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SECTI ON A - SUPPLEMENTAL | NFORVATI ON

Buyer Name: LISA M KOSKI

Buyer Office Synbol/Tel ephone Nunber: CCTA-ASG C/ (586)282-9617

Type of Business: Large Business Performing in US.

Surveillance Criticality Designator: C

Weapon System No Identified Arny Wapons Systens

Ki nd of Modification: Change O der/Funding Action/Adm nistrative Change

*** End of Narrative A0000 ***
PRI OR CONTRACT AMOUNT: $ 6,076, 384. 00
AMOUNT OF THI'S ACTION: $ 41, 382. 00
TOTAL CONTRACT AMOUNT: $ 6,117, 766. 00

1. The purpose of this unilateral Mdification 13 is to revise specifications for the DC bidirectional charger and add additional
funding to inplenent these revisions.

2. As aresult of Mdification 13, the contract is hereby nodified as follows:

a) Section B, CLIN 0014 is established and funded in the amount of $41,382. 00( PRON R322C180R3).

b) Section C

i) C.4.2.10.2.e, language added (all additions are underlined)
ii)C. 4.4, |anguage added (all additions are underlined)

c) Section Gis revised to add accounting and appropriations data for the funds being added under this Mdification 13.

3. As aresult of this Mdification 13 the total contract value of Wh6HZV-09-D-0153/0002 is increased $41,382.00 from $6, 076, 384.00 to
$6, 117, 766. 00.

4. Except as provided herein, all other terms and conditions of this contract remain unchanged.

*** END OF NARRATI VE A0009 ***
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PRON: R322C180R3
AVB CD: 63300553D00

I nspection _and Accept ance

GENERI C NAME DESCRI PTION: SAIC - Cost Overrun

PRON AMD: 03

*Added per Modification 13.

(End of narrative B001)

| NSPECTI ON:  Dest i nation

Deliveries or Perfornmance

ACRN: AC

ACCEPTANCE: Desti nation

DLVR SCH PERF COWVPL
REL_CD QUANTI TY DATE
001 1 30- VAY- 2013

$ 41, 382. 00
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SECTI ON C - DESCRI PTI OV SPECI FI CATI ONS/ WORK STATEMENT

C.1 Scope

This statenent of work details the performance requirenments for the design, devel opnent, building, delivery, testing, and denonstration
of an integrated Mcro Gid systemset forth by the U S. Arny Tank Autonptive Research Devel opment and Engi neering Center (Task Order
Request for Proposal (TORFP) 0005, Alternative Energy Research (Mcro Gid). The place of performance for this effort is Schofield
Barracks, Qahu Hawaii .

C. 1.2 The objective of this task order is for the contractor to design, develop, build, deliver, test and denonstrate a three tier Mcro
Gidwith plug-in electric vehicles to determ ne the technical readiness of Mcro Gids to accept power fromvarious inputs (AC and DC)
whil e charging the selected vehicles and provide output power to various applications in both AC and DC. The first tier of the Mcro
Gid shall be 60kWand transportable. The second tier of the Mcro Gid shall be 150kWand sem nobile. The third tier of the Mcro
Gid shall be 250kWand stationary. The grid total output is expected to be 460kW Al three tiers shall work as one unit and have the
capability to work independently. Each Mcro Gid is expected to handle its individual generation and |oad. The managenent system
shall be suitable for a wi de range of applications, including peak shaving at the point of comon connection to the grid, frequency or
power factor regulation, ability to inject nultiple energy sources into a 480V and 208V/ 120V 3P 3Wor 4W/|oads, and capable of bl ack-
start situations fromportable or permanently installed standby generators. The first and the second tier require an output voltage of
208V/ 120V. Eight inputs are required on the 250 kWMcro Gid and four inputs are required on each remaining Mcro Gids. The AC and
DC inputs shall be determined by the contractor. The systemshall also provide benefits to |ocal distribution grids. The stored energy
can be used to reduce substation loading or it can be applied in a net-nmetering arrangenent with on-site generators. It can also be
applied to inprove |local power quality and reliability for a feeder or a specific custoner.

The nanagenent system shall be conpatible with Plug-in hybrid vehicles (PHEVs) capabl e of exporting power and rechargi ng PHEVs when
stored energy can be applied to a scalable Mcro Gid solution that is capable of automatically configuring an islanded area to be
served with locally stored energy when normal service is not available. Dynamic islanding is inplenented upon |oss of power to the
feeder fromthe serving power source. Service is restored based upon load information captured before the | oss of power and the anount
of energy available in the battery system The island is mnimzed as the battery systemis depleted or power is restored to the

f eeder.

The focus areas are the efficient managenent of power, integration of renewable energy, energy storage, smart charging of plug-in
electric vehicles and plug-in hybrid electric vehicles.

C.2 Background

As the Department of Defense (DoD) focuses on energy security and | ooks for ways to further reduce dependence on fossil fuels, there is
a need to nore efficiently manage the power it uses, and to supplenent that power consunption with renewable sources. The utilization
of Mcro Giids with Bi-directional, universal, multi-ported, DC bus-bar based architecture with overarching generator, |oad nmanagenent
and transient ride through capability, will enable nore efficient power managenent, thereby reduci ng petrol eum consunption and renewabl e
power generation by conditioning and distributing power into vehicle charging or grid distribution. Advanced energy storage will build
further capability to use renewabl e energy sources. Mcro Gids, renewabl e energy, and plug-in electric vehicles together offer a

uni que solution to address both energy security and fossil fuel consunption reduction goals.

