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This LETTER OF AGREEMENT (LOA) between the SAN FRANCISCO PUBLIC 
UTILITIES COMMISSION'S POWER ENTERPRISE (POWER), and the 
DEPARTMENT OF PUBLIC WORKS BUREAU OF BUILDING REPAIR (DPW/BBR), 
formalizes the roles and responsibilities, project scopes, costs, and other terms 
associated with the CONSTRUCTION SERVICES to be provided by DPW/BBR to 
POWER for the above named project. 

The purpose of this LOA is for POWER to secure project management, construction, 
and procurement services from DPW/BBR to support the construction phase of the 
project as is further defined below, for the 11.5 kW solar electric project to be located at 
the North Beach Library (NBL). DPW/BBR shall become the construction entity on 
behalf of the project owner, POWER. 

RECITALS 

The "North Beach Library Solar Electric Project" is a clean distributed generation 
resource to be developed on NBL's property; promoting sustainability and good 
stewarNBLip of our resources. This project will put to good use the available roof space 
at NBL to generate cost effective renewable energy in accordance with the Mayor's 
Executive Directive 05-107 (Roof Tops for Municipal Solar), dated October 26, 2005. 

The resulting renewable greenhouse gas-free electric energy will serve the City's 

municipal loads as served by POWER. 

And whereas, 

1. POWER oversees energy policy and energy trading and strives to increase the 
City's Renewables Portfolio Standard (RPS) qualifying energy generation; and, 
as such, typically funds, develops, and owns renewable generation projects, 
and; 

2. POWER has, at the date of execution of this LOA, sufficient funding in place to 
cover project development, design engineering, and construction. 

3. Whereas the essence of the agreement between DPW/BBR and POWER is: 

a. POWER will fully fund the solar electric plant. 
b. POWER will plan, design, permit, and provide project engineering support 

for the project. 
c. DPW/BBR will perform all aspects of the construction of the project. 

. d. POWER shall retain ownership of the project, and the energy benefits, i.e. 
capacity, energy, and renewable energy certificates, per the Memorandum 
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of Understanding (MOU) between the San Francisco Public Utilities 
Commission (SFPUC) and the San Francisco Public Library (SFPL). 

ROLES AND RESPONSIBILITIES OF PARTIES 

Roles and responsibilities of the parties shall be in accordance with the Project Scope 
of Services (see Attachment A -- Scope of Services, February 27, 2014). Attachment 
A spells out the detailed plan for the project. 

More generally, 

• SFPUC shall be considered the Project Owner, and Power the Project 
Manager, and shall perform design engineering, permitting, and project 
engineering support. 

• NBL shall be considered the Host with its primary focus on design and 
construction activity approval. 

• DPW/BBR shall be considered the General Contractor for construction, with 
assistance from POWER in providing project engineering and technical 
support. 

SCOPES OF WORK AND BUDGETS 

The Cost for DPW/BBR construction services to be provided herein shall not exceed 
$74,281.36. The services are explained, estimated, and itemized per DPW/BBR 
Service Order - 437110 (Attachment B) and are based on the Scope of Services 
document, Attachment A. Any change orders to the cost proposal, as submitted by 
DPW/BBR, shall be reviewed and approved by POWER prior to any work being 
performed. DPW/BBR shall submit its Change Order Request with the scope of 
services described, cost estimate, and reason for change or deviation from the original 
scope of work. 

POWER may also submit a Change Order Request to DPW/BBR for work requested 
by POWER which is a change from the base scope of work. DPW/BBR will submit its 
proposal for this requested change with cost, schedule, and other information to 
POWER for approval prior to proceeding with the work. 

TERM 

This LOA shall become effective on the date of execution by all parties. Termination of 
this LOA shall be upon the completion of the solar electric plant and project acceptance 
by POWER as defined in the Scopes of Services, Attachment A. 



MISCELLANEOUS 
A. Communication: The parties shall communicate at all times to support the work 
effectiveness of the project team. A POWER and DPW/BBR organization chart 
and a list of all staff / project team personnel with roles and contact information 
shall be developed at the start of the work and updated as necessary. 

Routine progress reports shall be shared and project and progress meetings held. 

B. Documentation Control: DPW/BBR shall follow typical POWER documentation 
control procedures and requirements in the execution of this work. Details will be 
worked out between the parties at the beginning of the project. 

C. Payment: SFPUC will establish an interdepartmental reallocation for the project 
based on the following payment schedule: 

a. Project Initiation (Executed LOA) 50% Contract Labor Value and 100% 
Materials and Equipment Rental Value 

b. Payment #2 - 50% Contract Value due at 50% completion of the Work 
Changes in cost shall be approved prior to any work being performed. 
DPW/BBR shall provide bi-weekly project reports covering labor hours 
expended to date, tasks accomplished, costs expended, and updated 
schedule. DPW/BBR shall charge to that account as needed. However, 
should the project work stop or be canceled by POWER, POWER may 
request DPW/BBR to itemize and calculate actual work completed, and 
reimburse POWER the unspent balance whether or not remaining in the 
project reallocation index fund. 

D. Notices: All notices and principal communications shall be directed to the 
following: 

SFPUC -- Power Enterprise: 
Jamie Seidel, Project Manager 
SFPUC - Power Enterprise 
525 Golden Gate Avenue, 7th Floor 
San Francisco, CA 94103 

DPW/ BBR: 
Sue Black, Superintendent 
DPW/BBR 
2323 Cesar Chavez Street 
San Francisco, CA 94124 



. ' 



Department of Public Works 
Operations 
Estimate Report (Detail): Service Order 437110 
Internal Report Name: Estimate_Detail_Phase 

Date Sent 
Valid Until 
Status 
Project Name 
Project Location 

Requester's Dept 
Requested By 
Site Contact 

Priority 
Problem Code 
Request Start Date 

DPW Lead Approved 
SFPL North Beach Branch Solar Panel Install. Estimate 
Facility Not Listed (route to DPW-BBR) 

PUC 
Jaime Seidel 

4 - Non Urgent 
Electrical Issue 

554-1537 
Estimator 
Bureau Lead 
DPW Lead 
Maintanence Dept 

JOSE CHAVEZ 
DPW-BBR 

SCOPE OFWORK 

aty & County of San FranciscoJJepaTtoent of PubBc Works Site Location: Nortti Beach Library PV Project DPW BBR Electric Sbop: 1. Furnish and Install conduits per AEPC 
engineering drawings. ^ J 
2. Install PUC provided Pvxjjpjjprtsper AEPC engineering drawings. 
3. Install PUC provided PV solar panels per AEPC engineering drawings. 
4. Install PUC provided PV Inverter and disconnect per AEPC engineering drawings. 
5. Furnish and Install Meter socket enclosure per AEPC engineering drawings. 
6. Furnish and install PV wire and feeders per AEPC engineering drawings. 

Deliverables 
1. Conduit, fasteners, Meter box endosure 
2. Lateral conduit support for PV brackets 
3. Crane service by Sheedy 

Scope Acceptance Otterlal. Materials list provided by AEPC 
Scope Exdusionsl. Permits and Fees 

2. Roof flashing over supports 
3. Patching of surfaces 
4. Hazmat abatement 

Constraintsl. Work area is under construction 
2. Noise restricdons 
3. Layout area protection 
4. As built drawings not provided 
5. Work stoppages due to disturbances 
6. Impact delays due to contractors • Assumptions 1. Work to be performed during normal working hours of 7:am to 3:30 pm 
2. Existing conduit from roof to MSB Is intact without obstructions 
3. Construction site to accommodate lay down area 

ESTIMATE BY PHASE AND SHOP 

PHASE SHO» LABCR COS- MATERIA- COST TOTAL-COST 

00 NONE ELE - f5i,997.6i $12,000.00 $70,897.68 

ENG $3,283.68 $0.00 $3,283.68 

Totals $62,281.36 $12,000.00 $74,281.36 

IN HOUSE COSTS 

a n m RATE HOURS -A3CR COST 

00 NONE ELE(01)-Bertran SupeivBof O (7276) - Of \ Normal Rate $15733 8 $1,258.65 

ELE(02)-E)ecti1cun Supervisor I (7138) • Qty | Normal Rate $14139 40 $5,655.53 

ELE(03)-Electrician (7345) - dty | Normal Rate $125.20 416 $52,083.50 

ENG(06)-General Laborer (7514) -Oty | Normal Rate $82.09 40 $3,283.68 

Totals $62,28136 

OTHER COSTS 
No Other Cost Reported 

TOTALS  

Total Labor Cost $62,281.36 

Total Material Cost $12,000.00 

Total Other Cost $0.00 

Total Estimate Cost $74,281.36 
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Department of Public Works 
Operations 
Estimate Report (Detail): Service Order 437110 
Internal Report Name: Estimate_Detail_Phase 

