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STATEMENT OF WORK

SECTION 1 - GENERAL REQUIREMENTS
1.1 SCOPE

This statement of work defines the photovoltaic system required by NREL for the Renewable Energy and Site Supporting Infrastructure (RESSI).
The scope of the work shall include providing photovoltaic assemblies for three separate areas in the NREL South Table Mountain site:  1) the Research Support Facilities II (RSF II) building roof; 2) the visitor parking lot, and 3) the parking garage to support the Research Support Facilities (RSF).

The Research Support Facilities II (RSF II) building will be an addition to the Research Support Facilities and is planned to be approximately 140,000 sf of Class A office space to accommodate approximately 525 employees.  The office environment is planned to meet an energy efficient performance target of 25 kBtu/ft2/year and achieve a LEED™ Platinum certification. 
NREL intends to enter into a subcontract for the detailed Programming of the RSF II up to and including Design-Build (D-B) subcontract award.  The programming (not in the scope of this subcontract) will analyze space function, activity, adjacency, expandability, flexibility, capacities and standards.
NREL intends to enter into a subcontract for a design-build partnership to complete the RSF II.  The final design of the roof of RSF II is not yet determined, but anticipated to be a standing seam roof.  Photovoltaic assemblies sufficient to make RSF II net zero energy are required for the facility.  This scope of work includes:

PRODUCE PANELS AND EQUIPMENT
· Provide commercially available photovoltaic (PV) panels along with required equipment including but not limited to means of attachment to PV Ready RSF II roof, means of attachment to PV Ready support structures for visitor parking lot and parking garage, inverters, wiring and conduit in locations stated as being available for installation of a turn key, fully operational PV installation.  All iron, steel and manufactured goods supplied under this subcontract must be produced or manufactured in the USA unless an exception or international trade agreement applies to the particular product.
· Provide PV system that will generate a minimum 2,861,225 kWh during the first year of operation.
· Deliver Equipment “in place” or to storage if NREL acceptance is on or before September 15, 2010.  If delivery by September 15, 2010 is not possible, the equipment will only be required to support installations in Section 3 of this Statement of Work.

STORAGE OF EQUIPMENT

· If panels can be manufactured and accepted on or before September 15, 2010, the subcontractor shall provide a suitable bonded warehouse or storage facility until the panels are shipped for installation.   If delivery and acceptance by September 15th is impossible, equipment will not be stored at NREL expense and will not be shipped until required for the installations in Section 3 of this Statement of Work.
SHIPMENT 

· Subcontractor shall ensure that shipment of the products to be installed will be shipped under terms of FOB Destination and will support the installation schedules provided in Section 3 of this statement of work.

INSTALLATION, COMMISSIONING AND WARRANTY
· The work effort shall include all services needed to complete the work. All subcontractor services shall be performed as expeditiously as is consistent with professional skill and care and the orderly progress of the work.
· Twenty-year warranty on PV panel, 10 year warranty on inverters and a 5 year parts and labor warranty on entire PV system (as required by Xcel Solar Rewards)  is required as a minimum.
1.2 NREL'S RESPONSIBILITIES

NREL shall provide the subcontractor with supplemental information, comments, objectives, constraints, clarifications, and approvals as required for timely completion of the work. 

1.3 ADMINISTRATION, MANAGEMENT, AND GENERAL SERVICES

The NREL Project Manager is the primary point of contact and will perform day-to-day coordination and communication with the Subcontractor. This includes approval of technical actions and resolution of questions and conflicts as well as communication with NREL staff and management.  Contractual and business issues shall be directed to the Subcontract Administrator.  NREL has assigned John Brock as the Subcontract Administrator for this effort, and he can be reached at (303) 275-3134.  The Subcontractor, at the beginning of the design, shall designate a Project Manager who shall be the principal point of contact with NREL throughout the project.

1.3.1 Project Management

The Subcontractor shall provide services necessary for complete coordination and administration of all phases of the work including related research, correspondence, travel, etc. These services shall include coordination of the entire subcontractor’s work of in-house personnel and outside consultants. All meetings will be held at the NREL's offices unless otherwise agreed.