C. 3. Requirenents
C. 3.1 Task/ Performance Sunmmary:
Task 1: Three Tier Mcro Gid Design, Devel op System Architecture, Perform Trade Studies, Mdeling, Topography Draw ngs, Static Display

and Training Video, C 4.1
Task 2: Mcro Gid SystemEl enments, C 4.2

Task 3: Safety Engineering, C. 4.3

Task 4: Testing/ Denonstration/Eval uation, C. 4.4
Task 5: Maintenance and Repair, C 4.5

Task 6: Training, C. 4.6

Task 7: Program Managenent, C. 4.7

Task 8: As Built Documentation, C. 4.8

Deliverables, C. 5

Options, C. 6

Meeting Schedul e, Project Reviews, and Status Updates, C. 7
Gover nnent Furni shed Equi pnent, C.8

C. 4 Tasks

C. 4.1 Task 1: Mcro Gid Design, Develop System Architecture, Perform Trade Studies, Mdeling, Topography Drawi ngs, Static Display, and
Trai ning Video
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The objective of Task 1 is for the Contractor to provide the Government with a Three Tier Mcro Gid Design, Devel op 3VSE System
Architecture, System Mdeling, Topography Drawi ngs, Static Display, Training Video, and Perform Trade Studies including research of the
| atest advanced technol ogy of batteries, as described in detail below

C4.1.1 Mcro Gid Design
The Contractor shall generate and deliver, no later than six weeks after Task Order award, system schematics and nechani cal renderings
sufficient for detailed design and prototype build fabrication | AWCDRL A026. The design specifications shall apply at the conmponent
I evel . Engineering expertise shall be applied to ensure that the design conplies with 3-View Systens Engineering (3VSE) artifacts and
safety. 3VSE is a graphic-driven process nodel ed upon the Departnent of Defense Architecture Framework (DODAF). The 3VSE approach
captures Qperational, Functional, and Architectural systemrequirenents and uses graphically based design artifacts to quickly and
efficiently obtain a collective team understanding of user needs and system design, and aid program planning and technical decision-
maki ng. The Contractor shall submt system schematics as a class Cor X for the AC and DC Power Mdul es show ng physical |ayout and
interconnect design.

C. 4.1.2 Develop System Architecture
The Contractor shall create and deliver to the FTR, no later than one nonth after task order award, 3VSE artifacts, for the Mcro Gid
(M5 | AWCDRL A022. Based on the 3VSE artifacts submtted, the FTR shall select one artifact no later than three nonths after Task
Order award. The System Architecture shall consist of the follow ng:

C. 4.1.2.1 System Boundary Di agram of input and output interaction of external systens and internal subsystens;
C. 4.1.2.2 Qperational Information Exchange Matrix nmapping attributes of information exchanged between system nodes;

C.4.1.2.3 Qperational Scenario Diagramof interconnected mssion |level activities triggered by external situations or events
(i.e. blackouts or brownouts); including a hydrogen station, two storage buil dings, and four vehicles.

C. 4.1.2.4 Mssion Scenario Diagranms with hierarchical depiction of the scenarios as a sequence of events and actions taken by
m ssion applications to satisfy a system function;

C.4.1.2.5 Textural Requirenents Capture describing functional requirenents, and data el ements required.
C.4.1.2.6 Top Level Block D agram of the system architecture;
C. 4.1.2.7 System Bl ock Diagrams of conponents and subsystens included in this Statement of Wrk
C. 4.1.2.8 System Schenatics detailing physical characteristics of the integrated systemarchitecture.
C. 4.1.3 Perform Trade_Studi es
The Contractor shall performa trade study to support Mcro Gid design decisions and deliver |AWCDRL A006 to the FTR no later than two

weeks after Task Order award. The trade study shall consist of the follow ng areas, in support of major MG design decisions, as stated
bel ow

C. 4.1.3.1 The Contractor shall investigate recent advanced technol ogy of DC energy storage including advantages and
di sadvant ages.

C.4.1.3.2 The Contractor shall investigate current technol ogi es of 50kW Sol ar systemns includi ng advantages and di sadvant ages.

C. 4.1.3.3 The Contractor shall investigate current technol ogies of J1772 Vehicle to Gid interface sel ections including
advant ages and di sadvant ages.

C. 4.1.3.4. The Contractor shall investigate current technol ogies of Vehicles, EV type, and conversion vendor selection including
advant ages and di sadvant ages.

C. 4.1.3.5. The Contractor shall investigate the feasibility of integrating new technologies identified in C.4.1.3.1, C.4.1.3.2,
C4.1.3.3 and C.4.1.3.4 into the design of the Mcro Gid.

C4.1.4 Model i ng
The Contractor shall develop and deliver, no later than two nonths after Task Order award, to the FTR, a Mcro Gid nodel in accordance

with CDRL A022 which shall verify systeminterfaces and control logic as described in detail below The Contractor shall utilize the
architecture and systemdesign for entry into the sinulation software and then incorporate the operation |ogic, develop scenarios and
simul ate the systemcontrol and logic flow. Activities shall include collecting data on subsystemlogic and flow, and building system
nodel .

C.4.1.4.1 Mcro Gid Controls
The Contractor shall develop and deliver, no later than two nonths after Task Order award, a Sinulink platformnodel of the Mcro Gid
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to facilitate optim zation of system performance | AWCDRL A022. The term optini zation of the Mcro Gid systemperfornmance refers to
size, volunme, and weight of the Mcro Gid as well as the nunber and size of generator sets and nunber of kWsolar and wind is used.
System nodel i ng shal |l include subsystem|ogic and flow. The Contractor shall docunment the nodeling and optimzation results in the final
report | AW CDRL A007.

C.4.1.4.2 Environnental Risk Factors
The Contractor shall analyze the inpact of transport and anbient test site environnental risk factors on the Mcro Gid system operation

including all Mcro Gid conponents and subsystenms. The Points of analysis shall include tenperature, shock and vibration, anbient
weat her conditions, solar radiation, fungus, and salt fog. Based on the infornation gathered in C.4.1.4.1 and C. 4.1.4.2, the Contractor
shal | incorporate all feasible i mediate preventative or corrective neasures, as nutually agreed upon by the Contractor and COR, in the

Mcro Gid design. The Contractor shall docunent all recommendations for further ruggedness including docunentation of the conplete
analysis in the final report | AWCDRL AOO7.

C.4.1.5 Topography Draw ng
Upon conpl etion of Mcro Gid System Design, the contractor shall deliver a topography drawing, no later than three nonths after Task
O der award, showi ng the Schofield Barracks in Cahu, Hawaii site layout with the Mcro Gid equipnment identified on the test site. This
drawi ng shall represent the installation configuration with site preparation planned for the Mcro Gid | AWCDRL A022. A target
footprint for the dinensions of the grid does not exist.

