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)

0001 2014FEB12 SEE SCHEDULE

6. I'ssued By Code | weHzv | 7-Administered By (If other than Item 6) Code

U S. ARMY CONTRACTI NG COMVAND
JORDAN VANDESTEENE

WARREN, M CHI GAN 48397- 5000

HTTP: / / CONTRACTI NG. TACOM ARMY. M L

EMAI L: JORDAN. M VANDESTEENE@JS. ARMY. M L

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

Ws6HZV- 13- R- 0530

9B. Dated (See Item 11)

2014JAN23

I:' 10A. M aodification Of Contract/Order No.

10B. Dated (See ltem 13)

Code | Facility Code

11. THISITEM ONLY APPLIESTO AMENDMENTSOF SOLICITATIONS

The above numbered 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 items8 and 15, and returning __ 2 si gned copies of the amendments: (b) By acknowledging receipt 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)

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).

C. This Supplemental Agreement IsEntered Into Pursuant To Authority Of:

D. Other (Specify type of modification and authority)

EhEEnn

E.IMPORTANT: Contractor |:| isnot, |:| 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)
15B. Contractor /Offeror 15C. Date Signed 16B. United States Of America 16C. Date Signed
By / Sl GNED/
(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
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SECTI ON A - SUPPLEMENTAL | NFORVATI ON

Buyer Name: JORDAN VANDESTEENE

Buyer OFfice Synbol/Tel ephone Nunber: CCTA- ADEC/ (586)282-3530
Type of Contract: FirmFixed Price

Kind of Contract: Service Contracts

*** End of Narrative A0000 ***
1. The purpose of Amendnment 0001 to Solicitation We6HZV-13-R-0530 is to update the follow ng areas of section C
C.2.1.2 (3) FROM

3. Transm ssion Shifting: Provides electronic shifting forward and reverse. At mininum forward gears 1 to 5 should be available to
meet the 48kph m ni mum speed requirenment and 1st reverse should be available. Shifting should be perfornmed automatically with the
ability to select and maintain a gear.

1O

3. Transmi ssion Shifting: Provides electronic shifting forward and reverse. At mininum forward gears 1 to 5 should be available to
meet the 48kph speed requirenment and 1st reverse should be available. Shifting should be perfornmed automatically with the

ability to select and maintain a gear.

C.2.2.1 (1) FROM

Machi ne control functions requiring electronic control:
Differential Lock On/OFf
4 Weel Drive On/ O f
Suspensi on Sel ect or
Loader node
i . Excavator node
iii. Standard
d. Lights On/Of f
I. Headlights
ii. Rear Work Lights

T oo ek

To

1. Machine control functions requiring electronic control:
a. Differential Lock On/COFf
b. 4 Wheel Drive On/ O f

c. Suspension Sel ector

I.  Loader node

ii. Excavator node

iii. Standard

d. Lights On/ O f

I. Headlights

ii. Rear Work Lights

e. Cooling Fan On/ OF f

C. 2.12 FROM

The contractor shall support Covernment testing at Aberdeen Test Center (ATC). Full time onsite test support is not required.

Contractor support is needed to resolve technical issues related to the systemnodification to accept the hardware and software changes.
Contractor initial response is required within 72 hours. The contractor shall be responsible to resolve functionality and operational
issues related to the driveline retrofit and | NTERFACES only. The "proof of concept” systemis not required to have on-board di agnostic
capability.

The Contractor shall provide a reconmmended System Support Package SSP to support the HVEE-I platformfor the duration of the Governnent
test, with his proposal. This recommended SSP shall contain a list of all the recommended parts to include all long lead itens for the
HMEE- 1, recommended quantities of parts and prices. This priced list shall be submtted with the contractor's proposal it will be

eval uated and screened with the contractors proposal. The final Government approved SSP will be placed on contract at the tinme of award.
Repairs to the HWE | platformusing this SSP will be the responsibility of the Government.
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1O
The contractor shall support CGovernnent testing at Aberdeen Test Center (ATC). Full time onsite test support is not required.
Contractor support is needed to resolve technical issues related to the system nodification to accept the hardware and software changes.

