 Electromechnical (EEE) Parts Specified in DO JOnce with Revisions N/A
Approval
Control Plan
Mandatory ‘e " .
44 Submuttal Certification Data Package Specified m DO [Once with Revisions N/A
Kl ?ﬂﬂem»w |Sertification-and Aceoptancer.s-.c--- ATCDR™ (Ondewith Revisions |~ N/A
pproval  |Requirements Document
. Thirty (30) days
46 Upon Wage/Salary and Fringe Bencfit after 1ssuance of  |Once N/A
Request Data .
each DO
47 X/ntten GI'E Acceptance Test Procedure Specified in DO [One Time N/A
pproval
Mandatoiy [Flight GFE Verification & e . N
48 Submittal |Validation Report Specitied n DO |Onece with Revisions N/A
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #; CRAVE-EC2-DO16RS

e s . ‘ AN P . JREQUIRED [.. , .
DRDE, DATA: [ - - " L ot b eewGimriney: b osokas | ADDITIONAL
g | wyes [0 o DROTILE. C o p ) DUE b FREQUENGY. § RO N |REQUIREMENTS
Mandato Space Shuttle GFE Failure Modes
49 ALY 1nd Effects Analysis (FMEA) and  [Specified m DO fAs Required N/A
Submittal .
Cnitical Items List
50 Reserved —-— —— —— “——
Mandatory [NASA Contractor Financial After Tssuance of
31 Submittal |Management Reporting 1st DO Monthly Y
50 Written Government Property Management With Proposal lonce with Revisions Attachment
Approval [Plan )7
Mandatory . ! . Attachment
53 Submuttal System Satety Plan 'With Proposal One Time 1.10
Only applicable to B-
Written w'tl.’ Proposal/ CRAVE contracts in
54 R-Quality Plan Template Revisions as Y
Approval Required accordance with the
4 SOW and the DRD
| Type 1 = Written Approval _ Type 2 = Mandatory Submittal: ' Type 3= Submittal Upon Request

Page L1 of 28




CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER # CRAVE-EC2-DO16RS

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 i
i g :
Item i Quantity Acquisition Cost | Property Date to Igofl‘tl::cl:::d to the
% “ 1 Location ]
NA |

]
|

]

[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:

3 : . :
K ; g Use of 3 .
Item  Quantity | Acquisition Cost ; Property [Date to be Furnished to the
[ : R Contractor
;  Lecation
|

NA |

i
'

|
|
|

|
e S
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 # CRAVE-EC2-DO16RS

GOVERNMENT FURNISHED PROPERTY
(Continued)

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

the effort:
T e S
i = . ‘o i Date to be Furnished to
| Item ; Quantity Acquisition Cost {;(;[;:ii;)tz | the Contractor
| NA g { T
I R T N
| | o [ | B

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Sfurnished 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:
i : . Use of
i , . i . Date to be Furnished to
% Item | Quantity Acquisition Cost i;:];:il;tz | the Contractor
| NA ” f
}" :

B
|

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Sfurnished 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 #: CRAVE-EC2-DO16RS

ATTACHMENT |

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 R/F 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 #: CRAVE-EC2-DO16RS

Deliverables/Products:

RSS ‘F’i‘@dﬁﬁ%‘fi T 7 Deseription - T Qy R Duen |
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: Scpt 14, 2006 Finish Date: Dec 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 #: CRAVE-EC2-DO16RS3

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 # CRAVE-EC2-DO16RS

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 R/F 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 R/F 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 these 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 #: CRAVE-EC2-DO16R5

Deliverables/Products:

" Produet. - |- - Deseription: .. - |- Qty |* Due |- Class’

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 31, 2009

INTERIM MILESTONES DUE DATES

Provide R/F systems and services for each December 31, 2009

additional sortie mission

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 # CRAVE-EC2-DO16R5
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16RS

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 # CRAVE-EC2-DO16RS

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.

OPTION 3 TITLE:
ISS Missions

Background / Problem Description:
In conjunction with Contractor performing this R/F services task, the Contractor is requested to

provide a proposal for supporting ISS missions.

Task Description: Provide refrigerator-freezer R/F 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 #: CRAVE-EC2-DO16RS

Deliverables/Products:

7 Product ¢ |7 7. Description " CQty’ | Due” | Clags:-

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 31, 2009

:Ni*ERlM MILESTONES

Provide R/F systems and services for each ISS

mission

DUE DATEs .

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 # CRAVE-EC2-DO16RS

Page 23 of 28



® ®

CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER # CRAVE-EC2-DO16R5

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 #: CRAVE-EC2-DO16R3

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.

QOPTION 4 TITLE:
ISS Mission Extension

Background / Problem Description:
In conjunction with Contractor performing this R/F services task, the Contractor is requested to

provide a proposal for extending an [SS mission by 2 months. This would be in addition to the
Government exercising OPTION 3 (ISS Missions)

Task Description: Provide refrigerator-freezer R/F 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.
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16RS

Deliverables/Products:

© product. |7 " Description S Qty | Duet |  Class
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 31, 2009
INTERIM MILESTONES DUE DATEQ
Provide R/F systems and services for each ISS December 31, 2009

mission 2 month extension

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 # CRAVE-EC2-DO16RS
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16RS

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 1SS 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 calted 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.

e N e

g L {-{
Adrian D. Clayton (_j[ ' Date
Contract Specialist
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Technical Analysis
NNJOSHB39B —~ Hamilton Sundstrand
Crew, Robotics and Vehicle Equipment (CRAVE)

TO: Adrian Clayton/BH & Ronald Johnson/BH
FROM: Sharon Campana/EC

SUBJECT:  DO16 Refrigerator/Freezer Services Revision 5

Scope of Analysis:

UAB-CBSE Response to Refrigerator/Freezer 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
| ) Unacceptable
[ } Marginally acceptable

Evaluator’s commenits:

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.

Qverall the Labor_skill mix, and cost are considered acceprable.

Materials:

The proposed material cost of $1200 and is an acceptable price for wire, sensors,

Other Direct Costs ( travel, software, equipment, efc.):




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/EC2/TM \1\ i
04

Evaluator’s Name and Title Date

2 OO (D0

Signature



TOTAL ESTIMATED LABOR COST- UAB/CBSE $ 31,700.70
CRAVE DO-16, Rev5 | |
OTHER DIRECT COSTS (by FY) .
Note: ODCs may be separated by FY to accommodate |Materials $ 1,200.00
the burden rates established for future years. Equipment $ -
Travel (FY2009) 3 -
Travel (FY10-11) $ -
Supplies (FY 2009) $ -
Supplies (FY10-11) $ -
Subcontracts (w/ID) $ -
Subcontracts $ -
Other (S&H) $ -
Other $ -
TOTAL $ 1,200.00
ODC Burdens (example G&A)
Rate
item 1- Travel F&A 45.00% | $ -
item 2- Subs F&A 45.00% | % -
item 2- Other F&A 45.00% | $ -
TOTAL ODC Burden $ -
TOTAL Non-labor $ 1,200.00
percent total proposed dollars
FEE *
$ 32,900.70

Note: Fee shall not exceed NTE Fee Rate
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“ THE UNIVERSITY OF

ALABAMA AT BIRMINGHAM
VOLUME IV
COST/PRICE

Refrigerator/Freezer Services

Submitted via E-mail to:
CRAVE@ems.isc.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-DO16 (Rev 5)
Under Contract NNJOSHB42B

Te o Contact: Admin Point of Contact;
Lee Moradi, CRAVE Program Manager Tim Parker
Center for Biophysical Sciences & Engineering Grants & Contracts Officer
The University of Alabama at Birmingham The University of Alabama at Birmingham
CBSE 100 AB 1170
1530 3rd Ave. South 1530 3rd Ave. South
Birmingham, AL 35204-4400 Birmingham, AL 35294-0111
TEL: (205) 975-2718 TEL: (205) 934-6793
FAX: (205) 9751709 FAX: (205) 975-5977
moradi@cbse.uab.edu tmparker@uab.edu
hitp:liwww.cbse.uab.edu/engineering-
division.shtml

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 evallaté this proposal. If, howeéver, an order is awarded to UAB/CBSE as a4
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.




Labor Category- UABICBSE 3

Program Manager of$ 13042([$ of s 3 o[s 13088[S o]s 144783 $

Manager ofs 108.16]s o[ s $ ofs 11605]s o]$ 120010% 3 48]

Supervisor of $ - $ 0| $ $ [1] - I3 0} § - $ ols $ [y

Techncal Professional Ti ofs e7v7|s ol s $ ofs 10470 of$ 108308 so[s ti202)s 896160 80)

Technical Professional ofs e6502]$ ofs erssls 0 60.64 ofs 7isa]s 00| 7442] 5  7,442.00 100}

Techmcal Professional T T 0ls 5086]S o|s &2831s oj$ 5443 of$ s56.24]s ofs ss12($ - 0 -
Analyst F 01§ - I3 ol s - Is ol s - IS oS - I8 0} $ - Is - [ -
Technician I ols - $ [ - $ o] s - 3 ofs - $ ol's - 13 - [ -
Techmeran 1T f 0]s 5580)S ofs 5810)$ ofs &o085(S 0j$ 6287]8 24§ 64978 155928 24] 1,559.28
Tochmcian [ - 0| 4887 | $ ofs s5082]$ ofs s5232(s ofs 540418 32[s o5683fs 178656 32] 1,786.56
TT Professional Il 0§ 10048 o|$ 11385]$ o|$ 11738]$ ofs 12142]s o|s 125591% - 0 -

TT Professional 1l of$ 9163 ols ese2[$ ol 9856fS ofs 1w183][s ols 10541)$ - o) -

TT Professional 1 of $ - $ ols - $ O] $ - $ 0f $ - $ o] $ - $ - o -
Sacretary ol 4904]S ol S51001S of s 82518 0 54.24]$ s 5603|S 22412 4y 22412
Clerk 1ol s - 1s ols - s of $ - Is o] 3 - |s of § - |s - of § -
Business Specialist F 0| 7183]S 0§ 74871$ ofs 71 [s 0j$  7971]$ 16]s ~ 823915 131824 18] 1,318,224
Data/Documents Management > o0l 4478]s ofs  4657[% ols 4793]s ojs 4950)$ 18] 5113]$ 92034 18] 920.34
Manager | L0 [ [ $ 0| s, Q) O D] 0 [ -

St Dusigner 3 0 [{] 0 $ 4] [y 0| [s; O 0 [ -
Desizner T 0 0 3 0 of 0 [ 0 0 o -
Secratany T 0 [ 1) $ [ 5 0| [% [ 0 [s) -
Secretan, 11 B 0 0 $ 0 0 Q! [s; 0 Q) 0 ~
Secretary [ T ¢} D 3 0! 0 0l [y 4 0l 0 -
Secretany IV i [¢] o) 0 $ a 0 0 0 0] 0 s -
Business Speciafist | . 0 < [ $ 0 2 e/ [£ [} 0, % -
Cletk | .0 0 0 $ 0 0 0 0 0 o} of § -
Clark [T I 0 [} 0 3 0 1 0) 0 0 of 0
Cledk 1 & 0 0l [ 0 0 [ 0 o} of 0 o] o]
Clerh IV 0 0 [} of 0 0 0f [ 0f 0] o o]
Desiznee 1E T 0ls 81348 o|s 8468]S ols s8rals ojs 9017{$ o[s @321]s - 3 -
Desunes L ¥ 0ls  s225)% ofs s5435]$ Ofs  s595]s o[s srsols FENEAR - [ -
Precision Machmist H IR 45001% [t k3 4658 | § Q) 432113 ols 488918 2218 5164]% 1,136.08 229 1,136.08
Serenmat Techmeal Spectalist 1 . 0[$ 1569913 o|$ 1824118 gls 1685918 0}S 17441]1% 0}$ 18904313 - [ -
Serenust Techucal Spacialist 1T O[5 112251% oS 11610]8 QS 1205008 0js 12463]$ 0] 128831S - 0 -
Qther catesones histed in Section B of| 0f § - o 0f of 0 i} 3 [} [5] [} [V 0| i [¢] ¥ K |
Other 0f $ - 0] [ & [ [ [} o} [} ¢ of 0 of 0 of o]
Other 0f $ - 0] 0 [ 0 0 0 of [ i o [ [T 3 0] [
Gther ol s - 0f 0 [} o 0 0 0] [} o of 0f 0 o] 0f o]
Other T ofs - ) 0 0 i 0 0 £ [{ 0 of 0| 0f 0 [© 0]
Other «- O S - 0 0 o 0 2 o 0 0 0 0 0 [ g 0 [
Othes of's - 9 0 o) C g 0 0 [ [i [ 0 [ 0 0] o]
Other T oS - [ 0 0} & 0 o} 0 [ 0} of 0 0 [ o] o]
Other Y 0[S - 0 7 [ 0 [ f [ 0f [2 0f i [ o 0]
Other S 0ls - 0 [ of 0] 0 g 1 0 ¥ 0} 3 0} 0 o [
Other of's - [ 0 o of 0; 0 i 0) [i 0 0 0 0 0 0|