C 4.1.6 Static Display
The contractor shall also deliver a Mcro Gid poster board static display, no later than six nonths after Task Order award, for

visualizing the proposed Mcro Gid fabrication | AWCDRL AO0O5. The display shall present insights into the Mcro Gid installation and
configurations. The purpose of the display is to help personnel with training on the Mcro Gid configuration.

C. 4.1.7 Training Video
The Contractor shall prepare, in contractor format, a ten minute training video configured as an educational training tool for

evaluating Mcro Gid physical deploynent procedures. The video shall describe the Mcro Gid characteristics and operation
procedures. The video shall be used as a tool for evaluating Mcro Gid physical deploynment scenarios and configure total Mcro Gid
appl i cations. Preparati on and delivery of the training video shall be | AWCDRL A005 and delivered to the COR no |ater than twelve

nmont hs after Task Order award.

C.4.2 Task 2: Mcro Gid SystemEl enents
The objective of Task 2 is for the Contractor to develop and deliver to the Governnent the Mcro Gid design drawi ngs as described in
detail below. The Mcro Gid systemdeliverables shall include all hardware and software.

C.4.2.1 |Input Energy Sources
The Contractor shall develop a Mcro Grid System which shall accept a range of eight input energy sources which consists of both Voltage
Alternating Current (VAC) and Voltage Direct Current (VDC). The eight input energy sources include additional Mcro Gids, diesel
generators, renewabl e energy sources, and vehicles. Al'l connections to the grid, generators, renewable, and vehicles, provided by the
Contractor, shall provide protections including; over and under frequency and voltage, directional power and current, phase tinme and
i nstant aneous over current, and ground and neutral time and instantaneous over current. Renewable connections shall utilize
commerci al ly avail abl e power and conmuni cation plugs. The Contractor shall provide the equipnent with the capability of connecting to
the Hawaii El ectric Conpany (HECO). Renewable Sources as provided in paragraph C 4.2.8 shall be continuously nonitored for voltage,
current, power, power factor and other generated val ues, renewabl e paranmeters including tenperature for solar, breaker status, control
switch status, and energency stop status. Voltage and frequency shall be continuously nonitored to allow paralleling with any AC source
avail abl e and shall provide the Contractor data to determ ne the maxi mum power output available. This energy shall be used to either
augrment the utility usage and billing, generate power for best fuel econony, or DC system charging. The software system shall decide
how this energy shall be used. The Contractors trade study as described in C 4.1.3 shall determ ne the optimal energy storage nethod
for this application, consisting of existing conmrercially available batteries, or a nore advanced storage systens such as super-
capacitors, or a conbination. The Energy storage refers to the external sources to charge the vehicles batteries. Storage capacity
shall accommopdate a two-day full charge of four vehicles conbined. The systemshall be able to discharge at a rate that can sustain
the mcro-grid for short power outages or charge up to four vehicles sinultaneously. Electrical energy storage applies to the 3rd tier;
however, if the tiers were integrated, then it would apply to the other two tiers. Based on the trade study submtted by the Contractor
in C4.1.3 and | AWA006, The FTR will determ ne the optimal energy storage nethod.

An alternative energy storage systemcould include Hydrogen and a fuel cell. The contractor shall provide a fuel cell for this
alternative.

C 4.2.2 Mcro Gid Qutput Voltage
The Contractor shall nmeet the requirements of the Mcro Gid output Voltage Alternating Current (VAC) bus of 480 Volt AC, 60 Hz, 3
Phase, at 250 kW

C.4.2.3 Source and Load Managenent
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The Contractor shall design and build the Mcro Gid to interface with two 75 Kilo-watt (kW generators, automatically and via the
operator console, or Human Machine Interface (HM). One 75 kWgenerator shall be purchased by the Contractor for Government ownership.

C. 4.2.3.1 Human Machine Interface
The HM shall provide the followi ng functionality:

C. 4.2.3.1.1 Continuous nmonitoring of all AC power and DC power inputs; including that fromthe DC bus-bar, for use in power
managenent and power quality nonitoring.

C.4.2.3.1.2 Continuous nonitoring of all AC |oad outputs and DC | oads for use in power managerment and quality nonitoring.

C.4.2.3.1.3 Automatic detection of sources when they are connected to the MG

C. 4.2.3.1.4 Power bal ancing between avail abl e power output and | oads shall be cal cul ated and | oad managenent automatically
performed. Load managenent includes dynam ¢ sheddi ng of discretionary | oads when | oadi ng exceeds power output availability limts,
reactivating shed | oad when avail abl e power output margins are obtained, and sequencing of diesel generation based on |oading to
maxi m ze efficiency and mnimze fuel consunption.

C.4.2.3.1.5 The AC generator shall be controlled and able to operate under various nbdes and configurations as described in
C. 4.2.3.2. Loading is subject to available power input by AC and DC power at any given instant unless energy storage is applied. Under

running conditions, grid isolated power shall be used to charge vehicles and feed AC | oads according to sensed | oadi ng conditions.

C.4.2.3.2 Mcro Gid Operating Mde
The Contractor shall design and build the Mcro Gid with capabilities of operating in various nodes as stated bel ow

C. 4.2.3.2.1 Single diesel generator, grid isolated, with and wi thout DC sources or AC and DC | oads.

C. 4.2.3.2.2 Single DC source(s), grid isolated, without an AC source, with or without DC | oads.

C.4.2.3.2.3 Miltiple diesel generators, grid isolated, with and w thout DC sources or AC and DC | oads.

C. 4.2.3.2.4 Single diesel generator, grid interconnected, with and w thout DC sources, AC and DC | oads.

C. 4.2.3.2.5 Single DC source(s), grid interconnected, without an AC source, with and without AC and DC | oads.

C. 4.2.3.2.6 Miltiple diesel generators, grid interconnected, with and w thout DC sources or |oads. DC loads refer to the
batteries, storage, or vehicles. DC output voltage shall be determ ned by the contractor.