APPROVALS 

Deputy Director Approval 

Date 
Deputy Director Signature (optional if Approved in CMMS) 

Bureau Approval 

Date 
Bureau Head Signature (optional if Approved in CMMS) 

Client Approval 

Date 
Client Approver Signature (optional if Approved in CMMS) 

NOTE: This estimate does not include the cost of abatement and/or removal of any hazardous materials that may present at your facility or job site unless 
otherwise indicated. If asbestos or other hazardous materials are discovered, delays in completion of project may occur, and additional abatement costs will be 
the responsibility of the requesting agency. 
*Contingency funds will not be expended without client department approval. Unexpended contingency funds to be credited back to client department. 
**0n project work supervision is required and listed accordingly. 
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San Francisco 
Water v Sewer 
Services of the San Francisco Public Utilities Commission 

ATTACHMENT A 
North Beach Library 11.5 kW Solar Electric Project 

Scope of Services 
February 27, 2014 

Attached Documents: 
• Appendix A - Power Enterprise Solar Material Scope 
• Appendix B - DPW Supplied Material Scope 
• Appendix C - North Beach Library - PV Project Design Drawings -

DBI Permit Set 

1. SUMMARY OF PROJECT 

The goal and intent of this Scope of Services is for the Department of Public 
Works - Bureau of Building Repair (DPW/BBR) to provide project 
management, procurement, construction, and commissioning services for the 
11.5kW solar electric system (the "PV System") to be installed at the North 
Beach Library (NBL) located at 850 Columbus Avenue - San Francisco, CA. 
DPW/BBR shall project manage, procure, construct, and commission such 
measurers in accordance with the design drawings and bill of materials 
provided by the San Francisco Public Utilities Commission - Power Enterprise 
- Renewables (Power). 

This Scope of Services is the controlling document for all matters relating to the 
specific work and services to be provided by the DPW/BBR in accordance with 
the terms and conditions of the Letter of Agreement, (LOA). DPW/BBR will 
perform this work and provide these services in a good and workmanlike 
manner, to the satisfaction of Power. The DPW/BBR shall furnish all labor, 
DPW materials and equipment not provided by Power in its design drawings 
and bill of materials. Costs and fees shall be included in the agreed upon 
Contract Sum for the Scope of Services delineated in this attachment and such 
work and services shall be provided within the Contract Time. 

2. SCOPE OF W O R K 

The scope of work responsibilities will be shared between three parties: 
Power, DPW/BBR, and the Roofing Contractor. 

Power will provide design engineering, procurement of solar materials 
(modules, inverter, racking, etc.), electrical materials, and project management. 
See specific details in Section 2.B. 

Scope of Services - DPW/BBR - NBL Solar Electric Project 3/10/2014 
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The scope of work for the Roofing Contractor will include the flashing for the 
seismic stanchion attachment. DPW is responsible for attaching the stanchion 
and coordinating with the Roofing Contractor for temp weatherproofing and 
flashing. See specific details in Section 2.C. 

DPW/BBR will be responsible for the items detailed below in Section 2.A 

2 .A-WORK AND SERVICES BY DPW/BBR 

DPW/BBR shall furnish all labor, materials not purchased by Power, tools, 
transportation, and equipment not yet identified to perform work as listed herein, as 
shown on drawings and all work related to provide the specified structure, ready for 
inspection and acceptance by Power and other Authorities having jurisdiction. This 
includes but is not limited to, the following list of work items. 

DPW/BBR must thoroughly read all notes on drawings and build accordingly. 

DPW/BBR must coordinate and schedule work with all other trades on job site. 

DPW/BBR will provide Power with a thorough and detailed list of activities, 
project progress meetings, and timeline as soon as possible. 

Provide appropriate staging and lifting equipment, and qualified operating, 
rigging, and traffic control personnel to load roof and if necessary, remove 
debris and excess materials at the end of construction activities. Power will pay 
for required crane service and will coordinate with DPW/BBR to determine 
schedule. DPW will issue the PO for the crane. 

Ail wires installed and/or terminated by DPW/BBR shall be properly labeled. 

All cores to be coordinated and arranged by DPW/BBR. DPW/BBR must 
coordinate this work accordingly and schedule in advance. 

If roof is damaged in any way, DPW/BBR will notify Power. 

DPW/BBR must red line any changes to construction drawings. 

Complete all work required to layout and construct the solar racking system, 
including but not limited to: 

• Coordinate with Roofing Contractor for stanchion/baseplate flashing 

• Construct racking system per drawings and manufacturer instructions 

• Mount solar modules per drawings 

Complete all work required for array wiring (solar modules to string inverters), 
including but not limited to: 

• Install wire tray and conduit for homerun routes 

• Make Multi-contact (MC) connections and assemble homerun wires 

• Label homeruns in color sequence accordingly 

Scope of Services - DPW/BBR- NBL Solar Electric Project 3/10/2014 
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• Array grounding per drawings 

• Install safety signage 

Complete all electrical work from string inverters to tie-in point (electrical room), 
including but not limited to: 

• Install rooftop string inverters, disconnects, & load center per drawings 

• Make wire terminations at string inverters 

• Install conduit and wire from string inverters to tie-in point (electrical 
room) 

• Perform tie-in to existing to NBL switchboard designated in drawings 

• Install and wire inverters, disconnect switches, meter cabinet and 
socket as per drawings and test for proper operation 

• Install safety signage 

Arrange for and be on-site during electrical inspection of the system. 

• Install equipment 
• Install Weather Station 

Startup system, including tests for open circuit voltage, amperage, 
temperature, meggering, phase rotation, and utility compatibility. 

At such time as DPW/BBR determines that the project is completed, notification 
shall be given to Power for the scheduling of the final inspection and testing of 
the system. 

Remove from the site all construction materials. 

• Crane lift for material removal, if necessary, to be coordinated with 
Power 

• DPW/BBR to unpackage "crates" containing individual panels, reducing 
damage as much as possible and remove from site for transport to 
Power designated location 

Conduct initial Operations and Maintenance training. 

Clean site and prepare for turnover to Power. 

Schedule a final inspection meeting. 

Testing of the PV Solar System shall include the following: 

Scope of Services - DPW/BBR - NBL Solar Electric Project 3/10/2014 
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• System testing of installed PV array shall be performed on all strings of 
modules, including open circuit voltage, DC amperage, and meggering. 
This data will then be recorded in the Operation and Maintenance 
manual (provided by Power) in a clear tabular format. 

• Each voltage measurement will include the following ancillary data: the 
date, time of day, sample panel temperature, ambient temperature, and 
the solar irradiation at the time in coordination with Power staff. 

• After inverter startup, current shall be recorded for each string, each 
sub-array, and the entire array. Each current measurement will also 
include the same ancillary data as taken above during voltage 
measurements. 

2.B - WORK AND SERVICES BY POWER 

• Construction drawings and engineering design 
• PG&E Interconnection Agreement 
• PG&E Shut Down and Coordination 
• Technical Support 
• Special Inspection 

• Refer to Section 3 - Material Procurement for material to be supplied by 
Power 

2.C - WORK AND SERVICES BY ROOFING CONTRACTOR 

• Flashing of seismic stanchion attachment 

3. MATERIAL PROCUREMENT 

All material required for the Work, except those materials specifically 
designated as furnished by Power or the Roofing Contractor, regardless of 
whether or not it is specifically mentioned herein or listed on the Drawings, 
shall be furnished by DPW/BBR. DPW/BBR will be reimbursed for any 
materials or equipment purchased for project. DPW/BBR will submit material 
and/or equipment needs for prior approval by Power before purchasing or 
acquiring same. 