* FBR = Fully Burdened Labor Rate,as specified in Sechion B of Contract



Item

Estimated

Cost

Parts & matenals

3

1,200.00

Input ltem Here

Input kem Here

linput liem Here

{Input ltem Here

Input tem Here

Input ltem Here

Input ltem Here

Input tem Here

Hinput item Here

linput item Here

Input ltem Here

Input ltem Here

Input ltem Here

Input ltem Here

{input item Here

{Input item Here

Input ltem Here

TOCTAL Matenals

3
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
3

1,200.00




Clayton, Adrian D. (JSC-BH111)

From: Bowers, Rick [bowers@cbse.uab.edu]

Sent: Tuesday, November 03, 2009 2:56 PM

To: Clayton, Adnan D. (JSC-BH111)

Cc: connor@cbse.uab.edu; moradi@cbse.uab.edu; Campana, Sharon E. (JSC-EC211)

Subject: FW: DO-16 SOW

Attachments: CRAVE RFS DO-16 Revision 5, Sensor Harness- October 2008.pdf

Importance: High A

Mr. Clayton,

Attached is the proposal with the estimated hours and cost for the work addressed n the DO-186 revision 5 SOW referenced below. Please respond if you have Iy
any questions or need additional information.

Thanks,

Rick Bowers

Project Manager Il

UAB/CBSE

Ph: 205-975-2677

From: Clayton, Adrian D. (JSC-BH111) [mailto:adrian.d.clayton@nasa.gov]

Sent: Tuesday, November 03, 2005 1:23 PM

To: Moradi, Lee; Moradi, Lee

Subject: FW: DO-16 SOW [ (i}

Good Afternoon

| 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



Projects Procurement Office
Mail Code. BH2

2101 NASA Parkway

Houston, TX 77058

(P} 281-483-8438
(F)281-483-2138/281-244-0995
Adrian.D.Clayton@nasa.qov

“ Patience and perseveranie have n magical effect before which difficulties disappear and obstacles Vanish. A little Knowledge that acts is worth infinitely
more than much knowledge thatis le. - John Quincy Adams

Nouce 1his communication may contam mlormauoen thut i proprietary. privileged and exempt from disclosure under apphicable law, Amy viewing, @
distribution or Lopying of v rehance on this message by unintended reupients - strietly prohibited Tf you have received this message i error, please
notufy ux immediately by responding to this message and deletiny it from your computer Thank yoa.

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.



NNJO5HBAZB - UNIVERSITY OF ALABAMA AT BIRMINGHAM __

Delivery Order 7 o .
FFP_§ 8,908 _ __
N 3 8908 - ,
L DATE ; PO VALUE ... .. . NOTES |
: ACTION
TOTAL _|FEE% cosT FEE | CUM TOTAL i N
DO 7 08/26/05f $ 8,908 00% 1% 8,908 1% - $ 8,908 |
TOTAL $ 8,908 .
Delivery Order 16 o o
CostTotal $3,400473.01 } N
Fee Total s - - ]
Total Cost & Fee $3,400,473.01 T
- DATE © _ DO VALUE
ACTION
TOTAL |FEE % COST FEE CUM TOTAL
DO 16 09/19/06} $1,793,479| 00% |$ 17934798 - $1,793,479 11 o o
DO 16 Ri 05/15/08 $1,045,766 | 0.0% | $ 1,045,766 | $ - | $2.839,245 11 |Exercised Opt3e & 4 T
DO 16 R2 08/07/07] $ 100,485 | 00% | $ 100,485 | $ - $2,939,730 11 .
DO 16 R3 12/1208{ % 397900| 00% | $ 397,900 $3,337,630 11 |
DO 16 R4 Q7/21/09] § 29,942 § 29,942 $3,367,572 31
DO 16 R5 11/06/09} § 32,901 $ 32,901 $3,400,473.01 i
TOTAL $3,400,473.01 | % -
Delivery Order 38 o o o
Cost Total ~ $3,844,023.60 L _ ]
Fee Total 5 - o - o
Total Cost & Fee  $3.844,023.60
L DATE * _ DO VALUE o
ACTION
TOTAL FEE % COST FEE CUM TOTAL .
DO 38 06/26/08] $1,555,851 | 00% {9 1,655,851 | § - b 1,555,851 36 |
DO 38 R1 12/15/08) $ 661,998 1 00% | § 661,998 | § - 52,217,849 40
DO 38 R2 08/07/09] $1,469,174] 0.0% | $ 1,469,174 | { - $3,687,023 40
DO 38 R3 08/19/091 & 78,500| 0.0% | % 78,5600 | $ - $3,765,523 50
DO 38 R4 08/20/09{$ 78500] 00% | % 78,500 $ 3,844,023 60
TOTAL $3.844,02360 | § -
T " TOTAL CONTRACT VALUE $7,253,40461 $ -  $7,25340461 $ 21,454.00 §7,231,950.61 |
T CURRENT TOTAL FUNDING $4.641.732 01
REMAINDER $2,611,672.60



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 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.

*/4/(&) /W//ﬁ L 0

Adrian D. Clayton Date
Contract Specialist




-y "
? ?

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 NNJO5HB42B
Delivery Order Number Revision Number Purchase Request Number
16 4 Funded at Contract Level
SOW wBS Fiscal Year Technical Monitor/Division/Extension
FY09 COTR: Ralph Marak/EC ext:3-9144

Task Order Title

REFRIGERATOR - FREEZER SERVICES

Description/Purpose

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 18,

Prior Rev 4 Cum Value
Cost
Fee w b‘f “ &7(’
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

Contractinjg Officer Signature Date

Ronald Johnson M&m 710/ 9
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CREW, ROBO!HJS AND VEHICLE EQUIPMENT (CR}L%) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

PROPOSAL INSTRUCTIONS: _ DRAFT ~~COMMENTS DUE BY: June 10, 2009
X FINAL --PROPOSAL DUE BY: June 12,2009

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 Phone: (281) 483-8875

DO Manager: Sharon Campana/EC2 Phone: (281) 483-3662

DO Mgr. Alternate: Marie Kowal/EC2 Phone: (281) 483-8875
Concurrences:

Sharon Campana/EC2 Marie Kowal/EC2 Ralph Marak
DO Manager DO Mgr. Management COTR
Sharon Campana/EC2 Steve Miller Name
Division TMR S & MA

Task Contains Flight Hardware, Flight Software or GSE? X Yes ___No

Program Supported: _Shuttle XISS _ EVA _ _Advanced

WBS: _ 1.0EVA _ 2.0FCE __ 3.0 EVR __ ECLSS XS5.0 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 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 #: CRAVE-EC2-DO16R4

Narrative Task Description

Background / Problem Description:
Thermal catriers are required to provide transport and on-orbit preservation at refrigerated/frozen

conditions of a variety of payloads.

Task Description: Provide refrigerator-freezer R/F system services to EC2 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 R/F 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, R/F 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-fit-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 R/F 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 R/F 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, R/F 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

¢. One form-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 R/F system would need to be represented at Crew
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CREW, ROBOI‘!&S AND VEHICLE EQUIPMENT (CRJLU!‘:) CONTRACT
DELIVERY ORDER # CRAVE-EC2-DO16R4

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 R/F 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 R/F 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.

Be compatible with applicable interfaces STS middeck hard mount, STS middeck

or MPLM soft stow, and Spacehab for non-operating transportation.

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 (22 1bs).

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, P/N 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 R/F systems with;

a. R/F Payloads. This includes the development, design, fabrication, and
certification of hardware/software that is unique to, or part of, the Contractor
provided R/F 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.

¢. Overall NASA/EC2 integrated controlled temperature stowage effort. This
includes the Contractor closely coordinating its provided R/F 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:

i. NASA provides the Payload Safety Engineer (PSE) who performs Series
reflight and integrated safety assessments with inputs from the R/F System
Contractor, specifically the Contractor must provided the R/F System
Safety Data Package and revisions to it.

=

e
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRIULI) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

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.

ii. 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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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRJLU!‘Z) CONTRACT

DELIVERY ORDER #: CRAVE-EC2-DO16R4

Deliverables/Products:

o

Contractor

. . to propose
None anticipated. Cont.racto_r to detail how to Starting As required
any that would be provided in order to . )
Hardware . . satisfy | September | by task being
provide the R/F systems and services
g " Task 14, 2006 fulfilled
detailed in the Task Description above .
specified
above
Mock Up
Prototype
Certification
Flight
Training
Other
Contractor
to propose
Contractor shall provide the R/F 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 R/F 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, ROBO!!&E AND VEHICLE EQUIPMENT (CRAUIZ) CONTRACT

DELIVERY ORDER #: CRAVE-EC2-DO16R4

Other Products

Contractor shall provide the R/F
systems and services detailed in the
Task Description above

Contractor
to propose
how to
satisfy
Task
specified
above

Starting
September
14, 2006

As required
by task being
fulfilled
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRJLUL) CONTRACT
| DELIVERY ORDER #: CRAVE-EC2-DO16R4

SCHEDULE
Start Date: Scpt 14, 2006 Finish Date: Dec 31, 2009

N :
By i = X "‘.’:&»'
Initial R/F System Training Session September 29, 2006
ProYlde R/F systems and services for three (3) December 31, 2009
sortie missions
Provide 12 Desiccant Pack Assemblies NLT 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 RFQ File in Microsoft Project File On CRAVE Web Site
The file is titled: N/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: $
FEE: $§ (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 (CR_/LUlE) CONTRACT
DELIVERY ORDER # CRAVE-EC2-DO16R4

DATA REQUIREMENTS

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

_—— Writt,enj Flight GFE Con:ﬁguralmn o VL Attachment -
R Approval Maﬂagement Plan. * With Prop osai» 9“3‘ éf e J—s :
N R Thuty(SO) days R oo
3 Maxrq?tory Regular Statu-a Report/ Summary followmg conitrat Monthljf Ty
.~ Submittal Revmw o & LT
. - - */ . H S Staj’t ~ . 4
. 4 |Written ijcm; Techmcal Requix‘ements R
( 3 Approval [Specifioation ‘ Per DO %hedulo Orice with Revisions: N/A
- . |Mandatory |GEE Systerns Requlrements Data o T
(\’\4 Submittal [Package . . - . Spwﬂ}éd in DQ(\ pnbg"yitp Bavxsglpns N/A
" . Written  |Flight GFE Projects Requlrememe T
5 Approval {& Veri ﬁgat:on Document SpeLillegl EnEQO Once w;iEh Revisions N/A
, Mandatory Prehmmary Desngn Rev1ew Data S ae . % et
6 |Submuttal |Pack age. , ?pectﬁe@ inDO  [Once with l?c?yzsmns N/A
< |Written  {Flight GFE Workmanshlp e e L
7 “"|Approval Spemﬁcatnons List~ Specified in PQ‘ me’ WlﬂlhReh\llSIOnS N/A
. L = w Once w/Revisions
- |written S PDR or 10% effort [(due w/DO proposal,
8 lapproval Project Schedule complete - updates & details’ N/A
- |rpprova ’ L Milestone provided as DO
progresses)
.y |Written  [Flight GFE Interface Control . - w
9 Approval ~[Docurient Specified m DO |Once with Revisions N/A
4 |Written ; ' T T Provide at time of | . . Contractor may
10 Approveﬂ GFE End Itet? Specitication Proposal Once with Revisions Y propose equivalent
Mandatory .., . .- : _— As agreed by TMR, ,
% 1 Submittal Flight GFE Faz'lure An\al;{sxs Report 1. DO As Required N/A
" |Written  |Flight GFE Verification and As Specified in - .
12 Approval |Validation Plan EA-023 - [Once with Revisions N/A
Written GFE Software Requlrements i SR
13 Approval |Specification Spectfied in DO |Once with Revisions N/A
Written i . .
14 Approval GFE Software Development Plan  |Specificd in DO [Once with Revisions N/A
15 [Written  lopp Software Design Document  |Specified m DO |As Required’ N/A
Approval I ; i ‘ )
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRJLUL) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