C. 4.2.3.3 Power Quality Mnitoring
The Contractor shall provide a power quality nonitoring system The Mcro Gid shall decide if the power quality is determ ned
unaccept abl e and take action to correct power quality. The general practice for industry is that the total harnonic distortion has to
be less than 5%

C.4.2.3.4 Safety Devices
The Contractor shall provide safety devices for sources and | oads to be manually tripped and | ocked out. Critical control power shall be
automatically provided fromthe best available source through a transfer switch.

C. 4.2.3.5 System Mnitoring
The Contractor shall provide a control condition systemwhich shall be capable of nonitoring status diagnostics, and alarmng for
abnormalities as described bel ow
C.4.2.3.5.1 DC controls, DC switches, DC circuit breakers, DC protection.
C. 4.2.3.5.2 ACcontrols, AC switches, AC circuit breakers, AC protection.
C.4.2.3.5.3 GCeneration controls, swtches, breakers, and protection.
C.4.2.3.5.4 Vehicle controls, breakers, and protection.
C4.2.3.6 Human Machine Interface (HM)
The Contractor shall provide a HM capable of netering power paraneters (e.g., volts, anps, watts) which shall be viewable on the HM.
The HM shall maintain a sequence of events |log for maintenance and troubl eshooting purposes. The HM shall provide operators, step-by-

step instructions for systemstartup and connection of sources and |oads. The HM shall also include operator step-by-step instructions
for system mai ntenance and troubl eshooti ng.
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C.4.2.3.7 Design and Build Load Panel
The Contractor shall design and build a | oad/ breaker panel to be used as the interface with smart circuit breakers to the Mcro Gid
structure |oads. Maxinumload shall be 200kW Prinmary |load control shall be achieved via dynam c | oad shedding, or snart, controllable
di stribution panels at the 480 VAC and 208/ 120 VAC levels. Wen load control is inplenented, small loads in the smart distribution
panel s shall be increnmentally switched on and off to achi eve opti mum power bal ance with the conbined AC and DC i nput sources to the
Mcro Gid. The Contractor shall deliver to Schofield Barracks, Oahu, Hawaii, no later than six nonths after Task Order award, one full
set of this equipnment. Smart panels shall have simlar form fit, and function of the fielded Power Distribution and Illum nation
System Electrical (PD SE).

C.4.2.3.8 Electric Power Quality
The electric power quality of the Mcro Gid VAC output voltage wave form under all steady state and transient |oad conditions, shall
be conpatible with the el ectronics-based |oads at the Schofield Barracks in QGahu, Hawaii .

C.4.2.3.9 Mcro Gid SystemReliability
The Mcro Gid shall have "snart" self-nonitoring, control, protection, and |ocal and renpte conmunications capabilities to facilitate
systemreliability and performance possible, even under single-failure scenarios.

C. 4.2.3.10 Renote Mnitoring of Mcro Gid
The Mcro Gid shall be capable of being operated renptely by the local electric service provider or other third parties. Third party
renote nonitoring and operation capability shall consist of a software application that is accessible to a third party PC with internet
access.

C4.2.3.11 Moni toring Vol tage and Frequency
Vol tage and frequency shall be nonitored to allow paralleling with any avail abl e 60Hz AC source, or source conditioned to 60Hz, and
shal | provide the maxi num power output possible. Vehicles shall be operated in groups or alone to naintain the nmaxi mum fuel efficiency
possible, thus reducing fuel usage. This energy shall be used to augnent utility usage, manage generator power for best fuel econony,
or charge DC systens.

C. 4.2.3.12 Mcro Gid Connectivity Devices
The Mcro Gid shall incorporate the required VAC and VDC i nput and output energy source el ectromechani cal "connectivity devices" and
cabl es necessary fromthe wi de-range of dispersed energy sources to integrate their energy resources into the Mcro Gid equipnment. The
connectivity devices shall be conpatible with the Mcro Gid operation at electrical |ow voltage, high voltage buses, and alternate
energy sources.

C.4.2.3.13 UWilization of Comrercial off the Shelf (COTS) Subsystens
The Contractor shall utilize COTS subsystens with mnimal nodifications for nmanufacture of the Mcro Gid, and shall minimze
denonstration risk factors by acquiring subsystens early in the schedule in order nmeet Mcro Gid delivery schedule of no later than six
months after Task Order award. The Contractor shall construct the Mcro Gid nodule utilizing established comercial construction
st andar ds.

C 4.2.4 MG Hardware
The Contractor shall provide power nodul es and sub-conponents, power inverters, cables and all other itenms installed in the power
nodul es.

C 4.2.5 Set Up and Verify Mcro Gid
The Contractor shall set up the Mcro Grid and performsystemintegration. The Contractor shall verify system operation prior to
shipment to Schofield Barracks in OGahu, Hawaii .

C. 4.2.6 Support System Eval uation
The Contractor shall conduct the Mcro Gid system denonstration and nonitoring at Schofield Barracks, Oahu, Hawaii for one (1) nonth
followed by |ong-termeval uation and nonitoring. Renpte continuous nonitoring shall be used during the evaluation and nonitoring period
of 12 nonths follow ng the denpbnstration. Systeminspection, upkeep, and naintenance shall be performed every nonth, one (1) week in
duration, during the evaluation period. The DoD will not provide any accommodati ons for the Contractor while working in Hawaii.

C.4.2.7 Power Storage Equi pment
The Contractor shall purchase and provide power storage equiprment (batteries, or capacitors) large enough to handle a two-day full
charge of each battery of the four vehicles as determned by the FTR fromthe related trade study findings in paragraphs C 4.1.3 and
C4.2.1, The vehicles shall be charged fromenpty state of charge to full twice. There is no associated drive cycle.