Power-Supplied Materials: 

Solar Modules/Racking 
Solar Inverters 
Additional Solar Material: 
See Appendix A - Power Solar and Electrical Material 
(Bid Sheet) 

Roofing Contractor-Supplied Materials: 

Flashing material for roof penetrations 

Scope of Services - DPW/BBR - NBL Solar Electric Project 3/10/2014 
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DPW/BBR-Supplied Materials: 

See Appendix B - DPW/BBR-Supplied Material 

DPW/BBR shall review packing slips for all Power supplied materials loaded on 
to roof by others to determine any non-conforming or missing items as soon as 
possible. Upon review of Power supplied packing slips and conducting an 
inventory of materials and equipment, DPW/BBR will accept materials and 
diligently work with Power to resolve any field discrepancies to move the 
project forward and meet the construction schedule. DPW/BBR shall be 
responsible for all such material and equipment once accepted by DPW/BBR . 
DPW/BBR shall take all necessary precautions to ensure its safe handling, 
storage and installation at the Site. 

DPW/BBR shall be responsible for coordinating all shipments of DPW/BBR-
supplied equipment and materials. 

DPW/BBR shall take delivery of Power-supplied materials and equipment and 
Roofing Contractor-supplied materials, as well as its own materials. Materials 
and equipment shall be inspected and signed for, with any damage listed and 
reported without undue delay. 

DPW/BBR shall provide all required general tools and materials for its work. 
Power will reimburse DPW/BBR for any materials not previously provided by 
Power at cost and with Power's prior approval before purchase. 

4. QUALITY OF WORK 

DPW/BBR shall furnish and perform the work to the highest quality standard. 
All work shall conform to the detailed requirements specified herein. Where 
specific instructions are not given, the work shall be performed to the best 
practices known to the trade. All Work shall be done by skilled and experienced 
workers for the appropriate trade, and shall be of the highest 
possible caliber throughout. DPW/BBR shall adhere to equipment 
manufacturer's instructions and recommendations. 

5. SYSTEM INSPECTION AND TESTING 

Power will inspect the work regularly. 

At various stages of completion, DPW/BBR shall ask Power to inspect and 
review the work. Additionally, Power may wish to inspect the work at any time 
during construction. DPW/BBR shall allow reasonable time for Power to 
perform work inspections. 

DPW/BBR shall work in coordination with the Authority having jurisdiction 
(Department of Building Inspection ~ DBI) to obtain final approvals. 

Scope of Services - DPW/BBR - NBL Solar Electric Project 3/10/2014 
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Any work found to be not satisfactory to the Inspector, and within the 
responsibility of DPW/BBR unless performed in accordance to the project 
requirements and drawings, shall be redone at DPW/BBR's sole expense. 

6. PROTECTION OF EXISTING FACILITY. EQUIPMENT. AND PERSONNEL 

The work is to be performed at North Beach Library, and DPW/BBR shall 
exercise extreme caution at all times to avoid damage to existing facilities and 
landscaping or to jeopardize their safety or continuity of operation 

Power reserves the right to require DPW/BBR to modify or eliminate any 
construction techniques or methods, which may endanger personnel or 
adversely affect any existing infrastructure and or equipment. 

7- CLEAN UP 

During the Work, DPW/BBR shall be responsible, on a daily basis, for the 
sanitary and physical cleanliness of the area affected by its work. All debris, 
tools, hoses, ladders, and unused construction materials shall be gathered up 
by the end of each shift and/or stored in proper areas or receptacles. 
DPW/BBR's work areas should be kept continuously clean and orderly to 
prevent accidents or unwarranted use of material, tools, etc. that are for use in 
the Work. Upon completion of the Work, DPW/BBR's area shall be cleared of 
all equipment, surplus material, and debris. The Roofing Contractor is 
responsible for clearing all of its equipment, surplus materials, and debris. Such 
material shall be disposed of in a manner acceptable to Power and 
SFWMPAC. DPW/BBR's work shall be subject to stoppage by Power if 
DPW/BBR does not correct any of its "housekeeping" deficiencies or violations 
to the satisfaction of Power within 24 hours of receipt from Power of a non­
conformance report identifying such deficiencies or violations. 

8. INFORMATION REQUIRED AFTER COMPLETION OF WORK 

Following completion of the work, DPW/BBR shall provide red line notes and 
field changes from the original drawings. 

These noted changes shall include, but not be limited to, changes in location, 
changes in elevation, changes in size, changes in adjustments or settings, 
changes in equipment, and changes in materials 

DRAWINGS 

The engineering and construction drawings (here in referred to as the drawings 
- Appendix C of Attachment A) are incorporated into and made part of this 
Scope of Services by this reference. 

Where there are any apparent conflicts between the drawings, this Scope of 
Services , specifications and latest applicable codes, standards and 
specifications, provisions specifically set forth in the contract shali generally 
govern. However, DPW/BBR shall bring the matter to the attention of Power for 
resolution. 

Scope of Services - DPW/BBR - NBL Solar Electric Project 3/10/2 014 
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TECHNICAL SPECIFICATIONS 

9. REFERENCE STANDARD 

This PV System project shall be designed and constructed in 
accordance with the applicable codes including but not limited to the 
following list of codes and standards. The codes and standards 
utilized shall be the latest editions in effect on the date of this 
proposal. 

A. American Concrete Institute ACI 
B. American Institute of Steel Construction AISC 
C. American National Standards Institute ANSI 
D. American Society for Testing Materials ASTM 
E. American Society of Mechanical Engineers ASME 
F. American Welding Society AWS 
G. Division of State Architect DSA 
H. Institute of Electrical & Electronic Engineers IEEE 
1. Instrument Society of America ISA 
J . National Electric Code NEC 
K. Occupation Safety and Health Administration OSHA 
L. National Fire Protection Agency NFPA 
M. Uniform Building Code UBC 
N. City and County of San Francisco Administrative Code 
0. City and County of San Francisco Building Code 
P. City and County of San Francisco Plumbing Code 
Q. City and County of San Francisco Electrical Code 
R. City and County of San Francisco Mechanical Code 
S. California Building Code 
T. Concrete Reinforcing Steel Institute CRSI 
U. PG&E Power Producers Handbook Requirements 

10. SYSTEM SPECIFICATION 

Circuit Disconnects Switches and Enclosures: 

Enclosures shall be surface mounted type, unless otherwise noted, and 
of NEMA type 4X stainless steel, waterproof. 

Disconnect switches shall be heavy duty, AC or DC-rated as required 
and with appropriate ampere ratings. They shall be UL listed and of 
NEMA type 4X stainless steel, waterproof, meet proper AlC 
requirements, and be "load-break" capable. 

Disconnects and enclosures must be properly supported and braced to 
Seismic Zone 4 requirements, where required. 

All mounting hardware (strut), fasteners, and miscellaneous parts shall 
be high grade stainless steel. Roof-mounted conduit supports to be UV 
resistant and use recycled rubber. 

Scope of Services - DPW/BBR - NBL Solar Electric Project 3/10/2014 
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When used for disconnecting, disconnects for branch circuit protection 
shall be located as near as practical to the supply end of the conductors 
being protected. 

Power will provide the meter cabinet specification. 

Fuses: 

All fuses for disconnects must be current limiting UL Css J , RK1, or 
RK5 and of the appropriate voltage, delay or non-delay characteristic, 
and current rating to provide both complete short circuit and overload 
protection per NEC sections regarding component protection. 

• Fuses in the combiner boxes protecting PV string branch circuits must 
be UL Class CC midget-type, be in "touch safe" type fuse holders, 
providing load break disconnect capabilities when changing fuses. 
Midget fuses and fuse holders used in these circuits must be fully DC-
rated, have adequate DC short circuit withstand capability, and must be 
provided for all power situations including "back-fed" conditions. 

• All fuses and other protective devices and holders must be engineered 
to safely protect system components under "worst case" expected field 
conditions including temperature extremes. Appropriate temperature 
derate factors must be used. 

• PV panel strings must be individually protected from short circuit 
conditions that may originate within the panels themselves. 

Wiring and Connectors: 

• Wire shall be copper and sizes referred to on the drawings refer to 
copper wire sizes. 

For conductors 600V or less, the minimum size shall be #12AWG. 

• Insulation types are as follows: 

o Use "PV-WIRE", #12 or appropriate size for DC exposed 
locations for wiring of modules to combiner boxes. 

o #12 to #1 AWG: THWN or XHHW for wet or underground 
locations and THHN or XHHW for dry locations. 

o #1/0 through #4/0AWG: XHHW, THHN, or THWN. 

o #250MCM and larger, XHHW, THHN, or THWN. 

o When installed in underground conduits, use THWN or THWN-
2. 