Interface and top
assembly drawings

TN L shall be placed into
<o |Writtén ) 6 Montha prior m L the Payload Data
016, Approval Engineering Drawings La unch Qn,cc with Rev@ons Y Library
) 5 PR Lo http*//pdlprod3 hosc

X L Jmsfc nasa.gov:7777

o . . : /
\2’1‘ Written © | o oS s i soecifiedinbo [As Regiire
| 7 Approv al- EEE Parts Lists afid Analysns Report |Specified in DO |As Reqlured N/A
[ Mandatary ICrmcal Demgn Revww Data TP AT
, 18 Submnttal i ckage s R %pemtjwd in [)F)? |ane‘/w1ti? I\lew}sﬂxons N/A
: Manélatory Engmeenng Drawing Change e b
19 submittal Proposal Astieeded . JAs Required - NA
o [Woitten” . ki Oualification Test Provedure  |Specified in DO |Orice with Revisi
20 Ap prova al Quq‘ ification Test Procedure (geca fed in DC fme with ews1on§ N/A
gy AWrtter < bt L s vandeatﬂmeof o
21 Approval . FI&ghtP :9‘1 uct Uger S,Gmde? Proposal 0,“?6 Wﬁh aRgvfgmns Y
22 I‘;i?;ﬁ?fttg? Soijtiwvhre Code Specxﬁed in I)O - As Réqxi;'red N/A
, f f o ’ (30) days after DO ' Attackmment
’ 'Written Information Technology {IT) award, and as A e
3 Approval  |Secunty Program Plan and Reports  |specified in JPG JPG 28101 Due 30 days
“ : N - . f , 2810-1 ﬂffer Do
o award
g [Writen e ication P Specified in DO |Once with Revi
24 | Approval e ?a ton Plan Specified in Once with Revisions N/A
”‘\25 Mahd’atb‘;y C, -f-» . c N ? ; Y \;’ ' i . \n [
. Submittal | ert(l ication Reportﬁ Specified m DO |Once with Revisions N/A
- 56 Mandatory |p oo Analysi Specificd mDO 1As L
- Submittal ngineéring Analysis Specificd in D As Redquired . N/A
. 2 Mandatoty Data Pack ecified In DO i
\ Submittal. Acceptance Data Package Specified in One Time N/A
After award of [st
28 gfinn(:ia:;lry Export Control Audit Results DO, yearly on Yearly Y
" . Sept. 30 thereafter
Written . . ) . .. | Attachment
29 Approval Quality Plan With Proposal Once with Revisions 511
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRJLU!E) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

Written- NI R G
30 Apbtoval Patantnghts-Retentwn ) As I@equjeq s A/s\ I}qunredx (1f Applicable) .
31 [ ‘SL‘EL‘&Z?"?“““‘.P?”“’“?‘ S0 [eareinpo freaid | ¥
a3 gﬁ“lﬁ;‘t‘;? Limied Life SystomoList' . [Specitiod inDO. _|As Redired N/A
. Space Stat:on GFE Failure Modes NP
33 \lgaigggal and Bffects Analyszs anct Cmtlcal 'fpiﬁlﬁg I’rm"w"As Required . N/A
L [OPPIOVRL hemg Ligt . 5 o
Nd Written ~ |Space Shuttle’ GFE Safety and e
34 L sproval rAnalysw Repott &Hazatd Report” v"’e"‘t“‘d DO As Required = N/A
S Bt 90 Days Prlorto SR = ;
Writteni, - Soﬁwar gQuai]ty Assurince Plar, * _ N LY . -
35 f, o L TR R S Softwars, . - |Once with Reyisions ‘
37 Appi‘(?vglf I}gporp L o DeVeiopme it e TR (?f;}pp]lcahle) ,
‘36 2;;?23&] iSS Hazard Report - Spécifid it DO [As Required” Y
Upon .. ooy 1o dnr T . " . Attachment
37 Requé ot \l({ieliab‘tht:y anq Mgm@mab?llﬂty Plan Wxth Proposal Onei Tl!v'i\leg -9
38 va“;t:zgar gggggﬁg‘égg‘ﬁea‘@“ APPIowal [eoecifiedin DO |As Requiredt N/A
" IWritten  [Risk Assessiment Exeoutive: - [ 5 ot s bal Rienined. -
?9‘\ A;;:roval’- Summalgy R&potit (RAESR) Spamﬁed , lﬁO AsrRequy*edﬁ N/A
", . ‘ 2busmess daysof }
L Contractor to
e Wriﬁen’ Problem Reporting and Corrective problem isolation |- oo . propose whether
40 Approval Action (PRACA) g:tggfit:t:ar‘tﬁanlo As Required . Y PAR process should
R de:;ction : be used instead
41 Ef;’;‘é“ Nonconformance Record Specified in DO |As Required Y
o Mandato Government Industry Data Exchange|Reported one time
42 Sub miitaliy Program and NASA Advisory whendtscrepancy {Onge with Revismns Y
o I IProblem Data: N oceurs
‘ Written Electtical, Electmniﬁ, and: ) < . : )
43 Approval Electromechnical (EEE) Pasts Spectfied in DO [Once with Revisions N/A
’ (\pp , Control Plan *- .
o DY enitonton e Prtoge[spond D0 s with Revi
44 b bmittal Certification ata ackage Specified in . |Once with Revisions N/A
 [Written Cerfification and Acceptance P . ,
- 49 Approval Requitements Docutnent ét CDR Once with Revisions NA
Thirty (30) days :
46 gg;:}ast gf;ie/Salary and Frmge Benefit after issuance of  |Once N/A
: each DO .
47 X‘;‘E‘)‘z;‘al GFE Acceptance Test Procedure  |Specified in DO [One Time N/A
48 g’fﬁ;ﬁiﬁ‘;‘l’y f};’i‘:&ggf& ;ﬁ‘f"‘“"“ & Speoified m DO |Once with Revisions | N/A
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

Spaue Shqttle G‘FE Fatlure Modes'
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49 %ffﬁ;? and Bffects Analyms (FMEA) and Speciﬁe;d inDO" JAs Iiequifed ‘ N/A
T Cntxcalltéms Llét o , T
. 50 . |Reserved. R T . - - —
+or [Manddtory [NASA Contraetar Finaticml, After Issuanice of by -0 o b
5 L lubmittal [Managément Reportmg ' |istbo Mp}lgithi}{& nE Y
<. [Written . JGovernment Prcperty Management oo oo b | Attachment
52 Japproval [plan” With Proposal, ~ |Once with Reviions | 7
53 ﬁ%‘:ﬁ?&? Sysieﬁ:n Safety Plan o With Piroboéél’ One Téme . v Attff_‘;'.?e“t
‘ A Only applicable to B-| -
; e WxthProposal/ s : .
Written o : - CRAVE contracts in | s
- 54 Approval g-QualiWP IanVTemplgte L gzvi:'l?:f' ke ! accordanée withthe |° ,"Y
SR G e [sowandtheDRD |




CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRILUIE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

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 .
Item Quantity Acquisition Cost | Property Date to lgoﬁtl:x:::d to the

Location

»t__
|

T

NA |

| |
| |

[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:

Useof .
Item Quantity Acquisition Cost Property Date to lgof‘l:l::cl:;l:d to the

Location

N/A

| | |
L | |

[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.

Page 12 of 25




CREW, ROBO'H'HIS AND VEHICLE EQUIPMENT (CR.fl U'HJ) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

GOVERNMENT FURNISHED PROPERTY
(Continued)

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

the effort:
e T e e e <
. ‘e Date to be Furnished to
Item Quantity Acquisition Cost Prope.rty the Contractor
Location
N/A

| w |
| |

[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:

Useof

. . ign Date to be Filrnished to |
Item Quantity Acquisition Cost Prope'rty the Contractor
Location

N/A

l
u | ]
| | |

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Jurnished 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'N!S AND VEHICLE EQUIPMENT (CR.LUIJ) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

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 R/F 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 (CRALU&) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

Deliverables/Products:

e SASE i Eohis g: e 5 - _g)&':
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: Decc 31, 2009

AN
i

e

2. oF
AT E oo
P R B P

i %
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, ROBO!H% AND VEHICLE EQUIPMENT (CRJLUE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

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 (CR‘L‘JE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

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 R/F 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 R/F 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, ROBOTJlgg AND VEHICLE EQUIPMENT (CRJLU!I) CONTRACT
DELIVERY ORDER # CRAVE-EC2-DO16R4

Deliverables/Products:

b

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 31, 2009

Py ! W %“?*‘é»%”gi Yo

.

Provide R/F systems and services for each
additional sortie mission

Ea

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!I!% AND VEHICLE EQUIPMENT (CR.ILU'IZ) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

CHANGES TO DRDs: NONE

CHANGES TQ GOVERNMENT FURNISHED PROPERTY: NONE
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES)
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CREW, ROBOM AND VEHICLE EQUIPMENT (CRM) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

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.

OPTION 3 TITLE:
ISS Missions

Background / Problem Description:
In conjunction with Contractor performing this R/F services task, the Contractor is requested to

provide a proposal for supporting ISS missions.

Task Description: Provide refrigerator-freezer R/F 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 (CRM) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

Deliverables/Products:

i
i Epe ey

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 31, 2009

ot L B

Provide R/F 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’IIHLIL AND VEHICLE EQUIPMENT (CRA%) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

CHANGES TO DRDs: NONE

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES)
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CREW, ROBO!I(!% AND VEHICLE EQUIPMENT (CRM) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

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,

OPTION 4 TITLE:
ISS Mission Extension

Background / Problem Description:
In conjunction with Contractor performing this R/F 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 R/F 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.
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CREW, Ronomg AND VEHICLE EQUIPMENT (cnwﬁ) CONTRACT
| DELIVERY ORDER #: CRAVE-EC2-DO16R4

Deliverables/Products:

ot 5 % o R R S K

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: Decc 31, 2009

Provide R/F 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, ROB(“‘ILS AND VEHICLE EQUIPMENT (CM'IE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16R4

CHANGES TO DRDs: NONE

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE
(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES)
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BOE- CRAVE-EC2-DO16R4

The attached proposal includes our cost basis of estimation for the additional
task items identified in the modification to Section 5 of the DO-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-1 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
HVR/Bench 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.



LmTHE UNIVERSITY OF

ALABAMA AT BIRMINGHAM
VOLUME IV
COST/PRICE

Refrigerator/Freezer Services

Submitted via E-mail to:

CRAVE@ems.jsc.nasa.qov

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-DO16 (Rev 4)
Under Contract NNJOSHB42B

Technic int of Contact: Administrative Point of Contact:
Lee Moradi, CRAVE Program Manager Tim Parker
Center for Biophysical Sciences & Engineering Grants & Contracts Officer
The University of Alabama at Birmingham The University of Alabama at Birmingham
CBSE 100 AB 1170
41630 3rd Ave. South 1630 3rd Ave. South
Birmingham, AL 365294-4400 Birmingham, AL 35294-0111
TEL: (205) 975-2718 TEL: (205)934-6793
FAX: {206) 975-1709 FAX: (205) 976-6077
moradi@chse.uab.edu tmparker@uab.edu
hitp:/i bse .edu/engineering-
division.shiml|

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.