C. 4.2.8 Solar/Wnd Power |nput
The Contractor shall deliver and install at the Schofield Barracks test site in Cahu, Hawaii a ground rmounted sol ar power systemwith a
50 kW Photo Voltaic (PV) array supported by a carport structure. The first 25kW Photo Voltaic (PV) supported by a carport structure
shoul d be delivered no later than six nmonths after Task Order Award. The renmining 25KW Photo Voltaic (PV) array supported by a carport
structure should be delivered no later than ten nonths after Task Order award. The PV array shall be a polycrystalline solar |amnates.
The systemshall be integrated with the Mcro Gid installation.
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C.4.2.8.1 Solar Power |nput and Generator Power |nput
The Contractor shall purchase and deliver one stationery 75kWdi esel generator set to Schofield Barracks, Oahu, Hawaii. The sol ar power
system shal | support a 50kWsystem as described in paragraph C. 4.2.8. The PV array shall be a polycrystalline solar |am nates. The one
generator shall be delivered no later than six nonths after Task Order award and shall be a deliverable to the Governnent.

C. 4.2.8.2 Reserved

C4.2.9 Mcro Gid System Manager Station with Software
The Contractor shall deliver and install the Energy Manager Software no later than six nonths after Task Order award and | AW CDRL A023
at the Schofield Barracks in Cahu, Hawaii and shall provide status reporting and a user interface for the Mcro Gid performance. The
Contractor shall deliver and install a Portable PC as the platformfor this system The Energy Manager Software and Portable PC shall
be delivered no later than six nonths after Task Order award.

C. 4.2.9.1 Configure System Manager Software
The Contractor shall configure the Energy Manager Software and HM user interface for the Mcro Gid design to reflect the planned | oads
and generators available within the Mcro Gid | AWCDRL A023. Required hardware and software interfaces shall be defined during the
Mcro Gid design phase. The Contractor shall tailor the Energy Manager product to the Mcro Gid configuration. The Contractor shall
configure the System Manager PC to run the Energy Manager and Vehicle Maintenance Software. This also includes design and devel opnent
of the vehicle maintenance data collection interface used to downl oad vehicle operating history and paraneters, and to establish
reporting tools for the data.

C. 4.2.9.2 System Status Manager Station

The Contractor shall integrate the System Status Manager Station with the Mcro Gid control station and verify reporting functions for
mai nt enance data, and Mcro Gid status. The Contractor shall docunent the tailored design for configuration nanagenent control |AW
CDRL A023.

C.4.2.10 Vehicles and Charging Stations
The Contractor shall provide Two Converted Vehicles and Charging Stations as described in detail bel ow

C. 4.2.10.1 Converted Vehicles
The Contractor shall purchase and deliver, no later than nine nonths after Task Order award, two converted vehicles to TARDEC, Warren,
M. The vehicles shall be either two Medium Duty Pickup trucks or SUWV with a mininmm 25 kilowatt-hours of battery storage each, typical
driving range per charge shall be 100 mles on a level drive cycle. The Contractor shall convert all vehicles fromgas or diesel powered
to either plug-in hybrid electric vehicles (PHEV) or plug-in electric vehicles (PEV). This includes replacenment of the power system and
other systems with electric power generation and el ectronechani cal conversion systems. Al vehicles are required to export as well as
inmport power. Vehicles shall nmeet FWSS Federal Mdtor Vehicle Safety Standards (FMWSS) and Oiginal Equi prent Manufacturer (CEM
regul ati ons.

C. 4.2.10.2 Charging Stations
The Contractor shall develop and deliver, no later than six nonths after Task Order award, Mcro Gid conpatible charging stations to
accommodate two PHEV and PEV vehicles described in C 4.2.10.1 and an additional two vehicles. Vehicle connections shall be made using
comrercially available J1772 (AC Level 2: 240 V, 1 phase, up to 80A required) conpliant power and communication plugs. Al of the
charging stations shall include both; charging and discharging stations. The charging station shall allow for the follow ng:

(a) Adjacent to the four vehicles provided in C 4.2.10.1 when parked
(b) Four chargers with bi-directional capability
(c) Interconnections to MG
(d) Local serial port, HM, and wireless cell communications for charger/V2G
*** (e)_The DC bidirectional charger for Smith Electric vehicles should be noved inside the |ocked gate adjacent to _solar_carport #2 at

Schofiel d Barracks.

The Contractor shall continuously nonitor the two vehicles or the follow ng:
C.4.2.10.2.1 Vol tage, current, power, power factor and other generated val ues;
C.4.2.10.2.2 Vehicle paraneters including battery |evels, engine tenperatures (for PHEVs), and mai ntenance intervals;
C.4.2.10.2. 3 Breaker status;

C.4.2.10.2.4 Control switch status; and
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C.4.2.10.2.5 Energency stop status.

C. 4.3 Task 3: Safety Engineering

C.4.3.1 Safety Analysis and Assessnent
The Contractor shall performMcro Gid systemsafety assessment using STD 882D and DI - SAFT-80102B as guides. The assessnent shall be
conducted to ensure that the Mcro Gid will operate safely during test, transportation, and field deploynment. The Contractor shall
devel op and deliver a Safety Assessnment Report (SAR), to the FTR no later than five nonths after Task Order award, including a
conpr ehensi ve hazard anal ysis and steps to reduce hazards and ensure crew safety including shock and flash hazard anal ysis | AW CDRL
A024. The Contractor shall specify risk nmediation design features and operating procedures. The Contractor shall identify Limted,
Restricted, and Prohibited Approach Boundary for shock protection. The Contractor shall detail all required use of personal protective
equi pment. The Contractor shall support review of safety docunents and review design artifacts and deliverables to ensure that Safety
renedi ati on has taken place per the conpleted SAR

C. 4.4 Task 4: Testing/Denpnstration/Eval uation

C.4.4.1. Prepare Test Plans
The Contractor shall devel op Test Plans | AW CDRL A025 to prove that the Mcro Gid neets the requirenents set forth in C. 4 of this SON

and subnmit to the FTR in advance of developing the Mcro Gid, for CGovernnent approval. The Government shall have two (2) weeks to
revi ew and accept the plan. The draft test plan shall be subnmitted one nonth prior to the Final Design Review The final test plan
shal | be agreed upon at the Final Design Review as stated in paragraph C. 7.2 at the Contractors facility. Tests shall include

integration and operational tests. Test plans shall detail testing instrunentation; data collection nmethodol ogy, facilities and
personnel needed, and pass or fail criteria.

