AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT | 1 Contract ID Code Page 1 Of 8

Firm Fi xed Price

2. Amendment/M odification No. 3. Effective Date 4. Requisition/Pur chase Req No. 5. Project No. (If applicable)
P0O0001 2013NOV06 SEE SCHEDULE
6. I ssued By Code | wgeHzv | 7- Administered By (If other than Item 6) Code N62880
U. S. ARMY CONTRACTI NG COMVAND OFFI CE OF NAVAL RESEARCH
MONTY MCCLELLAND CHI CAGO REG ONAL OFFI CE
WARREN, M CHI GAN 48397- 5000 230 SOUTH DEARBORN STREET, ROOM 380
HTTP: / / CONTRACTI NG, TACOM ARWY. M L CHI CAGO, IL 60605-1595
EMAI L:  MONTY. MCCLELLAND@JS. ARMY. M L

8. Name And Address Of Contractor (No., Street, City, County, State and Zip Code) I:' 9A. Amendment Of Solicitation No.

M LWAUKEE SCHOOL OF ENG NEERI NG
1025 N BROADWAY
M LWAUKEE, XX 53202-3109

9B. Dated (See ltem 11)

10A. M aodification Of Contract/Order No.

W56HZV- 13- C- 0390
10B. Dated (See ltem 13)

Code 3L782 | Facility Code 2013SEP23

11. THISITEM ONLY APPLIESTO AMENDMENTSOF SOLICITATIONS

|:| The above number ed solicitation isamended as set forth in item 14. The hour and date specified for receipt of Offers

|:| isextended, |:| isnot extended.
Offer smust acknowledge r eceipt of thisamendment prior to the hour and date specified in the solicitation or asamended by one of the following methods:
(a) By completing items 8 and 15, and returning copies of the amendments: (b) By acknowledging r eceipt of thisamendment on each copy of the
offer submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR
ACKNOWLEDGMENT TO BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERSPRIOR TO THE HOUR AND DATE
SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER. If by virtue of thisamendment you desir e to change an offer already submitted, such change
may be made by telegram or letter, provided each telegram or letter makesreference to the solicitation and this amendment, and isreceived prior to the opening
hour and date specified.

12. Accounting And Appropriation Data (I required)
ACRN: AA NET DECREASE: -$2,936.00

13. THISITEM ONLY APPLIESTO MODIFICATIONSOF CONTRACTS/ORDERS
It Modifies The Contract/Order No. As Described In Item 14.

A. This Change Order is|ssued Pursuant To: The Changes Set Forth In Item 14 AreMade In
The Contract/Order No. In Item 10A.

B. The Above Numbered Contract/Order |sM odified To Reflect The Administrative Changes (such as changesin paying office, appropriation data, etc.) Set
Forth In Item 14, Pursuant To The Authority of FAR 43.103(b).

. Thi | Al ISEl | P To Authori f:
C. This Supplemental Agreement |sEntered Into Pursuant To Authority O Mitual Agreement Between Parties

LI )

D. Other (Specify type of modification and authority)

E.IMPORTANT: Contractor |:| isnot, G isrequired to sign thisdocument and return copiesto the I ssuing Office.

14. Description Of Amendment/M odification (Organized by UCF section headings, including solicitation/contr act subject matter wher e feasible.)

SEE SECOND PAGE FOR DESCRI PTI ON

Except as provided herein, all termsand conditions of the document referenced in item 9A or 10A, as her etofor e changed, remains unchanged and in full for ce and
effect.

15A. Name And Title Of Signer (Typeor print) 16A. Name And Title Of Contracting Officer (Typeor print)
JOHN M HOPFNER
JOHN. HOPFNER@JS. ARMY. M L (586) 282- 7359

15B. Contractor /Offeror 15C. Date Signed 16B. United States Of America 16C. Date Signed
By / Sl GNEDY 2013NOV06
(Signatur e of person authorized to sign) (Signatur e of Contracting Officer)
NSN 7540-01-152-8070 30-105-02 STANDARD FORM 30 (REV. 10-83)

PREVIOUSEDITIONSUNUSABLE Prescribed by GSA FAR (48 CFR) 53.243



Reference No. of Document Being Continued Page 2 of 8

CONTINUATION SHEET
PIIN/SIIN WB6HZV- 13- C- 0390 MOD/AMD P00001

Name of Offeror or Contractor: M LWAUKEE SCHOOL OF ENG NEERI NG

SECTI ON A - SUPPLEMENTAL | NFORVATI ON

Buyer Nane: MONTY MCCLELLAND

Buyer Office Synbol/Tel ephone Nunber: CCTA-ASG B/ (586)282-9750
Type of Contract: FirmFixed Price