TOTAL ESTIMATED LABOR COST- UAB/CBSE $ 29,652.20
CRAVE DO-16 | |
OTHER DIRECT COSTS (by FY)
Note: ODCs may be separated by FY to accommodate |Matenals $ -
the burden rates established for future years. Equipment $ -
Travel (FY2009) $ -
Travel (FY10-11) $ -
Supplies (FY 2009) $ -
Supplies (FY10-11) $ -
Subcontracts (w/ID) $ -
Subcontracts $ -
Other (S&H) $ 200.00
Other $ -
TOTAL $ 200.00
ODC Burdens (example G&A)
Rate
jitem 1- Travel F&A 45.00%1| $ -
item 2- Subs F&A 45.00%| $ -
itemm 2- Other F&A 45.00%| $ 90.00
TOTAL ODC Burden | $ 90.00
TOTAL Non-labor $ 290.00
percent total proposed dollars
FEE *

_ $  29942.20
Note: Fee shall not exceed NTE Fee Rate



Labor Category- UAB/CBSE 5 F ) i

Program Manager O $ 3 $ $ o} $ $ o] $ $ 16} $ 5 2,395.68
Manager 0}$ 10816]% 0]$ 112608 o]$ 160518 0]$ 12001]% 7013 12410} $ 868700 701 $ B,587.00
Supervisor oS - 1% o} $ - 18 als - 1% 0] $ - I$ ol s k] - O -
Techmcal P 1T ois 97r7[s oj$ 101.514S 0[5 0470]s o]$ 10830]$ 136] § 112.02[$ 15.234.72 136] $  15,234.72
Techrucal P ] ols s502]$ ojs e6758{S EENEEIE ofs 7195}$ ols 744213 - o]s -
Techmcal Prof 1] o[s 5088]sS ojs s283]s ofs  5443[% 0[$ 5624F8 o3 s5812{% - of $ -
Analyst 0] $ - o] s - 1% O § - 13 ofs - §s 0t § - 18 - of $ -
Techmucian I os - ] 0% - $ 01§ - $ 0] s - $ 0f $ - $ - o] $ -
Techmucian [ o|s 5680}sS ols 5810]s 0f$ 6085]$ ojs 6287)s 8fs 6497]8 51876 [ 519.76
Techucran 1 oj$ 48.871%5 FEEETAH o}  s232)s o]s 54041% o] 5583)% - -

TT Professional [ o[$ 10948{s ol$ 11385]% o|s 11738]s$ o[$ 12t42]s o]s 12553)s - of $ -

IT Professional 1 ofs  ete3is ols 9562]% ojs e8s56]s ol 10133]s ofs 1054t]s - os -

IT Professional 1 ol s - Is o} $ - 13 L E - I3 o3 - |s K - I3 - L E] -
Secretary o]s 4904]s ojs 51003 oy s251]s ojs s424)s 48 s503]$ 22412 'S 224.12
Clerk als - $ 0] % - 1s 0 $ - $ ol $ - $ 0l s - $ - Of § -
Business Specialist ols 7i193ls ofs 7487]s RSl B 0{$ T971fs 24| 8238]S 197736 24} 1,877.36
Data/De M. 0|$ 447835 0] 465718 0]$ 479338 0l 4850)¢$ 12]$ 51131% 613 56 12 613.56
Manager | 0 0} 0 3 0 of G 0f 0 0 o -

Sr Destgner 0 0 3] $ 0 1] Q 0] &} O of § -
Designer Q 0) 0] $ 0 0 [ 0f 0| 0f [ k3 -
Secretary 1 0 0} i $ of o} | 0] 0f o] o] § -
Secretans 1 [} 0 0 $ of 0] 0 of of [ ol $ -
Secretary 11! 0 E 0 $ 0j o} o of 0} [ o § -
Secretany 1V o] Of $ 0; g 0f 0) 0 0 o -
Business Spectalist o) 0] Qi $ {0 0] [s} 0 i} [+ [ E3 -
Clerh { b o] 0 $ 0] 0f ] [i G [} £ ] -
Clark I 0 o} 0] 0] 1 0f 5 0 0 0} o} 0
Clerk LI 0} o} 0| [ 0| ) 0 0 [ o o 0
Clerk IV 0 0 3 0} [{ E 0 o o] - of o 0
Destanes 11 o|$ 8134 cfs 8486]% ols 872213 oj$  $017]s ofs 9321]s - o] § -
Designar 1T ols 5225 cls  5435]s 6|8 55951 ols s78c]s ofs sa72fs - o] § -
Precision Machinrst s 4500 O] 4658]1% o} $ 4821 %% o $ 4989) 3% 0l $ 516415 - s -
Sceriiat Techmcal Speciatist I o 156983 ojs 1624113 ols 16859} ofs iraa|s ofs 18043]$ - ol $ -
Screnust Tecnmical Spectalist T [ 11225 % cls 11610]% 0]% 12050} $ s 12463088 0] 128931% - s -
Other cateponies {isted 12 Sechon B at O - of D 0f s 0] 0] [&: 0 ¢! s [s) o 0O [ 4]
Cther of s - [ 0 of o 0 g 0 [ 0 of 0 of 0f o o]
Orther ol $ - of 0 of 0 o| - g 0 0] ¥ of 0 0 o] 0] o]
Other ol's - of 0 0] 0| 0 0 [ 0f 0 0 o} 0] [ [0
Other o § - 0 7 £ 0 0 [ 0f 0 0f 0f of E [ E [
Other BB - of 0 0] 0 [ of 0 o 0f 0f 0] 0} 0] o o]
Other ol s - of [ 0 [ [ [ii 0 g [¢ [5 5 0] [0 [ 0]
Other ol s - o 0f g £ 0] [ of 2 0 0] 0] E [ of 0f
Other ol $ - o 0f [§ [ 0] of o} 0 0 0] 0 E o 0] [
Other of s - 0 0f £ 0 [ o} of E 0 0 0] 0] ¢ 1 [
Other B - [ 0| 0 0 0 E [ 0 0f 0 0 0 5 [ 9|

* FBR = Fully Burdened Labor Rate as specified in Section B of Contract
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Cost

Parts & matienals

input ltem Here

Input ltem Here

linput item Here

Input ltem Here

Input ltem Here

Hnput item Here

Input liem Here
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NNJO5HB42B - UNIVERSITY OF ALABAMA AT BIRMINGHAM

CURRENT TOTAL FUNDING

Delivery Order 7
FFP $ 8,908 | .
$§ 8908
DATE DO VALUE
COST FEE CUM. TOTAL
DO 7 08/26/05| $ $ 8,908 - $ 8,908
TOTAL $ 8,908
Delivery Order 16
Cost Total $3,367,572 31
Fee Total $ -
Total Cost & Fee $3,367,572.31
DATE DO VALUE
COST FEE CUM TOTAL
DO 16 09/19/06/ ¢ $ 17934791 % - $1,793.479 11
DO 16 R1 05/15/08] § $ 1,045,766 | $ - $ 2,839,245.11 |Exercised Opt 3e & 4
DO 16 R2 08/07/07| $ $ 100,485 | $ - $ 2,939,730 11
DC 16 R3 12/17/08} { $ 397,900 $ 3,337,630 11
DO 16 R4 07/21/09| $ $ 29,942 $ 3,367,572.31
TOTAL $ 3,367,572 31 -
Delivery Order 38
Cost Total $2,217,849 40
Fee Total 3 -
Total Cost & Fee $2,217,849.40
DATE DO VALUE
COST FEE CUM. TOTAL
DC 38 06/26/08] § $ 15558518 - $ 1,555,851.36
DO 38 R1 12/15/08] $ $ 661,998 | $ - $ 2,217,849.40
TOTAL $2,217,849.40 | $ -
TOTAL CONTRACT VALUE. $5,594,329 71 . - $559432971
b 4,178,318.80

REMAINDER.

q
$ 1,416,010 91




MOD # COST FEE Running Cost Running Fee |CUM FUNDING ﬁunning Total |
1 $ - $ - $ 200 | % - $ - $ 2.00
2 $ 2489800 | $ - $ 25,000.00 | $ - $ 2499800 |$ 25,000.00
3 $ 8,954.00 | $ - $ 3395400 8 - $ 895400 |$ 33,954.00
4 $ - $ - $ 3395400 | ¢ - $ - $ 33,954.00
5 $ - $ - $ 33,85400 | $ - $ - $ 33,954.00
6 $§ 275000001 % - $ 308,954.00 | $ - $ 27500000 |% 308,954.00
7 $ 200,000001 % - $ 508,954.00 | $ - $ 200,00000|% 508,954.00
8 $ - $ - $ 508,954.00 | $ - $ - $ 508,954.00
9 $ 200,00000]| % - $ 708,95400 | $ - $ 200,000.00 | $ 708,954.00
10 $ 131,132.00| % - $ 840,086 00 | $ - $ 131,132.00| $ 840,086.00
11 $ 1339884001] % - $ 974,070.00 | $ - $ 133,98400|% 974,070.00
12 $ - $ - $ 97407000 $ - $ - $ 974,070.00
13 $ 100,000.00 | $ - $ 1,074,070 00 | $ - $ 100,000.00 | $1,074,070.00
14 $ 64,33100 | - $ 1,138,401.00 | $ - $ 64,331 00 | $ 1,138,401.00
15 $ 10741600 $ - $ 1,245,81700! $ - $ 107,416 00| $1,245,8317.00
16 $ 170,000.00 | $ - $ 1,415,81700 | § - $ 170,000.00 | $ 1,415,817.00
17 $ - $ - $ 1,415,817.00 | $ - $ - $ 1,415,817.00
18 $ 500000001} % - 3 1,915,817.00 | § - $ 500,00000 | $1,915817.00
19 $ - $ - $ 1,91581700 1 § - $ - $ 1,915,817.00
20 $ 10000000 | $ - $ 2,015,81700 | $ - $ 100,00000 | $ 2,015,817.00
21 $ 200,00000]| % - $ 2,21581700 | $ - $ 200,000.00 | $2,215,817.00
22 $ 43250180} % - $ 2,648,318.80 | $ - $ 432,50180| % 2,648,318.80
23 $ - $ - $ 264831880 | $ - $ - $ 2,648,318.80
24 $ 340,00000] % - $ 2,988,31880 | $ - $  340,000.00 | $ 2,988,318.80
25 $ - $ - $ 2,088,318.80 | $ - $ - $ 2,988,318.80
26 $ - $ - $ 2,988,31880 1 § - $ - $ 2,988,318.80
27 $ 200,00000 | $ - $ 3,188,31880 | $ - $ 200,000.00 | $3,188,318.80
28 $ 270,000.00 | $ - $ 3,458,31880 | $ - $ 270,000.00 | $ 3,458,318.80
29 $ 100,00000 ]| § - $ 3,558,31880 | $ - $ 100,00000 } $ 3,558,318.80
30 $ 620000001 % - $ 4,178,31880 | § - $ 620,00000 % 4,178,318.80
TOTAL $ 4,178,318.80 $ -
FIRM FIXED PRICE $ 21,454 00 $ 4,156,864.80
RECAPITULATION OF FUNDING
This Acfion
Prior Fundin {Mod 30) Cumulative Funding
Firm Fixed Price $ 21.454.00 $ - $ 21,454 00
Cost $ 3,536,86480 $ 620,00000 $ 4,156,864 80
Fee $ -8 - -
Total ¢ 3,558,318.80 $ 620,00000 $ 4,178,318.80

Notes

Admin. Change K no.

includes other admin chgs
includes CVonDO 7

Admin wage determination
Admin: deletefreplace drd 40
funds slated. DO 16

funds slated: DO 16

Admin wage determination
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 stated. DO 16

Admin: wage determination
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) / DO38
(190k)

Admin: wage determmnation
Admin correct recapitulation
funds slated: DO 38

funds slated DO 38

DO 16



Technical Analysis
NNJOSHB39B — Hamilton Sundstrand
Crew, Robotics and Vehicle Equipment (CRAVE)

TO: Adrian Clayton/BH & Ronald Johnson/BH
FROM: Sharon Campana/EC

SUBJECT: DO16 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
[ 1 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 of the 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.):
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/EC2/TM

Evaluator’s Name and Title Date

Signature
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Nationiat Aeronautics and Space Admimstration
Lyndon B, Johnson Space Center
Houston, TX 77058

ORDER FOR SUPPLIES OR SERVICES

Page 1of 1

1 Order No.
NNJOSHB42B, CRAVE DO16R3

2 Date of Order
See Biock 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./Buyer: BH2/Mary Thomas

Tel No.. 281-483-8628 Fax: 281-244-0995

E-mail:_mary[thomas@nasa.gov

4 Ship To.

Transportation Officer, Building 421
NASA Johnson Space Center
Houston, TX 77058-3696

Mark For Accountable Property

Order No. NNJ0SHB42B. CRAVE DO16R3

5, Contractor:

University of Alabama @ Birmingham Center
Attn: Lee Moradi, CBSE 100

1530 3" Avenue South

Birmingham, Alabama 35294-4400

6. Deliver On or Before' 9/14/06 10 12/31/09
F.O B Paint. DESTINATION

Discount Terms. Net 30 Days.