• For signal and communications circuits, use wires and cables as shown 
in manufacturer's specifications. 

Scope of Services - DPW/BBR - NBL Solar Electric Project 3/10/2014 
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• Install copper wires, cables, and connection devices in accordance with 
the manufacturer's instructions and CEC-2001, Part 3. Do not bend 
cables to a smaller radius than is recommended by the manufacturer. 

• Quick connect, multi-contact connectors will be used where appropriate 
and all DC wiring including PV strings in the combiner boxes shall be 
clearly labeled. 

• Voltage drop must be limited to 2% on main AC circuit and 2% on DC 
circuits. 

Raceways: 

• Outdoor conduit shall be RGC 
• Indoor conduit shall be EMT 

Connections to Existing Circuit Breakers: 

• Circuit breakers of the appropriate phase and voltage with the required 
AIC rating (rms symmetrical amperage short circuit rating) shall be 
utilized and this breaker rating along with the available short circuit 
available at the breaker bus bar shall be noted on the one line diagram. 

Grounding: 

• Provide driven ground rod and provide green equipment ground 
conductors sized in accordance with NEC on main AC power circuit and 
DC collector circuits. Ground rods shall be copper-clad steel %-inch x 
10 feet unless otherwise indicated on one-line diagram. 

• In the case of roof-mounted inverters, the proper size ground wire shall 
be used to connect to the ground system per NEC and manufacturer 
guidelines. 

• Appropriate tie in and grounding of the entire PV system, including roof-
mounted components, shall be per NEC-250 requirements. 

Operational Identification and Warnings: 

• Install engraved signs for instruction or warning identifying that a solar 
PV system is operational on the premises at appropriate locations and 
that are potentially multiple power sources on the premises. 

• Provide identification of all DC power circuits on switches and clearly 
identify individual module strings in DC combiner boxes. Use 
appropriate wire color codes (i.e. Red & Black) for negative and positive 
circuits. 

• PV panels must include serial numbers on the frame and be easily 
viewed from the topside of the panel. 
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Install any additional signage as required by code or PG&E. 

Signage: 

Install signage as required by the PG&E Interconnection Application 
such as, but not limited to the following: 

If the AC Disconnect Switch location is not near Point of 
Common Coupling, permanent signage must be installed 
providing a clear description of the location of the device. 
Switchgear must be accessible. 

The location of the AC Disconnect Switch is acceptable as long 
as it is accessible 24/7. If the revenue meter is inside a locked 
room, install one sign on the pad mount transformer and one 
sign on the door to the electrical room identifying the presence 
of a generator and describing with a map the location of the AC 
Disconnect Switch. 

o The AC Disconnect Switch signs are as follows (Letter size, etc. 
should be 1/2-inch engraved on plastic sign with a red 
background): 

• At the AC Disconnect Switch: "GENERATOR 
DISCONNECT SWITCH' 

• On the electric room door and at the transformer: "PV 
GENERATOR DISCONNECT SWITCH 
LOCATED " 

The AC Disconnect Switch should only de-energize PV units. The AC 
Disconnect Switch should not be the "main breaker" and de-energize 
applicant's resident load. A single AC Disconnect Switch should isolate 
all the PV units. 

o 

o 

Install signage identified on the Commissioning Checklist, including but 
limited to the following signs and locations: 

o "Data Acquisition System (DAS)" sign posted on the outside of 
the enclosure, 

o "Meter - High Voltage Inside" sign posted. 

Signs shall be maintained in good condition for the duration of the 
Agreement. Signs shall be promptly cleaned of graffiti and other 
defacements, cleaned semi-annually of dirt and grime, and replaced if 
damaged or stolen. 

Scope of Services - DPW/BBR - NBL Solar Electric Project 3/10/2014 
Page 10 



CITY AND COUNTY OF SAN FRANCISCO Attachment C 

OFFICE OF CONTRACT ADMINISTRATION PO# 

PURCHASING DIVISION A P P E N D I X A 

North Beach Library - 850 Columbus Avenue 

PboUreohak Project - Paris List 

Power Enterprise 
= shows Rev3 changes 

Bid Line 
Ilem Description Manufacturer M o d e W / I i c n * 

Est. Qty. (HIDE 

THIS 

C O L U M N ) 

Add Spares 

(HIDE THIS 

C O L U M N ) 

Qty. Unit Urril Price Extended Price Notes: 

1 P H O T O V O L T A I C R A C K I N G C O M P O N E N T S 

Unirac Ul . -A and SolarMounl (or Eqmvalenl 1 for Ihc PV System Arrays de-signed 

for Ihe North Beach Library PV I'roiecL Includes die following 
E A . 

1.1 End Clamp F (Required 4 per PV panel); Material: Aluminum Unirac 302006C 144 16 160 E A . Require 144; OrderPro packs (20 per pack) Bpacks=160 

1.2 
SolarMount Standard Rail - SM Rail: 208" length; Material: Aluminum, Clear 

Anodlzed Finish 
Unirac 310208C 24 2 26 E A . 

Require 24; Available in packs of B (pro-pack). So order 4 packs of B 

• 32; other option is to just ask for 24 + 2 spare - 26 In the parts 

order. 

1.3 Universal Rail Bracket/ULA Rail Bracket, 2", Aluminum Unirac 403213C 144 6 IS) E A . Require 144; order ISO (6 spare) 

1.4 ULA Brace, 2 n (cross brace) 7' long. Aluminum Unirac 4O320OC 11 14 E A . 
Require 11, order 3 spare: Total = 14; ( Note: Short bracing-cut 

in half for field use at 22 locations, N-S) 

1.5 ULA Brace, 2" {cross brace) g 10.S' long. Aluminum Unirac 4O3201C 10 2 12 E A . 
Require 10, order 2 spare: Total = 12 (Note: Long bracing, used E-

W, 10 locations) 

1.6 ULA Slider -2"Aluminum (with hardware) Unirac 40321SC 42 4 46 E A . Require 42 (22 for N-S, and 20 for E-W); add 4 spare: Total = 46 

1.7 ULA Rear Cap - 2" Aluminum (with hardware) Unirac 403214C 22 3 25 E A . Require 22, add 3 spare: Total = 25 

1.8 ULA Front Cap - 2" Aluminum (with hardware) Unirac 403211C 22 3 25 E A . Require 22, add 3 spare: Total = 25 

IS ULAThreadedFoot-2' .ZIncWatedSteel (baseplate) Unirac 4D3216S 44 3 47 E A . Require 44, add 3 spare: Total • 47 

1.1 SolarMount ground clip, UGC-1; Material: Stainless Steel Unirac 30S001S 40 20 60 E A 
Need one per PV panel, as each one is mounted Individually on the 

2" pipes using 2 SM rails per panel 

1.11 Ground Weeblug Ul Unirac 008002S 36 4 40 E A . 
Need one per PV panel, as each one is mounted individually on the 

2" pipes using 2 SM rails per panel 

1.12 T-bott and nut, 1/4" X 2.5", CLR Unirac 330003C 36 4 40 E A . Need to Install Weeblug on Solarmount rail. 

BklLine 

# 
Item Description Manufacturer M o J e l K / l l e r f 

l i t . Qly. (HIDE 

THIS 

C O L U M N ) 

Add Spares 

(HIDE THIS 

C O L U M N ) 

Qty. Unit Unit Price Extended Price 

2 P H O T O V O L T A I C M O D U L E S 

2.1 SunPower E20 C O M M E R C I A L 327 wall high idficiettcy pbolovoluic module SunPower E20-327-COM 36 2 38 E A . 

Bid Line 

# 
Item Description Manufacturer M o d e l * / l i e n * 

list, Qty. (HIDE 

THIS 

C O L U M N ) 

Add Spares 

(HIDE THIS 

C O L U M N ) 

Qty. Unit Unit Price Extended Price 

3 P H O T O V O L T A I C - INVER'ILR 

3.1 Power-One A U R O R A PVI-10.0-13 phase, grid-tied inverter 

l a w , 3MtVAl . \ J p i x i e , CK!>. « • * U C Sirfoch M d IX* h n 2 

W W , 10 Je»r nmmmf KS415, N E M A « K x f c i U r t 

Power-One 1 1 E A . 