C. 4.4.2 System Verification
The Contractor shall verify Mcro Gid operation prior to shipnent, installation and set-up in Schofield Barracks, OCahu, Hawaii. The
Contractor shall verify performance paranmeters with sources and | oads representing maxi mum capacities called out in the specification.

C.4.4.3 shipnment of Equiprment to the Schofield Barracks in Cahu, Hawaili
The Contractor shall package and ship the MG systemto Hawaii in accordance with standard commercial packaging.

*** C.4.4.4 Site Preparation and Installation for MG

The Contractor shall install no later than six nonths after Task Order award, the Mcro Gid at Schofield Barracks, Oahu, Hawaii. The
contractor shall devel op and deliver, for Government concurrence, Hawaii site preparation draw ngs, as identified in paragraph C 4.1.5,
and required docunments for receipt and installation of the Mcro Gid hardware. The CGovernnent shall have two (2) weeks to review and
accept the drawi ngs. Al electrical devices shall be installed in accordance with National Electric Code (NEC). A pernmmnent fence
shoul d be added to the installation at Schofield Barracks and should surround the AAMZ equi pnent. That change is based on the physical
security from Schofield s DPWs recommendation and will add the additional protection for the people who are not familiar with the high
voltage. Total estimated cost The Contractor shall also provide no later than six nonths after Task Order award, all required | abor and
material for all equiprent foundations, wring, nonitoring, communications, and coordi nati on when connecting to the site.

C. 4.4.5 Perform System Test, Denpbnstration and Validation

The Contractor shall performa System Capability Denpnstration at the Schofield Barracks test site in OGahu, Hawaii imediately after
Mcro Gid system checkout, which shall begin no later than six nonths after Task Order award. The Contractor shall denonstrate all
primary system functions including inputs and outputs, perfornmance, and hunman interface operations. The CGovernnent reserves the right to
wi tness and observe all testing at the Contractors facility or at Schofield Barracks, QOahu, Hawaii. The Contractor shall provide the

FTR with the detailed test schedule at the Start Meeting. The project tineline includes six nonths to design and build the Mcro Gid
and 12 nonths to performsystemtest, denpnstration, and validation.

C.4.4.6 Long Term System Eval uati on
The Contractor shall be responsible for Mcro Gid operation, recording of data, and performance of the Mcro Gid systemfor the
duration of the twelve (12) nmonth evaluation period. Daily nonitoring, data logs, and resource tracking shall be performed as described
in paragraph C 4.2.10.2 and paragraph C. 4.2.3.5. The Contractor shall deliver daily nonitoring |ogs, general system operation status
checklists, data |logs, preventative and corrective maintenance |ogs, corrective action reports, and a sunmary of progress nade on Task 4
on a quarterly basis | AWCDRL A027. The Contractor shall conduct bi-weekly status teleconferences with the Governnment to review any
data and performance issues. The Contractor shall develop a final system evaluation report for delivery at the close of the evaluation
period, including recomendations on how to revise the design for operational adoption of the Mcro Gid | AWCDRL A007.

C.4.5 Task 5: Mintenance / Repair

The objective of Task 5 is to provide on-site troubl eshooting and mai ntenance for the Mcro Gid in Oahu, Hawaii as explained in detail
below. In addition to the reporting and update requirenments bel ow, the contractor shall provide a sunmmary of progress made on Task 5 in
the Quarterly Technical Report | AW CDRL A027.

C.4.5.1 24 Hour Site Response
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The Contractor shall provide 24-hour site response by contacting the facility Engineer either via e-nail, phone call, or face-to-face
di scussi on of problems encountered (such as subsystemfailure, lack of power to the grid) with the Mcro Gid systemin Hawaii. The
Contractor shall be contacted, via e-nmil, phone call, or in person, by the facility Engineer of any problens; the Contractor shall

record any problenms discovered and verbally report this information at the bi-weekly tel ephone status tel econferences as described in
C.4.4.6

C.4.5.2. Warranty Support:
The Contractor shall provide Mcro Gid warranty support during the performance period of the Task Order. The warranty shall include

all labor and naterials to support the continuous operation of the Mcro Gid.

C. 4.6 Task 6: Training

C.4.6.1 The Contractor shall conduct training classes for five trainees for two workdays, no later than nine (9) nonths after Task
O der award, at Schofield Barracks in Cahu, Hawaii. A workday is defined as eight hours. The Contractor shall devel op a power point
presentation, utilizing existing commercial equi pnent operating manuals, for the purpose of training the five enployees in the step by
step operation and mai ntenance of the Mcro Gid equiprment. These training classes shall be conducted so that five Governnent personnel
have been trained to operate and maintain the Mcro Gid equipnent. The training and manual shall include the follow ng:

Equi pnent Descri ption
o] Techni cal Principles of Operation

Operators Instructions

Connecting Sources

Set up Sour ces

Set up Loads

Manual Operation

Aut onmati c Operation

Operation under Unusual Conditions

O O © O O ©

Mai nt enance | nstructions

Mcro Gid

Di esel Generator Set
W nd Cener at or

Sol ar PV

Vehi cl es

o O ©O ©0 ©

C. 4.7 Task 7: Program Managenent

C. 4.7.1 Program Managenent Functions
The Contractor shall performall necessary program nmanagenent functions to facilitate the design, devel opnent, denonstration, and
eval uation periods. The Contractor shall conduct the system denonstration. The Contractor shall review status and issues with the
Governnment by e-mail, a phone call, or face to face and shall be reported in the Mnthly Evaluation Report | AWCDRL A014. The
Contractor shall subnmit to the FTR, on a quarterly basis, a Quarterly Technical Report | AWCDRL A027, and Quarterly Financial Reports
| AW CDRL A011.

C. 4.7.2 Site Survey
The Contractor shall performa Site Survey at Schofield Barracks, Oahu, Hawaii in order to devel op the Topography Draw ng in paragraph
C. 4.1.5.

C.4.7.3 Configuration/Data Managenent
The Contractor shall deliver to the Government all program docunents and technical data in .PDF or M5 Wndows conpatible fornat.