Phone 205-975-2718 X Fax. 205-975-1709

TIN: 63-8005396 CAGE CODE' 0DV74

7 BILLING ADDRESS.

NASA Johnson Space Center

Attn: LF231/Accounts Payable Group
Houston, TX 77058-3696

Order No - NNJO5HB38B, CRAVE DO16R3

8. Type of Order:

{1 PURCHASE: Please furnish the following in
accordance with the conditions specified on this order
Reference.

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 s 1ssued subject to the
terms and conditions of contract number

9. Written acceptance of this order by contractor {[] 11s, [B ] is not
required. Sign below if required and return to contracting officer.

10 Name: Ronatd Johnson

Name, (Persan authorized to sign)
Signature: Date Signature: Date [jjd/ ()6,
CONTRACJFING OFFICE
11, Schedule M
ITEM QUANTITY UNIT QUANTITY
NO DESCRIFTION QRDERED UNIT PRICE AMOUNT ACCEPTED

REFRIGERATOR-FREEZER SERVICES

Revision 3 to DO 16 is issued to increase the DO value by $397,900 from
$2,839,730.11 to $3,337,830.11. This change 15 a result of the revised
manifest. All other terms and conditions of the DO remain unchanged.

Y

RECAP OF DO VALUE

o

Prior This Action CUM Value
Cost ¢
moob el o
TOTAL $2,839,730 11 $397,900 $3,337,630 11
12. For JSC internal Use Cnly' 13 Total
Requisition No. N/A [C] COMP [] PART. PPC.

Rissue To: EC/Ralph Marak, x36144

r——

FOR_EC2/Sharon Campana, x45508

$ $3,337,830.11 NTE

14 Quantities n “Quantity Accepted” Column Have Been

D INSPECTED E] ACCEPTED

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

]

RECEIVED

BY:

Authorized U 8. Government Representative

Date

JSC Form 1428 (Rev November 10, 2004) (MS Word August 1995)
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TOTAL ESTIMATED LABOR COST- UAB/CBSE $ ]
CRAVE DO-16 | !
OTHER DIRECT COSTS (by FY) |
Note: ODCs may be separated by FY to accommodate  |Materials $ ]
the burden rates established for future years. Equipment $ )
Travel (FY2009) $
Travel (FY10-11) $
Supplies (FY 2009) $
Supplies (FY10-11) $
Subcontracts (w/ID) $
Subcontracts $ DL(/
Other (FY2009) $
Other (FY10-11) $
TOTAL $
ODC Burdens (example G&A)
Rate
item 1- Travel F&A $
it 2- Subs F&A M s
item 2- Other F&A 3
TOTAL ODC Burden | $
TOTAL Non-labor 3
percent total proposed dollars
FEE *

—————————————
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*Note:

Fee shall not exceed NTE Fee Rate



Labor Category- UABICBSE

FY 1 Estimated
Hours

Frt

Totalt FY 1

Total FY 2

FY3

F¥Y3

‘Tatal FY 3

Fra

Fra4

FBR*

FYSs

Total FY | Estimated

FYs

FBR*

Total FY S

TOTAL
‘Estimated
- Howrs

TOYAL FOR

RFS

Program Manaper

Manager

Supervisor

Techmical Professional IH

Techrieal Professional 1

‘Technical Professonal 1

Analyst

Technscran TH

Techrucian 11

Technacian 1

IT Profcssional I

IT Professional I

IT Prof 13

Secretary

Clerk

Business Speciabst

Data/Documents Management

Manager 1

Sr Designer

Designer

Secretary ¥

Secretary J1

Sccretary 1T

Sccretary IV

Busmcss Specalyi [

Clerk 1

Clerh I

Clerk I

Clerk IV

Designer (11

Dcsigner I

Precision Machinst

ScenustFechnwal Speciahst 15

Scientist Techmcal Specabst 1T

Other categornies bsted i Section B o

RIE|R|E

Other

Other

Other

Other

Matorials .

* FBR = Fully Burdened Labor Rate as specified in Section B of Contract

D

B

e | e g | R ] D
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Item

Estimated
Cost

Procurement and paris

costs associated with

{H/W upgrades in

excess of proposed

estimates

jinput tem Here

[input tem Here

|input ttem Here

{input ltem Here

{input item Here

|input ltem Here

|input Item Here

Input Rem Here

Input item Here

Input tem Here

Input ltem Here

Input liem Here
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|TOTAL Materials
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~

National Aeranautics and Space Administration
Lyndon B. Johnson Space Cenler
Houston, TX 77058

4
ORDER FOR SUPPLIES OR SERVICES

?
Page 1 of 1

2 Date of Order
Sae Block 10 Below

1. Order No.
NNJO5HB428B, CRAVE DO16R2

NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO,

Certified for National Defense under DPAS (15 CFR 700} DO-CO

3 Issuing Office.
NASA Johnsen Space Center, 2101 Nasa Parkway
Houston, TX 77058-3696

Org /Buyer BHz/Mary Thomas

4 Ship Tor

Transportation Officer, Bullding 421
NASA Johnson Space Center
Houston, TX 77058-3896

Mark For: Accountable Property

University of Alabama @ Birmingham Center
Attn: Lee Moradi

1530 3 Avenue South

Birmingham, Atabama 35294-4400

Tel No : 281-483-8828 Fax 281-483-4173 Order No NNJG5HB42B, CRAVE DO16R2
E-mail: _mary f thomas@nasa gov
5. Contractor: 6 Deliver On or Befora; 9/14/06 tg 12/31/09

F OB Point' DESTINATION
Discount Terms: Net 30 Days

7 Bl

Phone 205-975-2718 Xx Fax: 205-975-1709

TIN. 63-6005396 CAGE CODE' 0DV74

LLING ADDRESS,
NASA Johnson Space Center
Attn' LF231/Accounts Payable Group
Houston, TX 77058-3696
Order No.: NNJO5SHB39B, CRAVE DO16R2

8 Type of Order:

[[] PURCHASE. Please furnish the following in
accordance with the conditions specified on this order.
Reference

DELIVERY: Except for the Terms and Conditions of Purchase
Order listed on the foliowing page, this delivery order is sub{ect to
instructions contained on this form and 1s issued subject to the
terms and conditions of contract numbar

9 Wiitten acceptance of this order by contractor [[] ] is, [B<] 11s not 10. Name: Ronald Johnson
required. Sign below If required and return to contracting officer
Name: (Person authorized to sign)
Signature. Date. Signature: Date: _&Z]é?
11 Schedule 7
ITEM QUANTITY UNIT QUANTITY
NO DESCRIFTION ORDERED UNIT PRICE AMOUNT ACCEPTED
REFRIGERATOR-FREEZER SERVICES
Period of Performance 9/14/06 to 12/31/09
Revision 2 to DO 16 is issued to increase the DO value as a result of & 64
Sorhie flights 13A 1, 15A, and 1J/A  Sortie fight 1J/A has been
excelerated The DO value is increased by b"/
to $2,939,730.11
12 For JSC Internal Use Only. 13 Total
Requisttion No: N/A O coMP [] PART. PPC
$ 2,939,730.11
Rissue To EC/Joe Gensler, x30025 FOR' EC/Warren Ruemmele, x33662
14. Quantittes in “Quantity Accepted” Column Have Been
[:| INSPECTED [C] ACCEPTED D RECEIVED
TO CONFORM TO THE CONTRACT
ACCEPTANCE WILL BE AT JSC UNLESS BY:
OTHERWISE NOTED.
Autherized U S Government Representative Date

JSC Form 1429 (Rev November 10, 2004) (MS Word August 1995)




? ?

DO 16 VALUE
NNJOSHB42B - UNIVERSITY OF ALABAMA
Cost Total b«,f
Fee Total $
Total Cost & Fee 2,939,730.11
~DATE DO VALUE
ACTION
TOTAL | FEE% cosT FEE CUM. TOTAL
DO 16 05/16/06 \
DO | osioan7] ol by o4 b4
DO 162 | _o0sioeio7]

TOTAL $ 2,039,730(% -




B

“I Natlonal Aeronautics and Space Adminlstration
Lyndon B, Johnson Space Center
Houston, TX 77058

ORDER FOR SUPPLIES OR SERVICES

2

Page 1of 3

2. Date of Order
See Block 10 Below

1. Order No.
NNJOS5HB42B, CRAVE DO16R1

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 /Buyer BH2/Mary Thomas

4. Ship To:

Transportation Officer, Building 421
NASA Johnson Space Center
Houston, TX 77058-3696

Mark For. Accountable Property

Tel No." 281-4683-8828 Fax. 281-483-4173 Crder No.. NNJOSHB428, CRAVE DO16R1
E-mail: ft a,qov
5 Contractor: 8. Deliver On or Before. 8/14/06 to 12/31/09

University of Alabama @ Birmingham Center
Attn; Lee Moradi

1530 3" Avenue South

Birmingham, Alabama 35294-4400

F OB Point. DESTINATION

Discount Terms: Net 30 Days.

Phone' 205-975-2718 X Fax. 205-975-1709

TIN- 63-6005396 CAGE CODE. oDv74

7 BILLING ADDRESS:

NASA Johnson Space Center

Attn LF231/Accounts Payable Group
Houston, TX 77058-3696

Order No. NNJOSHB398, CRAVE DO16R1

8. Type of Order:

[0 PURCHASE: Please furnish the following in
accordance with the conditions specified on this order.

Reference:

DELIVERY: Except for the Terms and Conditions of Purchase
Order fisted on the following page, this delivery order s subject to
instructions contained on this form and is 1ssued subject to the
terms and conditions of contract number:

9 Written acceptance of this order by contractor [[] ]is, [B<] ] is not

required Sign below if required and return to contracting officer.
Name. (Person authorized to sign)

Date

Signature.

10. Name: Ronald Johnson

Signature: ° Date l;;{ /(]/
NTRACTING LOFFICER

11. Schedule

7

ITEM DESCRIPTION

QUANTITY
ACCEPTED

QUANTITY
ORDERED

UNIT

PRICE AMOUNT

UNIT

REFRIGERATOR-FREEZER SERVICES
Period of Performance 9/14/06 to 12/31/09

Revision 1 to DO16 Is Issued to exercise the following prepriced Options
which will provide Galley refrigerator/freezer services to the ISS program
The 158 Mission will begin on ULF2 (STS-126) currently scheduled for
launch 10/9/08 or 10/23/08

1 Option 3e, One iSS FYQ9 First 1SS Mission

Option 4, Three 1SS Mission Extensions (8 months worth of extensions to

provide a total of 24 months of-on-orbit operation)
(continued)

12, For JSC Internal Use Only:
Requisition No . N/A

Rissue To: EC/Joe Gensler, x30025

O cowmp

FOR. EC/Warren Ruemmele, x33682

13 Total
PPC

O PART
$ 2,839,245 11 NTE

14 Quantities in “Quantity Accepted” Column Have Been

[] INSPECTED [C] ACCEPTED O 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 August 1995)




1

%ORDER FOR SUPPLIES OR SEF@@:ES

| Order No.: NNJO6 DO18
(CONTINUATION SHEET) PAGE 2 of 3
SCHEDULE
ITEM DESCRIFTION ggggg; UNIT I AMOUNT Eé’éé‘.l{?o

RECAP OF DELIVERY ORDER VALUE:

BASE
Option 3e 'b L(
Option 4

CUM TOTAL: $2,8309,245 11

THIS IS A CPFF DELIVERY ORDER

JSC Form 1428 (Rev Noverber 10, 2004) (MS Word August 1985}
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Flight Assignment Working Group (FAWG) Planning Manifest

Proparad by USHI0OC ABarton K, Gilon

MASA Ofcial: Yok Ceggeshall
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Lyr lon B lubesar pace Center

LTI L AP L} |

| M ongd deraaauti 5 and Space Adminsiration I

ORDER FOR SUPPLIES OR SERVICES

Page 1of 2

Pr o rdar No
3ea Block 10 Balow

2 Date of Otder NOTE: MARK ALL PACKAGES AND PAPERS ‘VITH ORDER NO

B -DRAVE-ECZ-U018

Cartified for National Defanse undaer DPAS (18 CFR 700} DO-C9O

Org./Ruyer gH2Mary Thomas

Tel No.: 281-283 aurg Fax 191244 3995
E-mail: _masy f thomas@nasa qoy . o

3. lIssuing Cfiice T 4 Shp To
NASA Johnson Space Canter 2101 Nasa Parkway Transportation Officer, Building 42|
Houston, TX 77048- 1696 NASA Johnson Space Center