N * * r T M i Iiwtrtw * M » MM cMrrMtfr Mmm ZW3 CK tmmfUmt 

UC arc ftMfc pi\MLHkm, »» tnmn a i r fw*M Ha»"nwni>ai< • 

, ditWNN"««**paMM¥v JN»f 2/2:i a inna all,, w* aire e»«ludtof 

AFO c « m i l w T MN) O'nlirthf tawwte* W DC Swlteh and DC M H V ' 



Did Line 
Item Description Manufacturer Model* / l i e n * 

l i s t Q i y . ( H I D E 

T H I S 

C O L U M N ) 

A d d Spares 

( H I D E T H i S 

C O L U M N ) 
Qty. Unil Unit Price Extended Price 

P H O T O V O L T A I C - E L E C T R I C A L C O M P O N E N T S 

5.2 
Square D A C Disconnect (Visible A C disconnect required for P V system by 

PG&E) 

6(1 ainp A C dlscunnccl , min-tusi l i ie. heavy duly, ruled (i(H)V A C / D C : 

fttdnarc 1 ni isl i : N K M A 4X Stainless Sleel 

Square D HU362DS i l E A . 

Bid Une 

* 
Item Description Manufacturer Model* /Item* 

E s l . Q l y . l H I D I i 

' IH IS 

C O L U M N ) 

A d d Spares 

( H I D E ' IH IS 

C O L U M N ) 

Qty. Unit Unit Price Extended Price 

6 W A R R A N T Y 

6.1 
Option: Power-One Inverters - Extended warranty option: 15 years (total, 

inclusive of base 10 year warranty) 
Power-One 

E X T E N D E D W A R R A N T Y : 15 

Y E A R S 
1 1 E A . 

BID I T E M L I N E 1 - T O T A L (BID I T E M S 1 - X X X ) 

E A = E A C H ; L F - L INEAR F O O T 

E N D O F A T T A C H M E N T C 



CITY AND COUNTV OF SAN FRANCISCO 

SFPUC RENEW AMES, POWER ENTERPRISE 

At tachment 

pew 

APPENDIX B 

North Beach Library - 850 Columbus A v e n u e 

Photovoltaic Project - D P W Parts Ust 

=shows Rev3 Changes 

I tems 

tasalptlon Est. Ctty. (HIDE 

THIS 

COLUMN) 

Add Spares 

(HIDE THIS 

COLUMN) 

Qtv. Unit 
Unit 

Price 

Extended 

Price 
Notes I tems 

Item Manufacturer M o d e l * / I t e m * 

Est. Ctty. (HIDE 

THIS 

COLUMN) 

Add Spares 

(HIDE THIS 

COLUMN) 

Qtv. Unit 
Unit 

Price 

Extended 

Price 
Notes 

1 MISC COMPONENTS FOR RACKING, GROUNDING RELATED ITEMS EA. 

1.1 1/4" 316 Stainless Steel Flat Washer (pack of 50) Fastenal 1178013 36 14 50 EA. 
For use w/ T-Bolt to install Weeblug; now not available thru 

Unirac, so order separately. 

1.2 1/4" Stainless Steel Lock Washer (pack of 50) Fastenal 1178063 36 14 50 EA. 
For use w/T-Bolt to install Weeblug; now not available thru 

Unirac, so order separately. 

1.3 Hex head lag screw: 5/16" diameter x 4" length; galvanized steel (pack of 25 screws) Fastenal 1122149 176 24 200 EA. Require 176; spares:24 (to attach UL-A base plate to sleeper) 

1.4 5/16" Hot Dipped Galvanized Finish USS Flat Washer (pack of 100) Fastenal 1133181 176 24 200 EA. Require 176; spares:24 (to attach UL-A base plate to sleeper) 

1.5 Blackburn Ground damp, for pipe size 2"; material: cast bronze 

Thomas & Betts (or 

equal - DPW can 

suggest) 

J2D 8 2 10 EA. 

Use for every horizontal 2" conduit f4 rows x 2 conduits / row) 

for better grounding connection for the conduits. Currently 2" 

horizontal conduit has grounding continuity only by contact w/ 

Universal Rail bracket, and that contact is maintained In place 

by U-bolt. (MOVE TO DPW PARTS LIST) DPW can install a pipe 

grounding bushing and run the ground wire from it. 

1.6 Basept. Shim plates 1/I6"x2x0'.2 K " : Material: Steel Schedule 40 galvanized 528 0 52B 
To level the UL-A base plates. (Two locations per base plate, 6 

shim plates / location; total 44 baseplates) 

2 CONDUIT RELATED ITEMS: 

2.1 
Conduit Supports (Recyied Rubber) — to support Combiner box and electrical rigid conduits (string home runs to 

CBox, DC conduit from CBox to Inverter) 
Cooper B-Une 

Dura-Block DB series — 

item *s tbd by DPW 
E A DPW to estimate qty based uc-on take-olfs 

2.2 Coupling pipe splice (for 2" 0 pipe) for E-W racking conduit runs ; Material: ASTM A36 Galvanized Steel 8 2 10 
DPW to determine based uoon their take-offs and lennth of 2" 

pipe they are using for the E-W runs. 

2 J 2" 0 schedule 40 pipe • Galvanized, Rigid pipe; Material: ASTM A36 Galvanized Steel. 370 30 400 
Est; 280' horizontal and 88' vertical oioe required. DPW to do 

take-offs and order oer their estimate. 

2.4 Galvanized rigid conduits: 3/4", 1" and 2" DPW to estimate qty. based upon take-offs 

2.S 

Vyurs type, w.jlei-light rernLit fittings • lo lofv.er.t the si*|l.j t/4" sulci: Isocnffl run crjndui!', '.o tte NEMA 

&v«u« i«" In*)* WJ: ir y Tro..;..h, N'.MA '.' ijnr: •' 2 t i n r i a n d the ?" Ui- oi.-tpet home run cunduri from 1 'urnhif.'-l (to 

livi-fti-0 

. T l tc f f lM* . IMts ( o f 

equal - D f W c a n " . 

MWCt) 

'HZOO-T i j lB fJ 'cn i ldu i j i 

• HD75-T1 (far 3/4" Cttfldiiiit, 

O H M f f H i M w m i H i u n t i l « 1 imiittm mfca . 

l ( ip»iafte*»IMff l i * . : - ' . W.sW< 

NBUbrary Parts Ust for Purchasing + DPW Rev3 022114J<ISX Page 1 of 2 PartsUst-for DPW 



CITY AND COUNTY OF SAN FRANCISCO 

SFPUC RENEW ABIES, POWER ENTERPRISE 

At tachment _ 

POS 

APPENDIX B 

North Beach Library - 850 Columbus A v e n u e 

Photovoltaic Project - D P W Parts Ust 

=shows Rev3 Changes 

I tem* 
Description Est. Qty. (HIDE 

THIS 

COLUMN) 

Add Spares 

(HIDE THIS 

COLUMN) 

Qty. Unit 
Unit 

Price 

Extended 

Price 
Notes I tem* 

Item Manufacturer M o d e l * / I t e m * 

Est. Qty. (HIDE 

THIS 

COLUMN) 

Add Spares 

(HIDE THIS 

COLUMN) 

Qty. Unit 
Unit 

Price 

Extended 

Price 
Notes 

3 WIRING RELATED ITEMS: 

3.1 
Ground Wire #8G — ground wire from PV strings to combiner box. Inverter, meter socket, ac disconnect and to 

switchboard for ground tle-ln. 
DPW to select DPW io estimate qty. based upon take-offs 

3:2 #12 PV wire, 600 V rated, XLPE Insulation — for string wiring from strings to combiner box Encore wire or equal DPW to estimate qty. based upon take-offs 

3..3 DC wire, #12 - from combiner box to Inverter • DPW to select DPW to estimate qty based upon take-olfs 

3.4 
AC wire, #8 — from Inverter to Meter Socket to AC Disconnect and to Breaker at Main Switchboard (pt. of 

mterconnection) 
DPW to select DPW to estimate qty. based upon take-offs 

3.5 
MC4 connector wfth Boot (Female) - connector for +ve PV lead - MC4 connector with Boot for 3 to 6 mm OD wire, 

Female (+) 
Multi-Contact 32.0014P0001-UR 100 0 100 

S12 PV wire rated at 600V with XLPE insulation has an O.D. of 5.37 

mm (using Encore wire); others could be a bit higher, but will be less 

than 6 mm 
3.6 

MC4 connector with Boot (Male) - connector for -ve PV lead - MC4 connector with Boot for 3 to 6 mm OD wire, 

Female (+) 
Multi-Contact 32.0015P0001-UR 100 0 100 

S12 PV wire rated at 600V with XLPE insulation has an O.D. of 5.37 

mm (using Encore wire); others could be a bit higher, but will be less 

than 6 mm 

iJ.7 
Wiring Trough, N E M A Type 12 and 3R; material: Fiberglass, troueh si«- -G" XG" X 24" 1 {nom.). 10 combine the sin 

(6) string home run (In 3/4"r.ortdtiits) and route Into one DC conduit towards inverter. 
Hoffman f a •• 1 iJ.7 

4 METER RELATED ITEMS: 

4.1 Meter Socket — for Installation of SFPUC revenue meter Milbank U9320-RXL 1 0 1 EA. hunfe: PieaM confirm aujeptabtBty of specified met*r socket w/ 

SFPUC metering group prior to ordering. 
MilBank, 125 amp, 7 terminal, ringless, 3 phase 4 wire, with non-jaw clamping lever bypass -

hunfe: PieaM confirm aujeptabtBty of specified met*r socket w/ 

SFPUC metering group prior to ordering. 