Contractor initial response is required within 72 hours. The contractor shall be responsible to resolve functionality and operational

issues related to the driveline retrofit and | NTERFACES only. The "proof of concept"” systemis not required to have on-board di agnostic
capability.

2. Delete CLIN 0021 - System Support Package

3. Al other terms and conditions of Solicitation Ws6HZV-13-R-0530 remai n unchanged and in full force and effect.

*** END OF NARRATI VE A0002 ***
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ITEM NO

SUPPLIES/SERVICES

QUANTITY

UNIT

UNIT PRICE

AMOUNT

0021

SECTION B -

DELETED

SUPPLI ES OR SERVI CES AND PRI CES/ COSTS
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SECTI ON C - DESCRI PTI OV SPECI FI CATI ONS/ WORK STATEMENT
c1 SCOPE

C.1.1 The Government will furnish one HVEE-1, serial nunmber GEOHVEE1P91063175 to be used for the incorporation of the El ectronic
Driveline Mdification. Throughout this Scope of Work, this designated HVEE-1 will be referred to as the nodified HVEE-I.

C.1.2 The period of performance of this contract shall be 19 nonths fromthe date of contract award.

C.1.3 The contractor shall design a conbined software and hardware sol ution which pernits electronic control of the HVEE-1 driveline
and machine control functions (C. 2.1). Driveline is defined as functions necessary to accelerate, stop and steer the machine. Machine
control functions are defined as nessages, warnings and sw tches that engage the various operating nodes (C. 2.2) or lights. The
contractor is responsible for the vehicle nounted hardware, machine software and the interface adapter that allows the nodified HMVEE-I
to receive driveline signals.

C.1.4 The contractor shall performan Analysis of Aternatives (AoA) for both the driveline and nachine control functions. The

anal ysis shall address varying |levels of performance as described by section C 2 (Requirenments). Each alternative solution shall
include in depth discussion of perfornmance, safety, cost, integration challenges and technical risk. |In the event that the software and
hardware sol ution reduces nachine capabilities, it shall be identified and explained in the technical analysis.

C.1.5 The contractor shall incorporate the Governnent accepted driveline solution on the nodified HVEE-1 (C 2.5). This vehicle shall
be capabl e of operation in both nanned and un-manned (activated by an in-cab switch) configurations. Manned operation refers to
conventional HVEE operation via nechanical inputs. Unmanned will refer to HVEE-|1 operation via electronic inputs.

C.1.6 The Government will perform proof of concept testing on the nodified HVEE-1. Testing will consist of approxinately 75 hours of
reliability testing; reliability testing includes manned operation in accordance with Attachment 001- HVEE-1 Mssion Profile. The focus
will be to identify hardware/software failures or functionality issues related to the driveline nodifications while incorporating the
integrated hardware and software.

C2 REQUI REMENTS

C.2.1 The contractor shall devel op a design proposal package for nodification to the HVEE-I that permits unmanned operation. The
contractor shall performan AoA that trades system performance, platform perfornance, integration, technical risk, safety (hardware and
software) and cost (C. 4.3).

C.2.1.1 The followi ng paraneters should be considered during the design phase to enable el ectronic operation. These guidelines will be
anal yzed and eval uated based on characteristics associated with performance, cost, safety, (hardware and software) integration and/or
risk. Factors to be considered in the AoA

a. The electronic control should not inpair conventional machine operation/capability as defined in ATPD-2301 when operated in the
manned node.

b. It is desired that electronic control does not inpair conventional machine operation/capability as defined in Attachment 002-

Pur chase Description ATPD-2301 when operated in the el ectronic or unmanned node.

c. Al electrical, nechanical, pneumatic and hydraulic connections used for changeover between the manned and unmanned nodes shall be
desi gned with quick connects.