C.4.7.4. Quality Engineering

The Contractor shall nonitor program execution to conply with the Quality Assurance Surveillance Plan. The Contractor shall perform
quality reviews and audits | AW CDRL A027.

C.4.8. Task 8: As Built Docunentation

C.4.8.1 "As Built" Docurentation and | nprovenent Recommrendati ons
The Contractor shall deliver the "as built" documentation and inprovenment recomrendations which shall include docunmented changes and
final reconmmendations as part of the Final Scientific and Technical Report (A007).

C. 5. Deliverables
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C. 5.1 Deliverables of Hardware
C.5.1.1 Deliverable of One Three Tier Mcro Gid (M3 in containerized housing In accordance with paragraph C. 1.2, C 4.2.
C.5.1.1.1 Inputs include:
(a) HECO Utility interface as described in C4.2.1
(b) 25 kWPV solar array with all Mcro Gid interconnection infrastructures as described in paragraph C 4.2.8
(c) Charging stations to accommpdate four vehicles described in C. 4.2.10.2.
(d) One 75 kW generator set as described in C 4.2.3 and C 4.2.8.1.
C.5.1.1.2 Qutputs include:
(a) 250kW480VAC grid interface with safety disconnects as described in C 1.2, C4.2.1, C4.2.3.4, and C. 4.2 4.
(b) 150kW 208/ 120VAC grid interface with safety disconnects as described in C 1.2, C4.2.1, C.4.2.3.4, and C 4.2.4.
(c) 60kW 208/ 120VAC grid interface with safety disconnects as described in C 1.2, C4.2.1, C4.2.3.4, and C 4.2. 4.
(d) Distribution panel for |ocal 480VAC | oads as described in C. 4.2.3.7.
C.5.1.1.3 Comuni cations shall include |ocal HM Panel as described in C 4.2.3.1 and C 4.2.3.6.

C.5.1.2 Mcro Gid System Manager Station (1 conputer) IAWC 4.2.9.

C.5.1.3 Two converted vehicles as described in as described in C 4.2.10.1.

C. 5.2 Data Deliverables | AWSection J, Exhibit A CDRL Data Itens:

C.5.2.1 Deliverable of Integrated Master Schedul e and Program Managenment Pl an

Integrated Master Schedul e and Program Managenment Plan shall be delivered | AWCDRL A021 and paragraph C. 7. 1.
C.5.2.2 Deliverable of Quarterly Financial Report

Quarterly Financial Reports shall be delivered | AWCDRL A011 and paragraph C. 4.7.1
C.5.2.3 Deliverable of Mnthly Eval uation Reports

Mont hl'y Eval uation Reports shall be delivered | AWCDRL A014 and paragraph C 4.7.1.
C.5.2.4 Deliverable of Design/Mdeling Docunentation

Desi gn/ Model i ng Docurent ati on shall be delivered | AWCDRL A022 and paragraphs C.4.1.1, C4.1.2, C4.1.4, C4.1.4.1 and C.4.1.5.
C.5.2.5 Deliverable of Trade Studies

Trade Studies shall be delivered | AWCDRL A0O06 and paragraphs C.4.1.3, and C. 4.2.1.
C.5.2.6 Deliverable of Quarterly Technical Reports

Quarterly Technical Reports shall be delivered | AWCDRL A027 and paragraphs C.4.4.6, C. 4.5, C4.7.1 and C. 4.7.4.
C.5.2.7 Deliverable of Operation, Training, and Presentation Materials

Operation, Training, and Presentation Materials shall be delivered | AWCDRL A005 and paragraphs C. 4.1.6, C. 4.1.7.
C.5.2.8 Deliverabl e of Energy Manager Software

Ener gy Manager Software shall be delivered | AWCDRL A023 and paragraphs C. 4.2.9, C4.2.9.1, and C 4.2.9.2.
C.5.2.9 Deliverable of Safety Assessment Report

Saf ety Assessnent Report shall be delivered | AWCDRL A024 and paragraph C. 4.3.1.

C.5.2.10 Deliverable of Test/Denonstration Plans
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Test/ Denonstration Plans shall be delivered | AWCDRL A025 and paragraph C. 4.4.1.
C.5.2.11 Deliverable of System Schematics and Mechani cal Renderings

System Schematics and Mechani cal Renderings shall be delivered | AWCDRL A026 and paragraph C. 4.1.1.
C.5.2.12 Deliverable of Final Scientific and Technical Report

Final Scientific and Technical Report(s) shall be delivered | AWCDRL A007 and paragraphs C.4.1.4.1, C4.1.4.2, C4.4.6 and C 4.8.1.
C.5.2.13 Deliverable of Mnutes (Start of Wrk, Design Review | (DRlI), Design Review Il (DRII)

Mnutes (Start of Work, Bi-Wekly Meetings, Final Design Review) shall be delivered | AWCDRL A002 and paragraphs C. 7.1 and C. 7. 2.

C. 6. Options

C.6.1. Option 1: Additional Medium Duty Pickup or Van
The Contractor shall deliver one additional Mediumduty Pickup truck or van with a mninum 60 kilowatt-hrs of battery storage. The
Contractor shall convert the vehicle fromgas or diesel powered to either plug-in hybrid electric vehicles (PHEV) or plug-in electric
vehicles (PEV). This includes replacenment of the power system and other systems with electric power generation and el ectronechani cal
conversion systems. The additional vehicles shall neet FWSS and OEM regul ations. The Contractor shall deliver the vehicle to
Schofield Barracks, Gahu, Hawaii .

C.6.2. Option 2: Delivery of One additional 10kWnobile solar power generator system
The Contractor shall deliver one additional portable 10 kWsolar power generator systemas described in C. 4.2.8.1. The portable solar
power system shall supplenent the installed 50kWsystem The PV array shall be a flexible nulti-junction thin filmsilicon solar
| ami nate.

C.6.3. Option 3: Delivery of one additional 25kWnobile w nd power generator system The Contractor shall deliver one
portable 25 kWw nd power generator systemas described in C 4.2.8.2. The portable w nd power system shall supplenent the installed
50kW sol ar system as described in C 4.2.8.