Kind of Contract: Research and Devel opment Contracts

Type of Business: Qther Educational

Surveillance Criticality Designator: C

Weapon System No Identified Army Weapons Systens

*** End of Narrative AO00Q ***

PURPOSE OF MODI FI CATI ON: REVI SE STATEMENT OF WORK
PRI OR CONTRACT AMOUNT: $259, 836. 00
CHANGE | N CONTRACT AMOUNT: ($__2, 936. 00)
REVI SED CONTRACT AMOUNT: $256, 900. 00

1. The purposes of this bilateral contract nodification PO0001 are as foll ows:

A. Renove requirenent for Contractor Acquired Property for the base effort.

B. Add Adam Puzzuoli as alternate COR
2. To acconplish these purposes the contract is changed as foll ows:

A. Section B subCLIN 0001AA is decreased by $2,936 from $13,000 to $10, 064.

B. Section C. 6 Contractor Acquired Property subsections C.6.1, C. 6.2, and C.6.3 renoved fromthe Statenent of Wrk (SON. Contractor
shal | purchase upgraded punps at their own expense and retain ownership of the punps used for the base effort after contract conpletion.
The header paragraph C. 6 is retained in the SOVNbut has been revised to show 'none’ for Contractor Acquired Property.

C. Section G updated as follows:

i. Contract adnministration data reflects the decrease of $2,936 to subCLI N 0001AA.
ii. Clause 52.242-4016 updated to add Alternate Technical Representative Adam Puzzuoli .

3. As a result of this nodification P00001, the total contract ampunt has DECREASED by $2,936 from $259, 836 to $256, 900.

4. Al other terns and conditions as previously nodified remain UNCHANGED and in full force and effect.

*** END OF NARRATI VE A00Q1 ***



Refer ence No. of Document Being Continued Page 3 of 8
CONTINUATION SHEET PIIN/SIIN WB6HZV- 13- C- 0380 MOD/AMD P00001
Name of Offeror or Contractor: M LWAUKEE SCHOOL OF ENG NEERI NG
ITEM NO SUPPLIES/SERVICES QUANTITY |UNIT| UNIT PRICE AMOUNT
SECTION B - SUPPLI ES OR SERVI CES AND PRI CES/ COSTS
0001 TEST PLAN
0001AA EEHF TEST PLAN 1 LT $ 10, 064. 00

GENERI C NAME DESCRI PTI ON: TEST PLAN
CLI N CONTRACT TYPE:
Firm Fi xed Price
PRON: R33KJ042R3 PRON AMD: 01 ACRN:  AA
AVMS CD: 633005441

I nspection _and_Accept ance
| NSPECTI ON:  Dest i nati on ACCEPTANCE: Desti nation

Deliveries or Performance

DLVR SCH PERF COWVPL
REL_CD QUANTI TY DATE
001 1 20- NOv- 2013

$ 10, 064. 00
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CONTINUATION SHEET
PIIN/SIIN WB6HZV- 13- C- 0390 MOD/AMD P00001

Name of Offeror or Contractor: M LWAUKEE SCHOOL OF ENG NEERI NG

SECTI ON C - DESCRI PTI OV SPECI FI CATI ONS/ WORK STATEMENT
C1 SCOPE

This statenent of work defines the tasks required of the contractor to support the U.S. Arnmy RDECOM TARDEC Fuel s and Lubricants Program
Specific task requirements and deliverables are described bel ow.

C 2 TASKS/ REQUI REMENTS
The contractor shall provide the follow ng hydraulic technical support for the US Army RDECOM TARDEC Fuel s and Lubricants Program
including participation in technical discussions / neetings and specific technical tasks necessary to support the Fuels and Lubricants

Program

c21 The contractor shall devel op and source the additives for a prototype nmilitary-quality energy efficient
hydraulic fluid.

c21.1 The prototype fluid shall be a nodified version of ML-PRF-46170 that incorporates shear stable viscosity
index inprovers to increase punp volunetric efficiency at high tenperatures (100\' bOC and above).

c21.2 The prototype fluid shall have enhanced boundary friction properties relative to conventional hydraulic
fluids to increase hydraulic notor mechanical efficiency.