d. Al driveline conponents shall be capable of operating in environnental conditions as defined in ATPD- 2301.

e. The HMEE-1 nodification should be hardened | AWbest comrercial practice (BSEN 13309 and | SO 13766) agai nst El ectromagnetic
Environmental Effects in accordance with ML-STD 461 and M L- STD- 464.

f. On the Mdified HVEE-I, a single operator should be able to switch fromthe manned (conventional controls) to the unmanned

(el ectronic controls) nodes and vice versa; this operation should not exceed five mnutes.

g. Operating speeds for electronic control shall be evaluated at two |levels, 8 kph max and 48 kph max. Operating speeds for manned
nmode will be I AWAttachnment 002- Purchase Description ATPD-2301.

h. Federal Mtor Vehicle Safety Standards (FMWSS) conpliance for braking, steering and accelerator control is desired for both the
manned and unmanned operating nodes.

C.2.1.2 Required driveline control functions include:

1. Engine Throttle: Provides electronic control of the throttle, full range of notion required.

2. Engine On/Of: Provides electronic start and stop capability for the engine.

3. Transmission Shifting: Provides electronic shifting forward and reverse. At minimum forward gears 1 to 5 should be available to
meet the 48kph speed requirenment and 1st reverse should be available. Shifting should be performed automatically with the ability to
select and mmintain a gear.

4. Service Brakes: Provides electronic control of the service brakes, full nodul ation of the brakes is required.

5. Parking Brakes: Provides electronic engagenent and di sengagenent of the parking brakes.

6. Steering:

a. Rear Axle Steer Only: Provides electronic steering capability via the rear axle only

b. Front Axle Steer (bolt on approach): Provides electronic steering capability of the front wheels using a bolt-on colum actuator, or
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by anot her suitable nmethod.

c. Front Axle Steer (drive by wire fully integrated approach): Provides electronic steering capability of the wheels using a fully
integrated steer-by-wre nethodol ogy.

d. Rear Axle Steer with Front Axle Steer: Provides the ability to crab steer and 4-wheel steer the HVEE-1. Should be operational wth
steering approach 2.1.2; 6 (b.) and 2.1.2; 6 (c.).

C.2.2 The contractor shall develop a design package (C. 4.3) for the HVEE-1 that permts electronic control of select machine functions
and the conmmuni cation of machi ne warning and operational status. Findings and reconmendations shall be presented to the Governnent
during the initial design review

C.2.2.1 Required machine control, machine warning and status functions includes:
Machi ne control functions requiring electronic control:
Differential Lock On/OfFf

4 \Wheel Drive On/ O f

Suspensi on Sel ect or

Loader node

Excavat or node

i. Standard

Lights On/ O f

Headl i ght's

Rear Work Lights

Cooling Fan On/ Of f

Wr ni ngs:

Suspensi on Lock-out Warning
ABS Faul t

Cool i ng Fan I nhibited

4VWD Active

Differential Lock Active
Critical Error Messages (El ectronic Mnitoring System
Mast er Stop Warning

St abi | i zer Depl oyed Warning
St at us:

Fuel Level

Transmi ssion Tenperature
Hydraul i c Tenperature

Cool ant Tenperature

Q| Pressure

Vol t net er

Ground Speed

Engi ne Speed

Gear Sel ected

TF@ 0 R0TPWIE@ TR0 TEND Il T0T R

C.2.3 The contractor shall provide a vehicle interface connector (SAE J1939 type connector) that allows the Governnent to send and
recei ve signals between the nodified HVEE-1 and a Governnent devel oped Operator Control Unit (OCU).

C.2.4 The contractor shall provide or make use of an existing in-cab switch that pernmits switching between manned and unnmanned nodes of
operation.