1.3.2 General

The Subcontractor shall cooperate fully with NREL and furnish such information and advice to NREL as it may reasonably require with respect to the development and management of the work. 
1.3.3 Quality Assurance

The Subcontractor shall prepare a formal Quality Assurance Plan that shall be submitted to NREL for acceptance within 10 working days from Notice to Proceed.  The Subcontractor shall utilize the plan and defined processes and procedures to meet the project objectives and guard NREL against errors and omissions in design and manufacturing, as well as defects in material, equipment, and workmanship during installation.  At a minimum, the Quality Assurance Plan shall address the following:

· Criteria used for applying a graded approach to quality assurance and quality control activities during manufacturing, design, storage and installation;

· Process for evaluating whether all architectural and engineering designs are consistent and interconnected between the various disciplines and lower-tier subcontractors;

· A list of quality control checkpoints and criteria;

· Design review, approval, and submittal processes and authorities;

· Process used for quality assurance and quality control during manufacture of the panels;

· Process for validating operating requirements and calibration status (as required) for equipment used during installation activities;

· Process for validating workmanship including sampling plans as appropriate;

· Process for conducting field testing and inspection;

· Process for managing records and data;

· Process for validating delivered equipment and supplies including inspection and testing. Include sampling plans as appropriate.  Also, include any special activities associated with identifying suspect and counterfeit items;

· Process for managing issues and corrective actions identified during assessments, reviews, and inspections
1.3.4 Schedule Control

The Subcontractor shall be responsible for planning and scheduling all work. The Subcontractor is expected to provide all services in a timely manner as required for the orderly progress of the work. 
1.3.5 Management and Coordination Meetings

The Subcontractor shall conduct periodic management and coordination meetings with NREL, as mutually agreed, for the administration of this subcontract scope. The Subcontractor may also be requested to attend meetings conducted by NREL for the purpose of providing technical support for the Project Manager. For these meetings, either formal or informal, the Subcontractor shall take and transcribe the minutes for the portions of the meetings relating to this work and a copy furnished to participants and the NREL Project Manager.
1.3.6 Project Documentation 
The Subcontractor shall be responsible for providing adequate project documentation in accordance with industry standards.  Documentation shall include meeting minutes, schedules, electronic communications and project record documents.
SECTION 2 – PROJECT DELIVERABLES

2.1
It is the intent of NREL to maximize the installation of the PV on the RSF II roof and Visitor Parking Center, and install remaining PV required on the Parking Garage.  Furnish and install a PV system that will generate minimum 2,861,225 kWh at 480 V during the first year of operation calculated by entering the STC power value will be entered into PVWATTS http://rredc.nrel.gov/solar/calculators/PVWATTS/version1/US/Colorado/Boulder.html
 to determine estimated energy delivery in kWh.  A suggested DC to AC De-rate factor is 0.77, however more efficiently engineered and designed systems are encouraged.  Support the De-rate factor’s used.

· Use commercially available photovoltaic panels along with required equipment including but not limited to means of attachment to RSF II roof, attachments to NREL supplied PV ready support structures for visitor parking lot and parking garage, inverters, wiring and conduit in locations stated as being available for installation of a turn key, fully operational PV installation.  PV systems that maximize the annual energy generation per area will be scored higher technically.  Consider high efficiency PV panels, high efficiency inverters and minimizing space between PV panels, etc., to achieve high energy generation per area. he highest efficiency PV systems are to be installed on the RSF II, and then the Visitor Parking Center with the remainder of the PV system placed on the parking garage. 
· All PV hardware components shall be either stainless steel or aluminum.  
· The Photovoltaic panel system including supports and power conductors shall not interfere with roof drains or drainage.
· The PV system shall meet all building code requirements  including  local, state and federal criteria for wind, snow and seismic loads.
· Each of the three PV systems shall include equipment for remote data collection and display on vendor provided web site of system performance for a minimum of 10 years. System performance shall include at a minimum solar irradiance, DC power, AC real power, ambient air temperature, PV cell temperature and AC energy during different monitoring periods from 15 minutes to 1 year.