EA - EACH; LF = LINEAR FOOT 

END OF ATTACHMENT. 

NBUbrary Parts Ust for Purchasing + DPW Rev3 022114adsx Page 2 of 2 PartsLlst-for DPW 



NORTH BEACH LIBRARY 
PHOTOVOLTAIC (PV) PROJECT 

850 COLUMBUS AVENUE, SAN FRANCISCO, CA 94133 

LOCATION MAP DRAWING INDEX 

N 
PROJECT LOCATION — . V 

\ / T Y 

I ( i l ' M ' w ' V n 1 , \ " " ° " " " " « . — 

>, • - )!«" wi- - y , .. 5 T 3 ( .if;1' 

PROJECT ID MSTALL A 11.77 MW nOTMlBJC (IV) SYSTEM AT SSO COLLWU3 AVENUE - MOUTH HACH UBRARY. 

THE PV MSTAUATUN IU. BE ON IK ROOT OF MMM BEACH LBRAftY. HCH DnODCT SUNRME* E20/J37 PV 
WOXJLES ML LC ATTACHED ID A LMMC U.-4 RACKMG SYSTEM FDR THtS PROJECT. THE PV ARRATS WU BE 
HOD W PLACE USMQ KOmOX ATTACHED ANCHORS. TRWfiULAH ARCMTtCTURM. PV SCROM MLL BE 
AT1AOC0 AT THE EM OF EACH PV BOW {BY OTHERS). 

EUCTWCX. OUTPUT (DC) mOH THE PV SYSTEM MLL BE ROUTED TD AH WrCRTER TO CONVERT DC TO AC POWER. 
THE INVERTER AC OUTPUT MLL RE ROUTED THROUGH A SfPLC UCTER TO A VtBBLE UTUTT AC 0OC0NMECT. 
ANALLY THE AC POWER WIX HE FED ID THE FACEJTVS WtH QIOKCM. SWITCHBOARD 'MS* LOCATED M THE 
GROUND FLOOR mm ELEETRCAL MOM VA A LOAD SEE EUCTIBCAL COMCCTIM. 

GENERAL 

mi HH£ MET 

STRUCnjRAL 

u> OEHEML mna AM> DHAIS 
S.1 RACK LAYOUT 
U WCX OEIAU 

B ^ C T M C A L 

BL1 ITWna. OERQVL NOTES, ABBREMOIOH 
E U aPOTBAnOM 
EX1 B J C T K M . H H PLAN 
E U BjtXTrKH. OOJHDK PLAN 
E3.1 SMOLE U K DHOIUI * STRHB CAtCUJABOHS 
E7.1 OEDU 

SITE MAP APPLICABLE CODES AND STANDARDS PROJECT TEAM 

N 

. „ . - ' lLH' - u ' ' - i^ . -

t. 2013 CAUTDRNU BULDHG CODE (CSC). VOLUMES | l AND fl (PART Z, TITLE 24, COT) 

WTH » 1 J SAM rRAHCOCO BLUWC COOE AlOLWfTS 

J> 3013 OUTDRMA ELECtfKAL COOE (PARI 3, TITLE 34. CCt) WITH 2013 SAN FRANCISCO ELECTRCAL COOE AHEHDUENTS 

3. 2013 CALTOIHA EKRCT CODE (PART t, TITLE 24, CCA) 

4. ASC£ 7-10 W i l l i DESIGN LOABS fTJ) BUliWCS AW OTHER STHOCTURQ 

OMft 

SAN ntAHESCO WATER. POWER k SEWER 
SEMCES OF THE SAN rHAMCBCD PLOUC IfTUTO CC4MS90* 
RENEWABLE ENERGY CCHERATIW 
POWER ENTERfltBC 
S25 OOLDEN DATE AWNUE, Tin ODOR 
SAN niWCBCO, CA S4I07 
CONTACTS.' 
LORI UTFCHELU PE, LEED AP 
«J£WABL£ EMEROY OEMERARM, PHONE- (41S) 5S4-32U 
MMS ANDREWS 
ROMMLE ENEKY OOKXXKM, PHONE; (41S) 564-1S07 

SE0EL, 
RENEWflLE ENERGY GEMERATIM, PHONE: (415) S54-1S37 

NORTH BEACH LtStRY 
B30 COLLUM9 AVENUE 
SAN FRMtHCn, CA WIU 
CONTACT: 
OEHMS QATES, DPW PROJECT UMHGEH 
PHONE; (416) M1-1U3 

1) AEPC CROUP. LLC 
SOOO EIECUTrVE PARKWAY, SUITE 476 
SW RAMON, CA S4U3 

J] TtNNEBAUM IUNHEII ENGWEDB (TUE) 
414 I4AGON STREET. SUITE 60S 
SM FflANCtSCD, CA B4102 

1) PROJECT tMNAGOt: VENK UAH, PE 
PHONE: .TJS-Z77-3D10 
FAX: i2S-S24-O102 

ELECTHUL ENCMEER: AU KHAN, PE 
PHONE: 115-377-3051 
FAX Q15-U4-0102 

STRUCT1MH. ENGINEER: NANCY ItNNEBNJU. PE (TUE) 
PHONE: 4 IS-773-BOBt 
FAX. 41S-772-fiM3 

S i ! 

§3 
3 cr: 

i ! 
p 
E o 

l l 

SFPU REVCW 01/31/14 0 

ISSUED FOR 
PERUT 

02/51/14 1 

li 
¥ 1 

12/3/1013 

TiTLE SHEET 

T0.1 
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r--SCREEN 11'1' lllHERS SEE 11-52 

_c-THR£ADED COUPLING PIPE SAJCE 

·~2·1 STD. PIPE 

~
...,. ...... 

•1 SID. PIPE 
SM STANDARD SOLARUOUNT RNL-2 EA PANEL 

2"tSTDPll'ESTNfl:HlOH 
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1. LAl'OOT RACK ASSDfflUES PRIOR TO FlElD CUTTING 
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ELECTRICAL SYMBOLS (NOT ALL SYMBOLS APPLICABLE) 
.LB CONSTRUCTION NOTE 

LIGHT FTKTUflE IDENTIFICATION TAG 

1 , LOWER CASE LETTER - SWITCH LED 
0 - DIMMER SWITCH M - MOTOR RATED SWITCH 
OL - DATAUNE SWITCH TS - DIGITAL TIMER SWITCH 
K - KEY SWITCH S » OCCUPANCY SENSOR SWITCH 

3 - 3 WAY SWITCH, 4 « 4 WAY SWITCH 

• POWER OUTLET SEE DRAWING FOR RATING * TYPIL(iPM) 

O POWER OUTLET SEE DRAWING TO RATMG t TYPE.(3PH) 

^ RECEPTACLE, DUPLEX 2DA, 115V, 1#, STRAIGHT BLADE, NEMA 5-2DR 

<&>,£ CEIUNG MOUNTED DUPLEX ANO QUAD RECEPTACLES 

m RECEPTACLE, DOUBLE DUPLEX 2OA, 123V, 1#, STRAIOHT BLADE, NEMA S-IOR 

.̂CFI DUPLEX RECEPTACLE WITH GROUND FAULT CIRCUIT INTERRUPTER 
m WHERE INDICATED ABOVE COUNTER, INSTALL AT +1* ABOVE COUNTER, UON. 

n m FLUSH FLOOR BOX WITH DUPLEX RECEPTACLE AND COMPARTMENT FDR 
1 1 1 1 0 2-QATA OUTLETS. 