C.2.5 The contractor shall develop formal designs for the capability identified in C.2.3, C 2.4 and the Governnment approved concepts
described in C. 2.1 and C. 2.2. The design shall be performed at a |level sufficient to provide the Government with a Proof of Concept
denpnstrator. Governnment concept approval will be granted or denied at the initial design review

C.2.6 The contractor shall docunment details of the electronic control interface, required input and output signals and interoperability
information necessary for the Government to devel op associ ated equi pnent to upgrade the HVEE-1 wi th unmanned driveline control. The
contractor is not responsible for the devel opment the robotic applique kit.

C.2.7 The contractor shall procure hardware and software and nodify a Government furnished HVEE-1. Modification shall be nmade in
accordance with the CGovernnent approved concept for driveline and machine control nodifications as required by C.2.1, C.2.2, C 2.3 and
C. 2. 4.

C.2.8 The contractor shall performa shakedown test of the nodified HVEE-1 to eval uate speed, braking and steering | AWAttachnment 002-
Purchase Description ATPD- 2301. Contractor testing shall docunent and denonstrate that the nodified HVEE-1, via electronic signal
input, perforns all driveline and machine control functions as specified in C.2.1, C2.2, C 2.3 and C. 2.4 (enulation with CANA yser CAPL
scripts is acceptable). JCBis not required to performa conplete evaluation of Electronagnetic Environnmental Effects in accordance
with ML-STD 461 and ML STD 464.
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C.2.9 The contractor shall performa detailed cost analysis and Bill of Materials (BOVW for each driveline, machine control, warning
message and status nessage. Cost analysis shall be based on 1 unit and 100 units. Cost analysis shall include projected foll ow on

testing and production rel ease cost to mature the design from Proof of Concept to Production Ready.

C.2.10 The contractor shall develop a Level Il Technical Data Package (TDP) for the driveline and machine control hardware and software
nodi fications (C. 4.6).

C.2.11 The contractor shall devel op a suppl enental operators nanual to document any changes to the driveline that will inpact nachine
function and provide instruction for electronic control. Contractor format is acceptable.

C.2.12 Contractor Support of Governnment Testing

The contractor shall support Covernment testing at Aberdeen Test Center (ATC). Full tine onsite test support is not required.
Contractor support is needed to resolve technical issues related to the systemnodification to accept the hardware and software changes.
Contractor initial response is required within 72 hours. The contractor shall be responsible to resolve functionality and operational
issues related to the driveline retrofit and | NTERFACES only. The "proof of concept" systemis not required to have on-board di agnostic
capability.

C.2.13 The government will furnish one HVEE-1, serial nunmber GEOHVEE1P91063175. The contractor shall ship machine from Aberdeen Test
Center to their facility within 180 days of contract award.

C. 3 MEETI NGS

C.3.1 The contractor shall conduct a start of work nmeeting within 30 days after contract award. Tel econference for the start of work
nmeeting is permtted.

C.3.2 The contractor shall conduct an Initial Design Review (IDR) Meeting approximtel y180 days after contract award at TARDEC in
Warren, M. At this neeting, the contractor shall present the proposed HVEE nodifications |AWthe requirenents defined in C. 2.1, C. 2.2,
C. 2.3, C2.4 and C. 2.5 while discussing risks with associated mtigating actions and recommend a path forward. The result of this IDR
meeting will be comunicated via a witten statement fromthe PCOin regard to approval or a request for a get-well plan.

C. 3.3 The contractor shall conduct a Final Design Review (FDR) Meeting 390 days after contract award. At the FDR Meeting, the
contractor shall present the HVEE-I nodifications and the final configuration and characteristics which will be will be delivered to the
Governnment for testing (C 2.13). Teleconference for the final design review neeting is permtted.

C.3.4 The contractor shall make personnel available during the Government Test & Evaluation (T&E) Pl anning neeting (420 days after
contract award). Contractor consultation via teleconference is acceptable.

C. 4 DELI VERABLES

C. 4.1 sStart of Work: The contractor shall deliver an agenda 10 days prior to the Start of Wrk Meeting. JCB shall deliver neeting
mnutes after the Start of Work Meeting | AWCDRL A0O1- Meeting M nutes.