Houston, TX 77058-1696
Mark Far Accountable Proparty

Ordar Mo DO-CRAVE EC2 DQ18

The University of AMlabama al Birmingham Center for
Avenue South, Birmingham, Alabama 35294-4400

5. Contractor 6 Oelwer On or Before See Statement of Waork
Biophysical Sciences and Engmeenng CBSE 100, 15303 | £ 0B Point Destinalion

Discount Terms  Net 30 Cays

7 BILLING ADDRESS
NASA Johnson Space Center

Phone: (206)975-2718 ¢ Fax 2058751709 Attn LF23%/Accounts Payabie Group
Houston, X 77058-3696

TIN: 63-6006396 CAGE CODE uov7a Order Na.. DO-CRAVE-EC2-D016

8. Type of Order:

PURCHASE: Please fumnish the fol X] DELIVERY: Except for the Terms and Conditions of Purchase
O pedﬂe?onthsorder thrsdelhryorderhau

accordance with the conditions g Order listed on the page,
Reference: instructions contained on this form and Is issued sul
terms and conditions of contract number:
9. Written acceptance af this order by—céhl?éaor (2] }is, [ ] 1s not 10 Name. fobert Kb 1
required. Sign below i iequired and return o conliacting officer
Name: Jane Fant (Person authorized to sign)
Signature: ﬁ&g@mﬂ Date: 11:16.08 Signature: Date
! CONTRACTING OFFICER
11 Schedule
B DESCIPTION m NI ;:::TE AMOUNT :‘lf‘ E’:'f;::;
D-CRAVE-EC2-D0O16, Refngerator-Freezer Sarvices
1 Basic; JSL
The contractor stall perform and deliver 1o all reauiremants far DO-
CRAVE-EC-DOIS, Reingerator Fioazer Sarvices
Option:
NASA vall wraruise options in this DO {o satisty the maximum mission
need. The govarnmaent may axercise the prapnied eption desyribed on
the next ;age by ~otflcation t the contractor na later than 15 daya
befors the ompietinn of the basic delivary order requremant The
govemment ipay also elect tu exercise an sphon more than once
Penod 3 Pedarnance M14M8 10 1431 09
12. For JSC Internal Use Uniy: - 3 Total .
Requisition No.: ] comp [ PART. PPC
3
Rissue To: ; ansle arre ol ;
14. Quantitias in "Quanhty Awepted" Colurmn Have Been
[ INsPeEcTED 3 AccerTED 1 wreceved
TQUONFORM TO THE GONTRAC™,
ACCEPTANCE WILL BE AT JSC UNLESS BY:
OTHERWISE NOTED.
Authorizad U S Govemmant Reprasentative Date

JSC Form 1429 (Rev Novembaer 10, 2004) (MS Word August 1895)



ORDER¥ )R SUPPLIES OR SERVICES

Sehon fa 000 Separ e Cegrada loc sore hight suppon

Spttor 1h MERLIM Cadey Food Warmer (FY 78 ratas)
Cpton Y MEALM Maley Teod Warmar Cest 1SS Mission © " (F Y08 atesy

Onton Ja dre ddiiibe na b o7 375 Sortia *
Option 26 Ohe phdbioead YN STS Sorteg
Untion 26 One witionai FY08 STS Sartle *
Chtiens 24, Ong addino 3 £ 10 ST Sortia
Dption ta, O (S§ TYD7 Fist 1SS Mission *
Option 3, Ona 1SS FY07 1SS Mission (not first) "
Option 3¢, One 1SS FY08 First ISS Mission *
Option 3d, One 1SS FY0B ISS Mission {not first) *
Option 38, Ona ISS FY00 First 1SS Mission *
Option 3%, Une 1SS FY09 1SS Mission (not fiest) *
Option 3g, One ISS FYtO Firgt ISS Misson *
Option 3h, Ona ISS FY 10 ISS Mission (not first) *
Option 4, One ISS Miasion Extenaion

PERIOD OF PERFORMANCE: 9/14/06 to 12/31.09

* = Unitprice uses rates in effect at end date of Soitie - 158 Masiun
Actual price shall use CRAVE rate schedulss

I1SS or Reflight aptions assume the Basa Option i avive

Additional costs would be incurred on FY 10 fights dua to the Basic Option
ending at 12/31/09 {.e. quarterly reviews, Managemant, atc }

* = Assiumes option for first (SS mision for MERLIM bas bean sxorc.sed

Order No.: PAGE 20f 2
(CONTINUATION SHEET)
SCHEDULE
s {af tH o n e E F wuwe [ Jf"fﬂ;’,

477 (P NOwerion 10, Z004) (WS Word August 1557
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preepy ey e g
SR FREREINEORBNCON CALL (N0 COLLBCT EA

REQUEST FOR QUOTATIONS ] PAGE 1 OF 1 PAGE(S)
(THIS IS NOT AN ORDER) THIS RFQ D;s IS NOT A SMALL BUSINESS- SET-ASI0E 1 1
1. REQUESTNG  _ 2 DATEISSUED [3. REQUISTTION/PURCMASE REGUEST |4. CERT, FOR NAT. DEF, RATING
no-éz‘ﬁ‘m-zmm UNDERB%%: f = DO-C9
59. ISSUED BY e 6. DELIVER BY (Dats)
Lyndon B. Johnson Space Center/NASA/BH2 See Attached DO
Houston, TX 77058

bt ISBUNG Nﬂ_ockxﬂm.r&;nz:pm fndicase en this form and relunt & 10 the address in Block SA.

orighn unless cthverwisn lndicated
st be compivied by the quoler.

OFFICE
CLOSE OF BUSINESS {Date)

11._SCHEDULE (Include applicable Federal, State and local taxes)

ITEM NO.
.

SUPPLIES/SERVICES QUANTITY | UNIT

001

DO The: Refrigeralor-Fraeznr Svaiem Services —

Busic Option
Option 1. ROCC Seperme Unerade

oo Wormse (Devefomment, YOS rates)

QOntio 1b. MERLIN Gafley
Option 1e. MERT'IN Galley {iven Food W
Option 2, One additional FYU7 STS Sortie

antion b, One IS FXG s Sirs
Option %c. e T5S FYO8 Firt 198 Mission
Option 34, Une 1SS FYOR [SS Myssion (1t first
Option 3¢ Oue 155 FY09 First IS5 Mission

NOTE: Additional provisions and representations | X| are are not aitached.

T ZRCO0E] o - Ji 5 4
i

R g o
Rl Bt I TR (T7pd o
SR
E f‘:i R

3

voi RERL B B a/e R

27

18-1 [7]
L - e Lyl
FARM ansie
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o

g lionei Aaronautics and Space Administration
don B Johnaon Space Center ORDER FOR SUPPLIES OR SERVICES Page 1of 2
. Houston, TX 77058
1. Order No. 2. Date of Order .
DO.CRAVE-EC2-D018 Sue Block 10 Balow NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO.
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./Buyer; BH2MMary Thomas Houston, TX 77058-3606
Mark For: Accountable Proparty
Tel No.: 281-483-8628 Fax: 281244-0885 Order No.: DO-CRAVE-EC2-DO16
E-mall. _m
5. Contractor: 6. Deliver On or Before: See Statement of Work

The University of Alabama at Birmingharm Center for

Biophysical Sciences and Engineering CBSE 100, 15303° | F.0 8. Paint: Destination
Avenue Scuth, Birmingham, Alabama 35284-4400 i

Discount Tenns: Net 30 Days.

7. BILLING ADDRESS:

Phone: (205)975-2718  x Fax: (205)975-1708 2:"?&02’;1 IAccounts Payﬂblﬂ Gmﬂp
Houston, TX 77058-3696

TIN: 63-6005398 CAGE CODE: 0Dv74 Order No.: DO-CRAVE-EC2-DO16

8. Type of Order:

[J PURCHASE: Please furnish the following in Bd DELIVERY; Except for the Terms and Coruitions of Purchase
accordance with the conditions specified on this order. Order listed on the bllowhﬁ‘peua. this defivery order is subject to
Reforence: instructions contained on this form and Is issued subject {o the

terms and conditions of contract number:

8. Written acceptance of this order by contractor [33 ] s, [LJ ] is not 10. Name: Robert Kolb

required:.a?lgg mu requived and retum to contracting officer.

Name: {Person authorized to 2:1){, W

Signature: Date: /426 Signatura: Date: 7+ /9-0(

CONTRACTING OFFICER
11. Schedule
ITEM QUANTITY UNIT QUANTITY
NO DESCRIFTION OROERED uwar FRICE AMouNT ACCEPTED
DO-CRAVE-£G2-DO18, Refrigarator-Freezer Services

The cantractor shakl perform and dssiiver to alf requirements for DO-
CRAVE-EC2-DO16, Reftigeraicr-Freezer Sarvices.

Option:

NASA may exarcise options in this DO to satisfy the maximum mission
nesd, The government may exercise the prepriced option described on
the next page by notification to the contractor no later than 15 days
befora the completion of the basic defivary order raquirement. The
govemment may also elect to exercise an aption mere than once,

Period of Performance: 8/14/08 to 1231/09

12. For JSC Internal Use Only: 13, Total
Requisition No.: 0 cOMP. [ PART. PPC:
—— $1,793, 479,
Rissue To: : pngler, x30025
14. Quantities in “Quantity Accepted” Column Have Been
] INSPECTED [] AccepTED [1 Recewveo

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

X

Authonzed U 5. Govemnment Representative Date

JSC Form 1429 (Rev Novamber 40, 2004) (MS Word August 1995)



¥

/
Order No.: ____ ORDER@% SUPPLIES OR SERVICES f§

{CONTINUATION SHEET)
SCHEDULE

e

PAGE 2 of 2

DESCRIPTION

PRICE

| mwour T Sy

Option 1a, ROCC Separate Uipgrade for sortie fight support

Option 1b, MERLIN Gallsy Food Wammer (FY 08 rates)
Option 1c MERLIN Galley Food Wanmer First ISS Mission * ** (FY08 rates)

Option 2a, One additional FYD7 STS Sortie
Option 2b, One adddional FY08 STS Sortia *
Option 26, One additionsl FYD8 STS Sortie *
Option 2d, One additional FY10 STS Sortie *
Option 3a, One ISS FYO7 First 1SS Miasion *
Option 3b, Ona 188 FYOT7 IS5 Mission (not first) =
Option 3¢, One ISS FYT8 First ISS Mission *
Option 34, One 1SS FYDB ISS Mission {not first) *
Option 3e, One ISS FY08 First 1SS Mission *
Option 3f, One ISS FY09 ISS Mission (not first) *
Option 3g, One ISS FY10 First ISS Mission *

Option 3h, One IS8 FY10 ISS Mission (not firet) *

PERIOD OF PERFORMANCE: 8/14/06 lo 12/31/09

* = Unit price uses rates in effect at end date of Sortle or ISS Missicn
Actual price shall use CRAVE rate schedules,

IS8 or Refiight options assume the Base Option is active.

Additional costs would be incurred on FY 10 flights due to the Basic Option
ending at 12/31/08 (Le. quarterly reviews, Management, eic)

** = Assumes oplion for first ISS mision for MERLIN has been exsrcised.

JSC Form

T o |

14

A28 (Rev Novamber 10, 2004) (MS Waord August 1695)



‘ ; D
National Aeronautics and Space Admimstration A h
Lyndon B Johnson Space Center I ORDER FOR SUPPLIES OR SERVICES Page 1of 2
Houston, TX 77058
1. Order No, 2 Date of Order .
DO-CRAVE-EC2-D016 See Block 10 Below NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO.
Certrfied for National Defense under DPAS (15 CFR 700) DO-Cg

3 Issuing Office: 4 Ship To ‘

NASA Johnson Space Center, 2101 Nasa Parkway Transportation Officer, Burlding 421

Houston, TX 77058-3696 NASA Johnson Space Center

Org./Buyer BH2/Mary Thomas Houston, TX 77058-3696

Mark For Accountable Property

Tel No 281-483-8828 Fax. 281244-0995 Order No.' DO-CRAVE-EC2-DO16
E-mail. _mary fthomas@nasa gov
5. Contractor 8 Deliver On or Before: See Statement of Work

The University of Alabama at Birmingham Center for
Biophysical Sciences and Engineering CBSE 100, 1530 3" F 0.B Point: Destination
Avenue South, Birmingham, Alabama 35294-4400

Discount Terms: Net 30 Days.