C.6.4. Option 4: One additional nonth of testing by the Contractor. The Contractor shall provide one additional nonth of
renote testing to include one additional support trip to the evaluation site for systeminspection, upkeep, and maintenance for a
duration of one week as described in C. 4.2.6. The additional nonth of testing consists of four 40-hour work weeks.

C.6.5 Option 5: Wnd Power |nput
The Contractor shall purchase and deliver one additional 25 kWwi nd power generator system nounted on a trailer, to Schofield Barracks,
Cahu, Hawaii no later than six nonths after Option award. The systemshall be available for the duration of the evaluation period.
The portabl e wi nd power system shall supplenment the installed 50kWsol ar system as described in paragraph C. 4.2.8. The generator sets
shal | be available for the duration of the test/denpbnstration/evaluation period. Upon conpletion of the Task Order effort, the
government will take possession of the generators and Mcro Gid.

C. 6.6 Option 6: Solar Power Input and Generator Power | nput
The Contractor shall purchase and deliver two additional 10 kWsol ar power generator systems, nounted on a trailer and one additional
stationery 75kW di esel generator set to Schofield Barracks, Oahu, Hawaii . The sol ar power system shall supplenment the installed 25kW
system as described in paragraph C. 4.2.8. The PV array shall be a flexible nulti-junction thin filmsilicon solar |annates. The two
10kW portabl e solar PVs and the one generator shall be delivered no later than 29 June 2012_and shall be a deliverable to the
Gover nnment .

C. 6.7 Option 7: Converted Vehicles
The Contractor shall purchase and deliver, no later than nine nonths after option award, two converted vehicles to Schofield Barracks,
Cahu, Hawaii to be used for the Mcro Gid denpnstration and evaluation. The vehicles shall be two Light/Medium Duty pickups or Sport
Utility Vehicles with a mininmm60 kilowatt-hours of battery storage each, typical driving range per charge shall be 100 mles on a
| evel drive cycle. The Contractor shall convert all vehicles fromgas or diesel powered to either plug-in hybrid electric vehicles
(PHEV) or plug-in electric vehicles (PEV). This includes replacenment of the power system and other systens with electric power
generation and el ectronmechani cal conversion systens. All vehicles are required to export as well as inport power. Vehicles shall neet
FMW/SS Federal Mtor Vehicle Safety Standards (FMSS) and Original Equi pnent Manufacturer (OCEM regul ations. The Contractor shall
continuously nonitor the two vehicles for the follow ng: Voltage, current, power, power factor and other generated val ues; Vehicle
paraneters including battery levels, engine tenperatures (for PHEVs), and nmintenance intervals; Breaker status; Control switch status;
and Emergency stop status.

C. 6.8 Option 8: Sol ar/ W nd Power | nput
The Contractor shall deliver and install at the Schofield Barracks test site in Oahu, Hawaii a ground nounted sol ar power systemwth a
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m nimum 25 kW Photo Voltaic (PV) array. The PV array shall be a solar lanminate. The systemshall be integrated with the Mcro Gid
installation. See paragraph C 4.2.1, which specifies how the renewabl e sources shall be nonitored.

C. 7. Meeting Schedule, Project Reviews, and Status Updates

C. 7.1 Start of Work Meeting
The Contractor shall initiate, plan, coordinate and conduct at a one (1) day Start of Wrk Meeting with the Governnment within fourteen
(14) days of the award of the Task Order. The neeting shall take place at TARDEC, Warren M chigan. The Governnent and Contractor shall
mutual ly agree to date, tinme, and location of the neeting. The Contractor shall devel op and deliver an Integrated Master Schedul e and
Program Managenent Pl an identifying the neans to acconplishing the tasks detailed in this Statenment of W rk in accordance with CDRL
A021. In addition, the Contractor shall docunent the planned schedule and nilestones to conplete these tasks. The Contractor shall
deliver, electronically, mnutes fromthe Start of Work Meeting in accordance with CDRL A002.

C. 7.2 Final Design Review (FDR)
Prior to the coomencenent of the initial fabrication, but no later than 90 days after contract award, the Contractor shall plan and
conduct a FDR at the Contractors facility. The Contractor shall coordinate and conduct the Final Design Review with the Program
Managenent Team (PMI), including all relevant Contractor and Governnment project personnel. The Contractor shall present the design to
the FTR for Government review and comrent. Based on the comments fromthe Governnent, the Contractor shall incorporate all necessary
requi rements and changes. The Contactor shall docunent, track, and manage all necessary project action itens, neeting agendas, and
nmeeting mnutes and deliver in accordance with CDRL A002.

C. 8 Government Furni shed Equi pnent
The CGovernnent does not intend to provide Government Furni shed Equi pment for this effort.

***Revi sed by Modification 13

*** END OF NARRATI VE CO001 ***
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SECTI ON G - CONTRACT ADM NI STRATI ON DATA
PRON/
LI NE AVB CDY OBLG JONO | NCREASE/ CUMULATI VE
ITEM MPR STAT ACCT ASSI GN ACRN PRI OR_ AMOUNT DECREASE AMOUNT
0014 R322C180R3 1 22C180 AC $ 0.00 $ 41, 382. 00 $ 41, 382. 00
63300553000
NET CHANGE $ 41, 382. 00
| NCREASE/
ACRN  ACCOUNTI NG CLASSI FI CATI ON DECREASE
AC 21 22040000026N6N7EP633005255Y S20113 Wb6HZV $ 41, 382. 00
NET CHANGE $ 41, 382. 00
PRI OR AMOUNT | NCREASE/ DECREASE CUMULATI VE
OF _AWARD AMOUNT OBLI G AMT
NET CHANGE FOR AWARD: $ 6,076, 384. 00 $ 41, 382. 00 $ 6,117, 766. 00
LI NE
| TEM ACRN EDI/SFI' S ACCOUNTI NG CLASSI FI CATI ON
0014 AC 21 121320400000 Wh6HZV 26N6N7E63300553D00255YR322C180R3 22C180 S20113
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