C21.3 The contractor shall provide visconetric and shear stability data for the prototype fluid as appropriate for products
that will be used as hydraulic fluids. Test nethods shall include but not limted to ASTM D445 and ASTM D5621. The contractor shall
prepare a research test plan which lists the properties and test nmethods that will be used to evaluate the prototype fluid. A proposed

timeline should also be included in the test plan. The contractor shall provide this research test plan to the governnent COR for
approval . (CDRL A001)

C21.4 The contractor shall provide 4 liters of the prototype fluid to the COR for analysis not later than 16 nonths after
award (reference C. 4.3 bel ow).

C2.1.5 The contractor shall not develop a specification for the prototype fluid nor assess the appropriateness of the
prototype fluid to nmeet mlitary requirenments.

c22 The contractor shall evaluate the efficiency per Section C. 2.2.3 of the following thirteen (13) fluids in a
BoschRexrot h AL10VSO axi al piston punp. Test results shall be conpared to a M L-PRF-2104 SAE 10 reference fluid. The test
sequence of the 13 fluids is shown bel ow

M L- PRF- 2104 SAE 10

M L- PRF- 46170

Energy efficient prototype devel oped per C 2.1
M L- PRF- 2104 SAE 10

M L- PRF- 2104 SAE 15W 40

M L- PRF-46167D

M L- PRF- 2104 SAE 10

Si ngl e Conmon Powertrain Lubricant
M L- PRF- 32073, G ade 4

M L- PRF- 2104 SAE 10

Mobi | DTE 10 EXCEL 46

Chevron Synthetc AW 46

M L- PRF- 2104 SAE 10

©oOoNDARWDNE

o
w Nk o

cC221 For each fluid the overall punp performance will be determ ned under the follow ng conditions.
Two tenperatures: 50 & 80C
Three speeds: 1000, 1600, and 2200 RPM
Four di spl acenents: 25% 50% 75% 100% appr oxi mat e
Si x pressures: 1000 1500 2000 2500 3000 3500 psi

C222 The followi ng paranmeters will be neasured.
Punp output flow rate (Q)
Punmp case drain and renpte pressure conpensator flow rate (Q.)
Punp speed (N)
Punp torque (TQ
Purmp inlet pressure (Pl)
Punmp outl et pressure (PO
Ef ficiency ?



Reference No. of Document Being Continued Page 5 of 8

CONTINUATION SHEET
PIIN/SIIN WB6HZV- 13- C- 0390 MOD/AMD P00001

Name of Offeror or Contractor: M LWAUKEE SCHOOL OF ENG NEERI NG

C223 Efficiency will be determ ned using the followi ng ratios:
nO = (Po - PI)*(QP)*36.77 nv = P nM = nO
(N"TQ r+Q nVv
Overal | Efficiency Vol unetric Efficiency Mechani cal Efficiency
C224 Axi al piston punp overall efficiency shall be reported graphically as a function of flow rate and pressure

(CDRL A002 and A003).
C.3 MEETINGS

C. 3.1 The contractor shall conduct a start of work neeting within 15 days after contract award, and shall coordinate with the COR to
arrange a mutual ly acceptable date and tinme. The neeting shall take place at RDECOM TARDEC, Warren, M.

C.3.2 The contractor shall schedule and conduct a teleconference with the COR every 60 cal endar days at a mutually acceptabl e date and
time. At each teleconference, the contractor shall discuss the current status of testing and summarize the findings and results since
the previous tel econference.

C. 3.3 The contractor shall conduct a final nmeeting to discuss final results. The final nmeeting shall take place at contractors
location at a nutually acceptable date and tine.

C. 4  DELI VERABLES

C4.1 Test Plan: The contractor shall provide a test plan to include a proposed tineline for tasks outlined in C. 2.1 and C. 2.2. The
contractor shall provide the proposed test plan to the COR within 30 days of contract award. The COR shall have 15 days after receipt
to review and comment on the proposed test plan. The contractor shall incorporate any COR comments and recomrendations, and deliver a

final version of the test plan within 15 days after receiving COR coments or concurrence (CDRL A001)

C4.2 Test Fluid: The contractor shall provide 4 Liters of the prototype fluid to TARDEC for governnent analysis. The contractor
shall ensure the fluid is delivered to the government within 16 nmonths of contract award.

