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PO RS U.S. DEPARTMENT OF ENERGY
120602} EERE PROJECT MANAGEMENT CENTER
NEPA DETERMINATION
RECIPIENT:Renewable Power Conversion, Inc. STATE: CA
PROJECT PV String to 3-Phase Inverter with Highest Voltage Capabilities, Highest Efficiency and 25 Year Lifetime;
TITLE : Renewable Power Conversion, Inc. (RPC); NREL Tracking No. 11-028

Funding Opportunity Announcement Number  Procurement Instrument Number NEPA Control Number CID Number
NREL-11-028 GO10337

Based on my review of the information concerning the proposed action, as NEPA Compliance Officer (authorized under DOE
Order 451.1A), I have made the following determination:

CX, EA, EIS APPENDIX AND NUMBER:
Description:

B3.6 Siting, construction (or modification), operation, and decommissioning of facilities for indoor bench-scale research
projects and conventional laboratory operations (for example, preparation of chemical standards and sample analysis);
small-scale research and development projects; and small-scale pilot projects (generally less than two years) conducted
to verify a concept before demonstration actions. Construction (or modification) will be within or contiguous to an already
developed area (where active utilities and currently used roads are readily accessible).

A9 Information gathering (including, but not limited to, literature surveys, inventories, audits), data analysis (including
computer modeling), document preparation (such as conceptual design or feasibility studies, analytical energy supply
and demand studies), and dissemination (including, but not limited to, document mailings, publication, and distribution;
and classroom training and informational programs), but not including site characterization or environmental monitoring.

A11 Technical advice and planning assistance to international, national, state, and local organizations.

Rational for determination:
The SunShot Incubator program represents a significant component of the U.S. Department of Energy (DOE)
business strategy of partnering with U.S. industry to accelerate the commercialization of solar energy system research
and development (R&D) to meet aggressive cost and installed capacity goals. The specific goal of the SunShot
Incubator, and projects funded through this program, is the acceleration of solar energy technologies towards near
term commercialization (2-4 years depending on the Tier). In addition, funded technologies must possess the
disruptive potential to reach the DOE SunShot Initiative goal of an unsubsidized cost-competitive levelized cost of
energy (= 6 cents/kW-hr at utility scale) by the end of the decade.

A 10kW DC-to-AC power converter (inverter) would be designed and tested for this proposed project by the recipient,
Renewable Power Conversion, Inc. (RPC) of San Louis Obispo, California. The specific objective of the proposed
effort is to develop a modular photovoltaic (PV) inverter which supports and enables a new utility-scale PV system
approach with cost, performance, reliability and safety benefits. The research approach would use a novel inverter
packaging design and a PV-specific, 298% efficient, three-level neutral point clamp (3LNPC) switching topology
employing silicon carbide clamp diodes. This research is expected to result in a low cost product with a 25-year
maintenance-free lifetime.

The work for this proposed project would be done in six tasks, as shown below:

» Task 1 - Inverter Baseline Quantification. This would include the development of a proof-of-concept thermal model
and development of a 3D SolidWorks computer thermal model that will corroborate the physical model data.

= Task 2 — Inverter Prototype Design. This would include completion of the prototype inverter design including all the
formal documentation required to manufacture the inverter prototype. The subcontractor would also fully assemble two
inverter prototypes employing a 3LNPC switching topology. This is expected to result in two complete, but non-
functional, inverter prototypes ready to serve as target hardware for the software design task, Task 3 and thereafter
Design Verification Testing (DVT) in Task 4.

*» Task 3 — Inverter Software Design, including a confidential inverter Software Design Summary Report to be
submitted to NREL.

= Task 4 — Inverter Design Verification Testing. This would include bench-testing, troubleshooting, hardware/software
integration, hardware retrofit and substantially demonstrate design verification.

*» Task 5 — Regulatory Compliance Testing. This would include the fabrication, testing and delivery of four inverter
prototypes to third party testing agencies to qualify the proposed inverter to UL1741 and FCC Part 15 Class A.