© 

• w l SURFACE PANELBOARD 

?7777X DtSTRiaunoN PANELBOARD OR SWITCHBOARD 

ESS UOHTTND CONTROL PANEL 

ELECTRIC CONDUIT RUN EIP 

OR ABOVE CEIUNG WHERE I 

LOW VOLTAGE WIRING (SOV OR BELOW) 

GROUND GRID 

CONDUIT RUN BELOW GRADE OR FLOOR 

O CONDUIT UP/DOWN 

3 CONDUIT STUBBED OUT AND CAPPED 

I * \ EYS EXPLOSION PROOF FTTTINC 

FLEX CONOUTT 

[HH] HAND HOLE 

[wl MAN HOLE 

CONDUIT (3/4* NIN. U.O.N.) 
GROUND CONDUCTOR 1 #12 WIRE U.O.N. 
NEUTRAL CONDUCTOR > NO HASH MARKS INDICATE 
HOT CONDUCTORS j If tl AND If 12 GND. 

D̂ JgNNECT SWITCH JLOCKA1LE). NDN-FUSED/FUSED, 

I—Ui 15 fUSE SfZfû KF k$' NON-FUSE 
I I OB— DISCONNECT RATING 

^ POLES 

COMBINA..,.. _ _ . .,. 
CIRCUIT BREAKER DISCONNECT it 
FUSE SIZE, NF FOR NON-FUSE 
N-CONTROUXR NEMA SIZE, UON 
DISCONNECT RATING 
POLES 

VFD 

VFD WTTH BYPASS 

GROUND ROD 

TEST WELL 

AIR TERMINAL - t/2'*2*' •/CENTER SUPPORT 

GENERAL ELECTRICAL NOTES ELECTRICAL ABBREVIATIONS 

ALL WORK SHALL COMPLY WITH THE NEC 300B/CEC 3010 OR LATEST EDITION 
OF THE ELECTRICAL COOE AND ALL OTHER APPUCABLE FEDERAL, STATE, AND 
LOCAL COOES. WHERE THE PLANS SHOW MORE RESTRICTIVE REQUIREMENTS, 
THE PLANS SHALL GOVERN, BUT NOTHING ON THESE PLANS SHALL SE 
INTERPRETED AS AUTHORITY TO VIOLATE ANY CODE OR REGULATION. 

ALL MATERIALS AND EQUIPMENT SMALL BE NEW ANO SHALL BEAR THE 
UNDERWRITERS' LABORATORY LABEL (UL) AND SHALL BE INSTALLED IN THE 
MANNER FOR WHICH THEY ARE DESIGNED ANO APPROVED. 

UNLESS OTHERWISE NOTED. ALL WIRE SHALL BE COPPER, STRANDED ONLY, UL 
USTED, RATED FOR BOO VOLTS, TYPE THHN/THWN, Na 12 AWG MINIMUM FOR 
POWER AHD 114 AWG UMMUM FDR CONTROL. USE XHHW TYPE FDR It OR 
LARGER USE 1000V PV CABLES FOR STRING WIRING EXPOSED TO SUN AND 
OPEN CABLE TRAYS. 

PROVIDE RCC UP TO fl' AFF WHERE EXPOSED AND INDOORS, EMT CONOUTT 
TYPE FOR ALL OTHER AREAS LOCATED INDOORS. IN ADDITION USE RCC FDR 
OUTDOORS ABOVE GRADE. AHD PVC SCHEDULE 40 FOH OUTDOORS 
UNDERGROUND. IN ADDITION, OUTDOOR UNDERGROUND CONDUCT RISERS AND 
BO DEC BENDS CONDUITS SHALL BE RCC UNDERGROUND RGC SHALL BE 
WRAPPED WITH 2D MIL TAPE AHD EXTEND 12' ABOVE GRADE FOH RISERS. USE 
MIN 3/4* CONDUIT, U.O.N. 

THE CONTRACTOR SHALL INSTALL ALL CONDUTTS ANO WIRES WITH A tHMMUU 
NUMBER OF BENDS ANO IN SUCH A MANNER AS TO CONFORM TD THE 
STRUCTURE. AVOtO OBSTRUCTIONS. PRESERVE HEAD ROOM, KEEP OPENtNCS AND 
PASSAGEWAYS CLEAR, AND MEET ALL STRUCTURAL COOE REQUIREMENTS. 

THE ENTIRE ELECTRICAL INSTALLATION SHALL BE GROUNDED AS REOUIRED BY 
ALL APPUCABLE CODES. ALL CONOUTT RUNS SHALL INCLUDE A CODE STZEQ 
GROUND WIRE WHETHER OR NOT SO NDtCATEQ. 

ALL BRANCH ORCUTTS SHALL INCLUDE A CODE SIZED GROUND WIRE. 
ISOLATED/DEDICATED BRANCH CIRCUITS SHALL INCLUDE A SEPARATE GROUND 
WIRE CONNECTED TO THE DE9CNATE0 SHOE POMT GROUND FDR EACH 
DUPLEX OUTLET ON A CRCLHT. 

CERTAIN FEEDER AND BRANCH CIRCUIT WIRE SIZES HAVE BEEN OVERSIZED TO 
COMPENSATE FOR VOLTAGE DROP. SPLICE WIRES To COMPATIBLE SIZES FOR 
TERMINATION, ADJACENT TD EDUPMENT CONNECTION AS REQUIRED. SHAVING OF 
CABLE STRAND NOT ALLOWED. 

THE CONTRACTOR SHALL PROVIDE SUPPORT FOR ALL ELECTRICAL EQUIPMENT TD 
COMPLY WITH THE SEISMIC REQUIREMENTS OF THE UNFORM BUIBNG CODE 
AND ALL LOCAL ORDINANCES. 

PROVIDE A NAMEPLATE FDR EACH INDIVIDUALLY MOUNTED CIRCUIT BREAKER OR 
DISCONNECT SWITCH, ELECTRICAL PANELS, TRANSFORMERS, DISTRIBUTION 
BOARDS, ETC. PULL BOX. ARKTTTE RECEPTACLE. ANO FDR AMY OTHER CONTROL 
DEVICE OR MAJOR ITEM OF ELECTRICAL EOUPMEHT AS FOLLOWS.-

1 — PROVIDE LAMINATED NAMEPLATE3 ENGRAVED IN 1/4' HIGH 
LETTERS TO CORRESPOND WITH THE DESIGNATION tm THE 
DRAWINGS. PROVIDE OTHER OR ADDITIONAL INFORMATION ON 
NAWEPLATES WHERE INDICATED. ORANGE FDR 460V. 

2 — ATTACH NAMEPLATE5 TO EQUIPMENT WITH RIVETS, BOLTS, OR 
APPUCABLE SHEET METAL SCREWS. CLUE-ON TYPES AND 
POP-RIVETS TYPE ARE NOT ACCEPTABLE. 

2 — USE BLACK TAPE FOR 240V ANO LESS. 

3 — USE ORANGE TAPE FDR 277V AND ABOVE. 

CM. THE ELECTRICAL DRAWINGS ARE DIAGRAMMATIC ANO DO NOT SHOW ALL OFFSETS, 
BENDS, FITTINGS, JUNCTION BOXES, PULL BOXES, AND EXPANSION FITTINGS 
REQUIRED TO MEET FIELD CONDITIONS. CONTRACTOR SHALL DETERMINE ACTUAL 
UATERML AND HARDWARE REQUIREMENTS AND VERIFY Aa DIMENSIONS. 

G1S. CONTRACTOR SHALL PRDVCE PULL UNE IN ALL EMPTY CONDUITS. 