C 4.3 Mont hl'y Progress Reports: The contractor shall provide an electronic nonthly progress report to CGovernment personnel in the
RDECOM TARDEC Fuel s and Lubricants Technol ogy Team at the Warren facility 30 days after contract award and nonthly thereafter. Interim
findings and test results shall be reported. (CDRL A002)

C.4.4 Final Report: The contractor shall provide a final report at the end of the contract to Government personnel in the

RDECOM TARDEC Fuel s and Lubricants Technol ogy Team at the Warren facility. Findings, test results and conclusions of C.2.1 and C. 2.2
shal | be reported. (CDRL A003)

C.5  GOVERNMENT FURNI SHED MATERI AL

C5.1 The Governnent shall furnish two (2) 55 gallon barrels of ML-PRF-46170 for Task C.2.1 no later than 60 days from
contract award.

C5.2 The CGovernnent shall furnish one (1) 55 gallon barrel each of the twelve (12) test fluids required for Task
C.2.2 no later than 60 days fromcontract award.

C.6 CONTRACTOR ACQUI RED PROPERTY - none
C7 PERI OD OF PERFORNMANCE

C.7.1 The period of performance of the base contract shall be 18 nonths fromthe date of contract award.

OPTION YEAR 1 Statenent of Work
C.8 SCOPE
In the event the Contracting Officer exercises the option in H 1, then the contractor will be responsible to performthis option

statenment of work, which defines additional tasks required of the contractor to support the U S. Arny RDECOM TARDEC Fuel s and Lubricants
Program Specific task requirenments and deliverables are described bel ow
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Name of Offeror or Contractor: M LWAUKEE SCHOOL OF ENG NEERI NG

C9 TASKS/ REQUI REMENTS

The contractor shall provide the follow ng hydraulic technical support for the US Army RDECOM TARDEC Fuel s and Lubricants Program
including participation in technical discussions / neetings and specific technical tasks necessary to support the Fuels and Lubricants
Progr am

C91 The contractor shall evaluate the efficiency of the followi ng seven (7) fluids in a Parker PGP 330 gear punp.
Test results shall be conpared to a M L-PRF-2104 SAE 10 reference fluid. The test sequence of the seven fluids is shown bel ow.

M L- PRF- 2104 SAE 10

M L- PRF- 46170

Energy efficient prototype devel oped per C 2.1
M L- PRF- 2104 SAE 10

Si ngl e Conmon Powertrain Lubricant

Mobi | DTE 10 EXCEL 46

M L- PRF- 2104 SAE 10

NogakwbdpR

C9.1.1 For each fluid the overall punp performance will be determ ned under the follow ng conditions.
Two tenperatures: 50 & 80C
Four speeds: 600 1200 1800 2400 RPM
Si x pressures: 1000 1500 2000 2500 3000 3500 psi

C9.1.2 The foll owing paraneters will be neasured.
Purmp output flow rate (Qp)
Punp speed (N)
Punp di spl acenent (Vi)
Purmp torque (TQ
Purmp inlet pressure (Pi)
Punp outl et pressure (Po)

C9.1.3 Efficiency will be determ ned using the follow ng ratios:
nO = (Po - PI)*(OP)*36.77 nv = P nM = nO
(N*T) N * Vi nVv
C9.1.4 Gear punp overall efficiency shall be reported graphically as a function of flow rate and pressure. (CRDL
A002 and A003)
C9.2 The contractor shall furnish nonthly status reports during the Option 1 performance period, and a final report for

Option 1. (CDRL A002 and AO04).
C. 10 MEETI NGS

C.10.1 The contractor shall conduct a start of work nmeeting within 15 days after comencenent of the Option 1 performance period, and
shal | coordinate with the COR to arrange a nutually acceptable date and tinme. The neeting shall take place at RDECOM TARDEC, Warren,
M.

C.10.2 The contractor shall schedul e and conduct a teleconference every 60 cal endar days at a nmutually acceptable date and tinme. At
each tel econference, the contractor shall discuss the current status of testing and summarize the findings and results since the
previous tel econference

C 11 DELI VERABLES

C 11.1 Monthly Progress Reports: The contractor shall provide an electronic nonthly progress report to Governnent personnel in the
RDECOM TARDEC Fuel s and Lubricants Technol ogy Team at the Warren facility 30 days after commencenent of the Option 1 performance period
and nonthly thereafter. Interimfindings and test results shall be reported. (CDRL A002)

C11.2 Final Report: The contractor shall provide a final report to the COR  Findings, test results and conclusions of C 8.1 shall
be reported 30 days before the end of the contract. The COR W || review and provide coments back to the contractor within 14 days
after receipt. Upon receipt of the CORreview, the contractor shall have 14 days to incorporate the changes and submit the final
report. (CDRL A004)

C.12  GOVERNMENT FURNI SHED NMATERI AL

C12.1 The CGovernnent shall furnish one (1) 55 gallon barrel each of the six (6) test fluids required for Task C. 8.1
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Name of Offeror or Contractor: M LWAUKEE SCHOOL OF ENG NEERI NG

no later than 60 days fromthe date the option was awarded.