= Task 6 — Inverter Highly Accelerated Life Testing (HALT). For this task, the subcontractor would purchase a HALT
chamber and perform Highly Accelerated Life Testing on the developed inverter according to a reliability test plan for
temperature cycling and vibrations.
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The nature of the work would include engineers and technicians at a test bench using electronic test equipment and
creating software code. All printed circuit board assembly work would be done by others. Top level assembly and
testing would be done in-house. No chemicals would be used during testing, other than household solvents/cleaners
and small amounts of epoxy and silicone adhesives. No air emissions, toxic wastes, or liquid effluent would be
generated from project activities. The requirements of NFPA 70E Standard for Electrical Safety in the Workplace is the
safety protocol followed in the laboratory/shop. One employee is appointed as Safety Monitor to insure and support
worker compliance. Safety equipment that would be used includes safety glasses, ear plugs and electrically insulated
gloves. A lower-tier subcontractor, MAGicALL, would be performing software design using target hardware supplied
by RPC.

The proposed project work would occur at the Renewable Power Conversion facility, located at 3547 South Higuera
Street, Unit C, San Luis Obispo, California, in a shop space measuring 22' x 33". The facility is located in a light
commercial/industrial complex, in one unit of an eight-unit light commercial/industrial complex. Some of the proposed
testing, for compliance with UL1741 and FCC Part 15 Class A, would occur at an offsite, existing, certified third-party
testing agency facility. Additionally, some of the software design would be performed at MAGicALL's existing facility in
Camarillo, CA. The proposed project is anticipated to start in November 2011, and have a duration of 12 months.

The proposed project would involve top-level assembly of electronic components; testing of those assembled
components; computer-based modeling, design, and software development; vibration and temperature cycling of
electronic components for reliability testing; and third-party electrical standards testing. This project would not result in
an impact to threatened or endangered species, critical habitat, wetlands, floodplains, or prime farmlands. While this
work is being conducted in a Coastal Management Zone, no Federal Consistency Determination is required.
Furthermore, this work would occur in an existing facility and not involve the generation of hazardous waste, air
emissions, or non-sanitary wastewater effluents. Project work may utilize commercially available hazardous materials,
but in de minimus quantities. The recipient would follow of requirements of NFPA 70E Standard for Electrical Safety in
the Workplace as well as other industry standard safety protocols, and utilize standard personal protective equipment
(PPE) for shop work with electric hazards (e.g. safety glasses, ear plugs, electrically-insulated gloves, etc.).

Based upon the information above, the proposed project would qualify for categorical exclusions (CXs) A8, A11, and
B3.6.

NEPA PROVISION
DOE has made a final NEPA determination for this award

Insert the following language in the award:

If you intend to make changes to the scope or objective of your project you are required to contact the Project Officer
identified in Block 11 of the Notice of Financial Assistance Award before proceeding. You must receive notification of
approval from the DOE Contracting Officer prior to commencing with work beyond that currently approved.

Note to Specialist :

EF2a prepared by Rob Smith on 10/26/2011.

SIGNATURE OF THIS MEMORANDUM CONSTITUTES A RECORD OF THIS DECISION.

NEPA Compliance Officer Signature: Lori Gray I dw AA Date: 10/26/2011
NEPA Compliance/Officer

FIELD OFFICE MANAGER DETERMINATION

[0 Field Office Manager review required
NCO REQUESTS THE FIELD OFFICE MANAGER REVIEW FOR THE FOLLOWING REASON:
[0  Proposed action fits within a categorical exclusion but involves a high profile or controversial issue that warrants Field Office

Manager's attention. o
[0 Proposed action falls within an EA or EIS category and therefore requires Field Office Manager's review and determination.

BASED ON MY REVIEW I CONCUR WITH THE DETERMINATION OF THE NCO :

Field Office Manager's Signature: Date:
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