7 BILLING ADDRESS:
NASA Johnson Space Center

Phone- {205)975-2718 X Fax. (205)975-1709 Attn LF231/Accounts Payable GrOUp
Houston, TX 77058-3696

TIN' 63-6005396 CAGE CODE' 0DV74 Order No.. DO-CRAVE-EC2-DO16

8 Type of Order:

[C] PURCHASE. Please furnish the following in 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 s issuad subject to the

terms and condrtions of contract number: NNJO5HB428

9 Whiten acceptance of this order by contractor [ | is, [[] ] Is not 10. Name' Robert Kolb

required Sign below if required and return to confracting officer.
Name* Jane Fant (Person authorized to sign)
A -
Signature. 4 2 Date. 11-16-06 Signature Date:
/ CONTRACTING OFFICER
11. Schedule
ITEM QUANTITY UNIT QUANTITY
NO DESCRIPTION GRDERED UNEY PRICE AMOUNT ACCEPTED
DO-CRAVE-EC2-DO186, Refrigerator-Freezer Services
1 BaSIC' é}[
The contractor shall perform and delver to all requirements for DO-
CRAVE-EC2-DO186, Refrigerator-Freezer Services
Option:
NASA will exercise options in this DO to satisfy the maximum mission
need The government may exercise the prepriced option described on
the next page by notification to the contractor rc later than 15 days
before the completion of the basic delivery order requirement The
government may also elect to exercise an option more than once
Period of Performance 9/14/06 to 12/31/09
12 For JSC internal Use Only: 13. Total
Requisition No : [ comP. [ PART. PPC 3
Rissue To: EC/Joe W. Gensler, x30025 For ECMWarren Ruemmele, x336562
14. Quantities in ‘Quantity Accepted” Column Have Been
[] INSPECTED [J ACCEPTED [0 RECENVED
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 August 1995)




Order No.: ___ ORDERW)R SUPPLIES OR SERVICES 4P PAGE 2 of 2
(CONTINUATION SHEET)

SCHEDULE
GUANTITY QUANTTTY

UNIT
ITEM DESCRIPTION ORDEREN UNIT | PRICE l AMOl’J!\IT ACCEPTED

Option 18, ROCC Separate Upgrade for sortie fight support

Optien 1b, MERLIN Gailey Food Warmer (FY 08 rates)
Optian 1 MERLIN Gallay Food Warmer First 1SS Mission * ** (FY08 rates)

Option 2a, One additional FY07 STS Sortie *
Option 2b, One additional FY08 STS Sortle *
Option 2c, One additonal FY09 STS Sortis *
Option 2d, One additional FY 10 STS Sorte * U‘{/
Option 8a, One ISS FY07 First 138 Mission *
Option 3b, One ISS FY07 1SS Mission (not first) *
Option 3¢, One 1SS FY08 First ISS Mission *
Option 3d, One 1SS FY08 1SS Mission {not first) *
Option 3s, One ISS FY09 First 1SS Mission *
Option 3f, One 1SS FY00 1SS Mission {not first) *
Option 3g, One ISS FY10 First 1SS Mission *
Ogption 3h, One ISS FY10 1SS Mission (not first) *
Option 4, One 1SS Mission Extension

PERIOD OF PERFORMANGE. 9/14/06 to 12/31/09

*

= Unit price uses rates in effact at end date of Sortie or 1SS Mission.
Actual price shall use CRAVE rate schadules.

188 or Reflight options assume the Base Option 1s active.

Additional costs would be Incurred on FY 10 flights due to the Basic Option
ending at 12/31/09 ( e. Quarterly reviews, Management, stc.)

" = Assumes option for first ISS mision for MERLIN has been exercised

JSC Form 1428 (Rev Novamber 10, 2004) (MS Word August 1995)
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4

001 Basic Option
Option 1a. ROCC Separate Upgrade

tion 1b RI| alley Food Warmer (Development, FY08 rates

Option Ic MERLIN Galley Oven Food Warmer First ISS Mission
Option 2a One additional FYQ7 STS Sortie
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Qption 3b. One ISS FY(7 ISS Mission (no first
Option 3¢ One ISS FY08 First ISS Mission i
Option 3d. One ISS FY08 1SS Mission (not first) oy
Option 3e_One ISS FY09 First ISS Mission 3
Option 3, One ISS FY09 ISS Mission (not fitst) I.-"
Option 3g One ISS FY10 First 1SS Mission 1
Option 3h, One ISS FY10 ISS Mission (not first) -
Option 4. One ISS Mission Extension &
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT

DELIVERY ORDER #: CRAVE-EC2-DO16
PFROPOSAL INSTRUCTIONS: —_DRAFT ~COMMENTS DUE BY: August 18, 2006
-X FINAL —PROPOSAL DUE By: August 31, 2006__
DO TITLE: Refrigerator-F‘reezer Services
LDO Type: X CPFF w... FFP

DO Contact lnformaﬁug in Addition to the CRAﬁE Cg_ntmgt §ggggg!jgg or CO:
TMR: Chin Lin/EC2 Phone: (281) 4 3-9126

DO Manager: Warren Ruemmele/EC2 Phone: {281) 483-3662

LDO Mgr. Alternate: Chin Lin/EC2 Phone: (281 91

QQHC!IITE!ICQSS

Warren Ruemmele/EC2 Chin LIw/EC?

DO Manager DO Mgr, Management
U 14 L2 e 8 o,
Chin Lin/EC2 Steve Miller Name
Division TMR S & MA
L
Task Contains Flight Hardware, Flight Software or GSE? XYes ___No 7
Program Supported:; ~Shattle X 18§ —~EVA _ Advanced

WBS: _LOEVA _20FCE _ 3.0EVR — ECLSS X50ATCS _ 6.0 CHecs

For purposes of complying with FAR 32.232-22, Limitation of Funds, the tota] amount allotted by the
Government 1o contract is specified in clause B, 6, Contract Funding. The Junding listed in B.6 is the
amount allotted for gl Delivery Orders on the contract combined,

All terms and conditions of the contract apply 1o this Delivery Order. In the event of a conflict between
the contract and this Delivery Order, the contract shall preyail,

WBs reporting shall be done in accordance with applicable WBS reporting categories, as shown above
and in the contract Within Section C Tabie 1.
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"( CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16

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 R/F system services to EC2 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 R/F 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, R/F 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-fit-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 R/F 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 R/F 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, R/F 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

¢. One form-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 R/F system would need to be represented at Crew

Page 2 of 25



CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16

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 .
Item Quantity Acquisition Cost Property Date to lgoﬁ:':z:f:d to the
Location

NA | [

I

l

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Jurnished 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 Prope.rty Contractor
Location

N/A

I
|
l

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Jurnished 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.

Page 12 of 25




CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16

GOVERNMENT FURNISHED PROPERTY
(Continued)

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

the effort:
Use of
. ‘el { Date to be Furnished to
Item Quantity Acquisition Cost Prope'rty the Contractor
Location
| N/A |

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Sfurnished 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:
Useof
. ‘g | Date to be Furnished to
Item Quantity Acquisition Cost Prope.rty the Contractor
Location
N/A |
| |

[Insert a description of the item(s), quantity, acquisition cost, and date the property will be
Jurnished 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 #: CRAVE-EC2-DO16

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 R/F 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.

Page 14 of 25




CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16

Deliverables/Products:

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 31, 2009

2 45 S

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 #: CRAVE-EC2-DO16

CHANGES TO DRDs: NONE

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE

(IF YES, THEN INSERT GOVERNMENT FURNISHED PROPERTY TABLES)

Page 16 of 25



CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16

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 R/F 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 R/F 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.

Page 17 of 25
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16

Deliverables/Products:

Sl

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: Scpt 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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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16

CHANGES TO DRDs: NONE

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

Page 19 of 25



CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16

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.

OPTION 3 TITLE:
ISS Missions

Background / Problem Description:
In conjunction with Contractor performing this R/F services task, the Contractor is requested to

provide a proposal for supporting ISS missions.

Task Description: Provide refrigerator-freezer R/F 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.

Page 20 of 25
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CREW, ROBOTICS AND YEHICLE EQUIPMENT (CRAVE) CONTRACT

DELIVERY ORDER #: CRAVE-EC2-DO16

Deliverables/Products:

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: Scpt 14, 2006

Finish Date: Dec 31, 2009

Provide R/F systems and services for each ISS
mission

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 21 of 25
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16

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 #: CRAVE-EC2-DO16

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.

OPTION 4 TITLE:
ISS Mission Extension

Background / Problem Description:
In conjunction with Contractor performing this R/F 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 R/F 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.
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EC2-DO16

Deliverables/Products:

Hardware Contractor to propose

Mock Up

Prototype

Certification

Flight

Training

Other

Test Centractor to propose

Software Contractor to propose

Other Products Contractor to propose

SCHEDULE
Start Date: Sept 14, 2006 Finish Date: Dec 31, 2009

Provide R/F 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 #: CRAVE-EC2-DO16

CHANGES TO DRDs: NONE

CHANGES TO GOVERNMENT FURNISHED PROPERTY: NONE
(IF YES, THEN INSERT GOVERNMENT F URNISHED PROPERTY TABLES)
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National Aeronautics and Space Administration s
Lyndon 8 Johnson Space Center ORDER FOR SUPPLIES OR SERVICES Page 1 of 1
Houston, TX 77058 (DO Attached)

1 Order No.
DO-CRAVE-EB2-007

2 Date of Order
SEE BLOCK 10

NOTE: MARK ALL PACKAGES AND PAPERS WITH ORDER NO.

Certified for National Defense under DPAS {15 CFR 700) DO-C9

E-mail michael d bailard@nasa gov

3 Issuing Office 4 Ship To '
NASA Jahnson Space Center, 2101 Nasa Parkway Transportation Officer, Building 421
Houston, TX 77058-3696 NASA Johnsan Space Center
Org /Buyer BH2/Mike Ballard Houston, TX 77058-3698
Mark For Accountable Property
Tel No 281-244-5350 Fax Order No DO-CRAVE.EB2-007

5 Contractor
The University of Alabama at BirminghamCenter for
Biophysical Sciences and EngineeringCBSE 100, 1530 3rd
Avenue SouthBirmingham, Alabama 35294-4400

6 Deliver On or Before SEE BLOCK 11

F OB Pont Birmingham, Alabama

Discount Terms Net 30 Days.

Phone' (205) 975-2718  x Fax (205) 975-1709

TIN 63-6005396 CAGE CODE oDv74

7 BILLING ADDRESS"

NASA Johnson Space Center

Attn' LF231/Accounts Payable Group
Houston, TX 77058-3696

Order No DO-CRAVE-EB2-007

8 Type of Order

[[J PURCHASE: Piease furnish the following in
accordance with the conditions specified on this order
Reference-

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 NNJO5SHB42R

9 Whniten acceptance of this order by contractor [ ] 1s, [(J ] 1s not 10. Name. N L Dawn Alexander
required Sign below if required and return to contracting officer.
Name: Richard Marchase, Ph.D. (person authorzed to sign) () A
Signature /%M?_MMDate' )8 -5 Signature, __ Date 51 [ﬂé/
CONTRACTING OFFICER
11 Schedule
ITEM QUANTITY UNIT QUANTITY
NO DESCRIPTION oroerep | UMIT FRICE AMOUNT ACCEPTED
The Contractor shall perform and deliver to all requirements for
DO-CRAVE-EB2-007 bL(
The Period of Performance forthis DO 1 8/29/2005 - 10/31/2005
(excluding any options}
12 For JSC Internal Use Only : 13 Total
Requisition No 0 comP [J pART PPC
8,908
Rissue To ’
14 Quantities in “Quantity Accepted” Column Have Been
(] INSPECTED (] AccepTED [C]  RECEIvVED
TQ CONFORM TO THE CONTRACT
ACCEPTANCE WILL BE AT JSC UNLESS BY
OTHERWISE NOTED
Authonzed U S Government Representalive Date

JSC Form 1429 (Rev November 10 2004} (MS Word August 1995)
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EB2-07

DO TITLE: Manufacturing of Acceptance Vibration Test (AVT) Fixtures for Advanced
Resistive Exercise Device (ARED)
DO Type: ___ CPFF _XFFP

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

TMR: Debbie Berdich Phone: (281) 483-0025

DO Manager: Dave Young, EB2 Phone: (281) 483-9047

DO Mgr. Alternate: Tony Dao, EB2 Phone: (281) 483-8839
Concurrences:

Dave Young Scott Swan Joe Gensler

DO Manager DO Mgr. Management COTR

Debbie Berdich Steve Miller

Division TMR S & MA

Task Contains Flight Hardware, Flight Software or GSE? X Yes __No
Program Supported: _Shuttle XISS _EVA __ Advanced

WBS: __10EVA _ 20FCE __30EVR __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. The funding 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 i the contract within Section C, Table 1.
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EB2-07

Narrative Task Description

Background / 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).