C.4.2 Mnthly Reports: The contractor shall deliver reports on a nonthly basis in accordance with CDRL A003-Contractors Progress Status
and Managenment Report. The nmonthly reports shall address work progress, work issues, work schedul e, unexpected changes and princi pal
investigators.

C.4.3 Initial Design Review The contractor shall deliver a read-ahead package along with an agenda 15 days prior to the Initial Design
Revi ew Meeting. Read ahead package shall include a detailed report | AWCDRL A005, Scientific and Technical Reports, that outlines the
proposed designs, analysis of alternatives, risks w mnitigating actions and recommended path forward. The contractor shall deliver
nmeeting mnutes after the Initial Design Review Meeting | AW CDRL A001- Meeting M nutes.

C.4.4 Final Design Review The contractor shall deliver a read-ahead package al ong with an agenda one week prior to the Final Design
Revi ew Meeting. The contractor shall deliver neeting minutes after the Final Design Review Meeting CDRL AO0Ol1- Meeting M nutes.

C. 4.5 Final Report: The contractor shall submt a detailed report outlining changes to the systemand technical attributes of the
driveline and nmachine control nodifications. Report shall include:

a. Technical summary and approach

b. Modification summary (conponents renoved/ newy installed/ nodified),

c. Electrical schematics and hydraulic schenmatics

d. Systeminformation needed for robotic interface; this will include details on the connection and signals for communi cation.

e. |ltem zed cost breakdown by driveline/ machine control function and an estimated retrofit cost (bill of materials, |abor hours, follow
on testing and production rel ease cost).

f. ldentify systemlinitations, perfornmance degradation to ATPD-2301(if any) and safety concerns (conpared to traditional operation)

when operated nmanual ly and el ectronically
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g. Report shall docunment perfornmance of the system when operated with electronic signals (e.g. steering response, brake perfornance,
drivability, etc.).
h. Report is format and delivery shall be | AWCDRL A004-Scientific and Technical Reports

C.4.6 Level Il Technical Data Package (TDP): The contractor shall deliver a technical data package that includes 2D and 3D draw ngs for
all software and hardware nodifications necessary for RCIS incorporation for the nodified HVEE-|. The TDP shall be delivered for the
nodi fications that are approved and incorporated into the nodified HVEE-1 delivered to Aberdeen Test Center. TDP delivery shall be | AW
CDRL A002- Engineering Draw ngs and Mdel s.

C. 4.7 The contractor shall deliver the nodified HVEE-1, along with the SSP to Aberdeen Test
Center 450 days after contract award to:

Transportation O ficer

U. S. Arny Aberdeen Proving G ounds, BLDG 507
Attn: U S. Arny Aberdeen Test Center

M F:. TEDT- AT- WFE, Jessi ca Evans

APG  MD 21005- 5059

DODAAC WB1C5M

C. 4.8 The contractor shall deliver 8 hours of operator/maintenance training to ATC 450 days after contract award. The training shall
al so include electric-hydraulic nodification information already installed on the GFE HWE-1 used to test. The training nanual and
training shall provide basic driveline details and operating principles to supplenent existing technical nanuals. Trai ni ng nmanual
shall be devel oped and delivered | AWCDRL AO0O7-Training Materials.

C.5 VERI FI CATI ON

C.5.1 Inspection conditions. Governnent will performtesting |AWTable | (Attachment 003-RCI S Test Table). Unless otherw se
specified, all inspections nmay be conducted at an anbient tenperature (between -40F and 120F), at any hum dity, solar radiation,
precipitation, blow ng dust/sand/rain and within the HVEE-1 mssion profile (Attachment 001).

C.5.2 Test Incident Report (TIRs): The contractor shall provide witten responses to CGovernnent generated TIRs related to the driveline

retrofit | AWCDRL A006- Failure Analysis and Corrective Action Report.

*** END OF NARRATI VE CO001 ***
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