2.2
Provide commissioning of turn key PV system to demonstrate substantiation design and construction with above requirements.
2.3
Provide a minimum warranty period of 10 years for the inverters.  The PV panel shall provide a minimum of 80% of STC nameplate rating after 20 years.

2.4
The project shall meet all of the requirements of the Xcel Solar Rewards program.  The subcontractor will not be responsible for preparation or participation in the Solar Rewards program for this project.
SECTION 3 – PROJECT SCHEDULE

3.1
Due to funding considerations, the PV Panels and Equipment portion of the effort must be paid for by September 15, 2010.  If this is not possible, delivery of the complete system is required in 2011 with start dates as listed below.

3.2
It is anticipated the roof of RSF II will be available for installation of PV assemblies starting in early spring, 2011.

3.3
It is anticipated the Visitor Parking lot will be available for installation of PV in fall, 2011.

3.4
It is anticipated the Parking Garage will be available for installation of PV assemblies in the late fall of 2011.

3.5
All installations shall be completed by January 2012 with warranty period commencing at final acceptance.  

SECTION 4 – WORK REQUIRED AND SUPPLIED BY OTHERS

4.0
The design-build subcontractor for RSF II will be performing tasks listed in 4.1 and 4.2, below that are “Exclusions” and are not the responsibility of this scope.  All inclusions listed below are to be supplied under this scope.

4.1
Roof for RSF II:


Available roof area is approximately 26,000 square feet.  The roof is sloped at 10 degrees and faces 20 degrees east of south (160 degrees in PVWatts) 

Inclusions:

· Supply equipment, install, and design of PV system on PV ready roof such as standing seam roof or equal provided by others.
· Electrical wiring, breakers, and  inverters

· Power from roof to run to inverter room inside RSF II - a total of eight 2” conduits installed from the PV Inverter room to the roof on the RSF II. PV system shall be connected to a 480V building breaker provided by others.

· The PV subcontractor is required to coordinate design and installation requirements with the RSF II subcontractor that will be hired by NREL.

Exclusions:

· Conduits from Inverter room to roof (PV supplier will need to provide any conduit required from the PV panel connections to the conduit provided by the D-B subcontractor  from the Inverter room)

· Space in RSF II electrical switchboard for (2) 800 amp breakers for PV System

Design Allowance for Electrical system related to PV 
4.2
Visitor Parking Center (100 Car Parking Lot):


Available PV ready structure area is approximately 32,500 square feet.  The structure is slope at 10 degrees and faces 20 degrees east of south (160 degrees in PVWatts)

Inclusions:

· Supply equipment, install, and design of water resistant PV system.
· Electrical wiring, breakers, and  inverters

· Power from Visitor Parking Center to run to RSF I.  PV system shall be connected to a 480V building breaker provided by others.

· The PV subcontractor is required to coordinate design and installation requirements with the RSF subcontractor hired by NREL.

Exclusions:

· PV ready structure including foundations.  “PV ready” structure means that the PV panels can be attached directly to the structure without the need for additional structure.

· Design Allowance for PV structure

· Conduits from each shade structure at parking lot to RSF inverter room.
4.3
Parking Garage


Available water resistant PV ready roof area is approximately 120,000 square feet.  The roof slope is 10 degrees and faces south (180 degrees in PVWatts).
Inclusions:

· The Subcontractor shall design, furnish and install the PV Panels, equipment, including electrical work, inverters and wiring to run the power generated on the roof of the parking garage to the electric room in the garage.  PV system shall be connected to a 480 V building breaker provided by others.

· The PV Subcontractor is required to coordinate design and installation requirements with the parking structure subcontractor that will be hired by NREL.

Exclusions:

· Conduit from roof to electrical room in garage.

· “PV ready” structure which means that the PV panels can be attached directly to the structure without the need for additional structure.
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