Page 2 of 8
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EB2-07

Deliverables/Products:

Hardware

Mock Up

Prototype

Certification

Flight

Training

Other
SDG38117902-001 2
SDG38117903-001 2
SDG38117904-001 2
SDG38117907-301 1
SDG38117908-301 1

GSE SDG38117909-001 1 10/31/2005 GSE

Test

Software

Other Products

Page 3 of 8
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-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 Attachment 2)

TOTAL COST ESTIMATE FOR THIS DO: N/A§
FEE: N/AS (If Applicable)
OPTION 1: §NJAl (See Attachment 1)
OPTION 2: §

(See Attachment 2)
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #. CRAVE-EB2-07

DATA RE

UIREMENTS

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

\ Wrn&en ) Filght GFE Conﬁguratlon . "Attachment
L Approval Management Plan With Proposal Once J-8
Thirty (30) days
2 Mandatory Regular Status Report/ Summary following contract [Monthly v
Submlttal ReyleW’
i start
erftén h‘oject Technical Requirements . -
3 Approval |Specification Per DO schedule  |[Once with Revisions N
Mandatm‘y GFE Systems Requirements Data e 2 X ce
4 w Submm:;l 3%04 g Spemﬁed inDO  |Once with Revisions N
Wﬁtﬁeﬂ Fi @ﬁt GRE Projects Reqmrements g e
5 Appr v al & Veri ﬁ cation Document Specified in DO |Once with Revisions N
» Mandatom Preliminary Désign Review Data e , -
6 Submltt al Package = Specified in DO [Once with Revisions N
R, 2 L ; 4
Written - [Flight GFE Workmanshlp e . .
7 Approval. §pec 1ﬁc ﬁho s List Specified in DO |Once with Revisions Y
. B E Once w/Revisions
Wiitten: e PDR or 10% effort [(due w/DO proposal,
8 Abnroval Project Schedule complete updates & details - Y
: pp , Milestone provided as DO
w B pro gresses)
Wntten i Ffzgjlt GE‘E interface Control o it q 3 . iy
9 A p pro v al Doc um é nl.’ Specified in DO [Once with Revisions N
10 Wﬁﬁg@ : GFE 'End Item' Speciﬁ;aﬁo;l Spec(iﬁed inDO  [Once with Revisions N
) Approvai
" [Mandatory ; As agreed by TMR .
11 5 ubmlttal thht GFB Failure Ana1y31s Report in DO As Required N
: Writteh thht GFE Verifi catlon  and As Specified in . . .
12 Approval | Validation Plan - FA-023 Once with Revisions N
o |Wiiten  |GFE Software Requuements e 1 . -
13 Approval Spec ification t“,pemﬁed in DO |Once with Revisions N
14 Written GFE Soﬂware Development Plan  [Specified in DO |Once with Revisions N
Approval: . . .
15 {Writen lope oofware Design Document  |Specified in DO |As Required N
B Approval < : )
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EB2-07

* - |Written . . At PDR, as . ..
16 Approval Engineering Drawings specified in DO Once with Revisions N
17, | |ERE Parts Lists and Analysis Report [Specified m DO |As Required N
Approval
: Manzlatory Criticai Design Review Data s . -
18 Submittal [Package Specified in DO }Once with Revisions N
» .+ |Mandatory [Engineering Drawing Change .
; 19 §ubnﬁﬂ al [Proposal As necded As Requued Y
s;‘ . X, ) '
‘20 ertt en GFE Qualification Test Procedure  |Specified in DO {Orice with Revisions N
. |poproval ,
i |Written . ot . A
: 2}2 Approval Flight Product User’s Guide Specified m DO |Once with Revisions N
- |Mandatory | o1 .
: 22 {Submittal Software Code Specified in DO JAs Required N
5 (30) days after DO}, Attachment
Written  |Information Technology (IT) award, and as y
y 23 Approval |Security Program Plan and Reports FSpeciﬂed in JPG PG 2810.1 Due 30 d"?‘
PO s 2810.1 after DO
: award
g |Written o ification Plan Specified in DO |Once with Revisions N
Approval
% ‘ I;j:f,{~,
- 55 |Mandatory P~ e o wh -
jZS Sub ihiﬂ[:fa} Certification Report Specified in DO [Once with Revisions N
—
! Maijgdatory N . P .
26 Subrhittal Engineering Analysis Specified in DO |As Required N
27 f\/[andfatory Acceptance Data Package Specified in DO |One Time Y
~" {Submittal
Mandato ) After award of 1st
28 S’ubmitta‘lﬂy Export Control Audit Results DO, yearly on Yeatly N
Sept. 30 thereafter
<o |Written ; . . . Attachment
29 Appréval |Quality Plan With Proposal Once with Revisions i1
s Writtert o . . . N
30 Approval Patent Rights-Retention As Required As Required (If Applic’ble)
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) CONTRACT
DELIVERY ORDER #: CRAVE-EB2-07

L 1 S Shuttle/Statlon Payload éafety Data gk .
31 Approval P ackage Specified in DO JAs Required
Maitdatory [ . .
32 Submittal lelted Life Systems List Specificd n DO |As Required N
¥ . Space Statlon GFE Failure Modes . (
33 Writtet and Effects Analysis and Critical As Early in process|, o Required N
Approval as possible.
; " |tems List
‘ Writtéh  |Space Shuttle GFE Safety and e s .
34; Approval Aliaiysis Re port &Hazard Report Specified in DO |As Required N
U 90 Days Prior to
Witten Software Quahty Assurance Plan . . N
35 by o Software Once with Revisions .
4 Approval Reporif Development (I}',Appllc’hle)
S Wntteﬁ | T oy .
36 App roval I)ISS Hazard Report Specified in DO |As Required N
* . [Opon - . Attachment
] ?7 Roquest. Re11ab1hty and Maintainability Plan |With Proposal ~ |One Time 39
: Written Go%mment Certification Approval v \
. 38 Approval Requ est (GC AR) Specified in DO |As Required N
_ [written " . Risk Assessment Executive S ,
Q 3? Apgirovals §i1mmary Report (RAESR) Specified in DO |As Required N
. T 2 business days of
s : . . blem isolation
- Written Prpblem Reporting and Corrective pro .
r4(ﬂ) Approval  |Action (PRACA) 3:; ::ézier than 10JAs Required Y
g f ’ ‘ detection
Upon s s .
) 41 Request I}Egcoqurmance Record Specified in DO JAs Required Y ‘
. Man datory Government ii\duéiry Data Exchange |Reported one time
42 Submittal Program and NASA Advisory when discrepancy |Once with Revisions N
) 2. |Problem Data occurs
L WI:ittén é cirical, Electronic, and
, 43 Az roval Electromechmcal (EEE) Parts Specified in DO |Once with Revisions N
» PP Control Plan
;. I‘Mandatory e . .
. {}45 SuBn'u ttal CertlﬁCatlon Data Package Specified in DO [Once with Revisions N
- o |Written. Certlficatxon and Acceptance ' . .
) 45 Appr oval Requlrements Document At CDR Once with Revisions N
o . Thirty (30) days ‘
46 gpon Wage/Salary and Fringe Benefit after tssuance of  10nce N
' Request Data each DO
a1 Written g Acceptance Test Procedure  |Specified in DO |One Time N
.« |Approval |
. .. |[Mandatory |Flight GFE Verification & e 1 . L.
, 48 Submittal [Validation Report Specified in DO [Once with Revisions N
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CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE

DELIVERY ORDER #: CRAVE-EB2-07

VL) CONTRACT

Mandato Space Shuttle GFE Fa1lure Modes
49 |rancaiory 1., Bffects Analysis (FMEA) and  |Specified in DO |As Required N
Submittal
: Critical Items List
50 Reserved - - - ——
Mandatory [NASA Contractor Financial After Issuance of
o1 Submittal |Management Reporting 1st DO Monthly Y
52 X{ntten Government Property Management With Proposal Once with Revisions Attachment
pptoval |Plan J-7
Mandatory |, . . Attachment
53 Submittal System Safety Plan With Proposal One Time 3-10
. Only applicable to B-
54 Written R-Quality Plan Template lvivel\t/kilsiorx?s ::al/ CRAVE contracts in Y
Approval Required accordance with the
equire SOW and the DRD

= Mendatory Subtmictal. - ¥

"«z@ v”:fy?éf% =

Page 8 of 8




Requesting Organization: EB72

Release:Released Systeiri Generated Number ~ Date
4200125270 08/02/2005
Procurement Contact/Telephone

Created By: Leslie Alvarado
281-483-3353

Deliver to: Total Estimated Values: $8.954.00 —7 Wl S
NASA Total Committed Amount: $8.954.00
Lyndon B. Johnson Space Center . Reference: IDIQ/BOA/BPA No.
2101 NASA Parkway f ,

- ! N [P A N ;
Houston, TX 77058-3696 8 M/(/& fri s £, S ’

C e otk :F{-' 7 NAJ SO HAHIB
Attachments: X Yes 0O No

(e.g., Statement of Work, Specifications, JOFOC) CL{_
Dl Very Order €7

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. Descrniption Matenal
Assign Group
Cat
Delivery Qty Unit of Price per Total per Line
Date Measur Unit Item
ALl G/L Acct BA i Commit | WBS Internal Cost Ctr Fund Fund Earmar Funds/| Network/Activity
Amount Itern Element Order Center Doc ltem
1 z P SDG38117902-001 Aurcraft Components and Accessories
08/10/2005 2 000 EA 885 00 1,770 00
1,770 00 i 6100 3100 72 3100 72-477-17-RD FC400000 72EB11 72-477 EXCX22005D
2 Z P SDG38117903-001 Awrcraft Components and Accessories
08/10/2005 2 000 EA 617.50 1,235 00

1,235 00 6100 3100 72 3100 72-477-17-RD FC400000 72EB11 72-477 EXCX22005D



i

Purchase Requisition: 4200125270 Page:
Item ltem Cat Acct Description Material
Assign Group
Cat

Delivery Oty Unit of Price per Total per Line
Date Measur Unit Item

ALl G/L Acct BA | Commit | WBS Internaf Cost Ctr Fund Fund Earmar Funds/| Network/Activity

Amount Item Element Order Center Doc Item
3 z P SDG38117904-001 Ancraft Components and Accessories
08/10/2005 2 000 EA 625 00 1,250 00
1,250 00 6100 3100 72 3100 72-477-17-RD FC400000 72EB11 72-477 EXCX22005D
4 z P SDG38117%807-301 Awrcraft Components and Accessones
08/10/2005 1 000 EA 2,270.00 2,270 00
2,270 00 6100 3100 72 3100 72-477-17-RD FC400000 72EB11 72-477 EXCX22005D
5 Z P SDG38117908-301 Aurcraft Components and Accessories
08/10/2005 1 000 EA 1,510 00 1,510 00
1,510 00 6100 3100 72 3100 72-477-17-RD FC400000 72EB11 72-477 EXCX22005D
6 z P SDG38117909-001 Asrcraft Components and Accessories
08/10/2005 1 000 EA 105 00 105 00
105 00 6100 3100 72 3100 72-477-17-RD FC400000 72EB11 72-477 EXCX22005D
7 D P Inspection, self venficiation records Research and Development
08/10/2005 1 000 JOB 81400 814 00
814.00 8100.2550 72 2650 72-477-17-RD FC400000 72EB11 72-477 EXCX22005D