C. 13  CONTRACTOR ACQUI RED PROPERTY

C 13.1 The contractor shall procure two (2) Parker PGP 330 gear punps for task C. 8.1.
C 13.2 Contractor procured items shall be billed to the governnent at the direct cost price.
C 13.3 Contractor acquired property shall be delivered to the COR at the end of the option 1 perfornmance period.

C 14 PERI OD OF PERFORMANCE

C14.1 The period of performance of option 1 shall be 12 nonths that begins at the end of the base contract 18 nonth period of
perf ormance.

C 15 MANPOVER REPORTI NG

C.15.1 The contractor shall report all contractor |abor hours (including subcontractor |abor hours) required for perfornance of
services provided under this contract for the U S. Arny via a secure data collection site. The contractor is required to conpletely fill
inall required data fields using the Army CVMR site, which you can access by clicking on the "Department of Army CMRA" link fromthe
foll owi ng gateway web address:

http://ww. ecnra. ml/

C.15.2 Reporting inputs will be for the | abor executed during the period of performance during each Government fiscal year (FY), which
runs COctober 1 through Septenber 30. Wiile inputs nay be reported any time during the FY, all data shall be reported no later than
Cctober 31 of each cal endar year, beginning with 2013. Contractors may direct questions to the Arnmy CVR hel p desk, which can be

contacted using the "Send an email" link on the right side of the sign-in screen at the Arny CMR site.

C.15.3 Additional information can be found in the clause in this contract entitled CONTRACTOR MANPONER REPORTI NG (52. 237-4000) .

*** END OF NARRATI VE C0001 ***
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MOD/AMD P00001

Name of Offeror or Contractor:

M LWAUKEE SCHOOL OF ENG NEERI NG

SECTI ON G - CONTRACT ADM NI STRATI ON DATA
PRON
AVS CDY
LI NE M PR/ OBLG JO NOY | NCREASE/ CUMULATI VE
| TEM GFEBS ATA STAT ACCT ASSI GN ACRN PRI OR AMOUNT DECREASE AMOUNT
0001AA R33KJ042R3 1 R 0005718. 1. 20 AA 13,000.00 $ -2,936.00 $ 10, 064. 00
633005441
NET CHANGE $ -2,936.00
| NCREASE/
ACRN  ACCOUNTI NG CLASSI FI CATI ON DECREASE
AA 021 201320142040 A60FL 633005441RK20 2550 L034638647 R. 0005718.1.20 021001 $ -2,936. 00
NET CHANGE $ -2,936.00
PRI OR AMOUNT | NCREASE/ DECREASE CUMULATI VE
CF AWARD AMOUNT OBLI G AMI
NET CHANGE FOR AWARD: $ 259, 836. 00 $ -2,936.00 $ 256, 900. 00
LI NE
| TEM ACRN EDI/SFI'S ACCOUNTI NG CLASSI FI CATI ON
0001AA AA 021 201320142040 A60FL 633005441RK20 2550 L034638647 R. 0005718.1.20 021001
Status Regulatory Gte Title Dat e
G 1 CHANGED 52.242- 4016 COMVUNI CATI ONS MAY/ 2000

Communi cations on technical

Conmmuni cations for the Techni cal
Narme: Jill Bramer
E-mail: jill.mbraner.civ@mail.m]l

Representative shall

Al ternate Technical Representative
Nane: Adam Puzzuol i
E-mai | : adam a. puzzuoli.civ@mil.ml

The Administrative Contracting Oficer's (ACO nanme and email
ACO M chael Mieller
E-mail: mchael . nuell er @crma. m |
Pl ease see the appoi nt nent
this contract.

matters pertaining to the contract shall
be addressed to:

letters prepared at time of contract

be direct between the contractor and the Technical Representative.

address are also provided if known at this tine:

award for functions the Technical Representative and ACOw Il performon

[End of O ause]
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