FURNISH AND INSTALL ALL CONDUITS. WWES, BOXES. SWITCHES, UGHT FIXTURES 
— IWCES, PANELBOARDS AND OTHER 

! REQUIRED FOR A COMPLETE AND 

3-PHASE - 4B0/277 VOLT 

I 3-PHASE - 170/2OB VOLT 

1-PHASE - 120 VOLT ISOLATED 
CnCUT (ORANGE RECEPTACLE 
ONLY) 

C - YELLOW 
NEUTRAL - GREY 
CROWD - GREEN 

A * BLACK B - RED C . 
NEUTRAL - WHITE 
GROUND - GREEN 

HDT - BLACK. RED, CR BLUE 
DEPENDMG DN PHASE 
NEUTRAL - mm 

AMPERE 
AFF/AFO ABOVE FMtSHED FLOOR/ABOVE FINISHED GRADE 
AV AUDIO VISUAL 
ATS AUTOMATIC TRAHSFER SWITCH 
BLDG. BUtLOWG 

C CONDUIT 
CAT CATEGORY 
CATV CATV 
CB CIRCUIT BREAKER 
CKT ORCUT 

CLC. CEJUNC 

co coNourr ONLY 
COMM COMMUNICATION 

GIB. SUBMIT TO THE ENGINEER SHOP DRAWINGS, MANUFACTURER'S DATA AND 
CERTF1CATES FOR EQUIPMENT, MATERIALS AND FINISH, AND PERTINENT DETAILS 
FOR EACH SYSTEM SPECIFIED. OBTAIN APPROVAL BEFORE PROCUREMENT, 
FABRICATION, OR DELIVERY OF THE ITEMS TO THE JOB SITE PARTIAL SUBMITTALS 
ARE NOT ACCEPTABLE AND WILL BE RETURNED WITHOUT REVIEW. 

020. AU. ELECTRICAL EQUIPMENT INSTALLED OUTDOORS SHALL BE WEATHERPROOF, 
MMMUM OF NEMA 3R RATING. UON. EXTERMW CONDUIT RUNS INTO BUILDINGS 
SHALL BE HSTALLED WITH FLASHING, CAULKED AND SEALED. CONDUITS FOR 
EXTERIOR OJECTftCAL DEVICES SHALL BE RUN rfSOC BUILDING, UON. 

CU 

(0 
(ERL) 
ELECT 

GROUNDING NOTES 

0D1. ALL GROUND GRD CONDUCTORS ARE |4/D SOFT DRAWN BARE COPPER. 

G02. GROUND RODS SHALL BE UW 10 FEET IN LENGTH, 3/4" DIAMETER, WO COPPER CLAD. 

COB. WHEN AN EXPOSED GROUND CABLE IS RUN M METAL CONDUIT OR PROTECTED BY A METAL 
GUARD: THE GROUND CABLE SHALL BE BONDED AT BOTH ENDS TQ THE CONDUIT OR TNE 
OUARO. 

GOB. ALL JUNCTIONS MADE ABOVE GROUND OR IN TEST WELLS SHALL BE BOLTED CONNECTIONS, 
EXCEPT THOSE AT BULOMC COLUMNS WHICH MAY BE EITHER BOLTED OR EXOTHERMIC 
TYPES. 

asTTWunoN 
DRAWING 
EWSTWG 

EXISTING TO BE RELOCATED 
ELECTRIC (AL) 

ELECTRIC METALLIC TUBING 
EXPLOSION PROOF 
EXISTING TO REMAIN 

FUSED 
FIRE ALARM 
FIRE ALARM CONTROL PANEL 

FIXTURE 
FULL LOAD AMPERES 
FLEXIBLE 
FUSED SAFETY SWITCH 
FOOT OR FEET 
CROUN0(ED) 
GROUND FAULT CIRCUIT INTERRUPTER 
HAND HOLE 

HANO-OFF-AUTOMATE 
HORSEPOWER 
HEIGHT 

INTERMEDIATE METAL CONDUIT 
INTERMEDIATE DISTRIBUTION FRAME 
JUNCTION BOX 

AMPERE INTERRUPTING CAPACITY, IN THOUSANDS 

UGHTING CONTROL PANEL 

LOWER EXPLOSION LEVEL 

UGHTING DESIGN ALLIANCE 

UCHTDNG) 

MAN HOLE 

MAIN cwcurr BREAKER 
MAIN DISTRIBUTION FRAME 
MECHANICAL 
MMMUM 
MAIN LUGS ONLY 
MAIN SWITCHBOARD 
MOUNTED 
NEW 

NON ELECTRICAL 
NEUTRAL 
NATIONAL ELECTRICAL CODE 
NIGHT UGHT 
NON FUSED SAFETY SWITCH 
NOT TD SCALE 

ON CENTER 
OCCUPANCY SENSOR 
POLE 

PANEL 

POLYVINYL CHLOnOE 
RECEPTACLE 

REFERENCE 

RELOCATED 

RK30 GALVANIZED STEEL CONOUrr 

REQUIRED 
ROOM 

SHORT CIRCUIT 
MANUAL MOTOR SWITCH 
SPACE 
SPEOF)CATI0N(5) 
SPARE 

SWITCHGEAR 

II 

P 
z o 

SFPU REVIEW Dt/31/U a 

ISSUED f OS 
PERMIT 02/21 / H 1 

msec 

•KCT MTORUATUM 

TCP TEMPERATURE CONTROL PANEL 

TEL TELEPHONE 

TIB TELEPHONE TERMINAL BACKBOARD 

TYP TYPICAL 
TVSS TRANSIENT VOLTAGE SURGE SUPPRESSES 
UON UNLESS OTHERWISE NOTED 
UPS UNINTERRUPTIBLE POWER SUPPLY 
UTY UTIUTY 
VFD VARUBLE FREQUENCY DRIVE 
W/ WITH 
WP WEATHERPROOF 
XFMR/TR TRANSFORMER 

ELECTRICAL 
SYMBOLS, 
GENERAL NOTES, 
ABBREVIATIONS 

E0.1 
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WIREWAY DETAIL 

R MODULES NUMBER IN THE STRING 

STRING NUMBER 

INVERTER NAME 

TRUE 
NORTH 

a 

11 
I t 

2i;< 

II 

STTSI REVIEW 01/31/14 0 

ISSUED fOR 
PC MII r 

02/21/1* 1 

ELECTRICAL 
WIRING PLAN 
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SCALE: 1/4" = 1'-o· 
ELECTRICAL -GROUNDING PLAN ED 

MODULES NUM8£R IN THE STRING 
STRfNG NUMBER 
lrMJn'ER NAME 

ARRAY 
NORTH 

~ 
N~ 

~ 

--........ ·-"' S...-Co\­,...,_m41~-·--

SfPU REIJl(W 01/Jl/14 0 

1~!,ll~OR 02/21/14 1 

12/llJ/IJ 

llH""!rf>lt-12120 

,.._ASNJT£D 

ELECTRICAL 
GROUNDING 
PLAN 

E3.2 



ARRAY RATING TABLE 

11.772MM STC; 1Q.a5QkW PTC, 10VW AC (EST.) 
36 MODULES, SUNPOWER E20-327-COM 
6 UOOJLES/SimS; TOTAL NUMBER OF STRINGS • 
STRING AMPERAGE lmp-5.9BA; lsc-G.46A 
ARRAY VOLTAGE: 328.2 VDC {STC VMP) 

389.4 VDC {STC VOC) 

SHEET NOTE: 

[TJ TE PV AC OUTPUT TO EXfSTWC 40A-3P QRCUTT BREAKER, 
ALREADY INSTALLED IN MAIN SWITCHBOARD 'US' FOR PV 
PROJECT. 

POWER-ONE INVERTER "S" 
STRING CALCULATIONS 

PV MODULE: EMK33J-COM 
NUMBER OF MODULES PER STRING e 
VOLTAGE PEH MODULE (VHP) (1) M.7 VDC 
OPEN QRCUIT VOLTAGE (VOC) (1) B4J VDC 
VOLTAGE CORRECTION FACTOR M-HEC TABLE M0.7) OR VOC TEMP CGEFFUEHT -1716MV/-C 
SHORT DROIT CURRENT PER UOOULE (BC) 0 ) S.4SA 
MAX cncurr CURRENT PER STRWG (NEC BSOJAD a.*e«us 8J3BA 

REQUIRED CONDUCTOR AMPKflY (NEC BB0.ILB.1) S.QB»1 J S 10.10A 

FUSE SHE IDA 
COMOUCTOR CHOSEN 111 PV CABLE (BOW RATED) 
CONDUCTOR TEMPERATURE «r 
CONDUCTOR AMPACITY 3QA 

AM9ENT TEMP DERATMO {NEC TABLE 310.16) (!) 031 

CONDUCTOH DERATED AMPACITY 37 JA 
LONGEST STRING DISTANCE (WORST CASE) 60 FT 
WARMEST DAY VOLTAGE (f MODULES « VMP) M.71B 12B.2 VOC 

COOLEST DAY VOLTAGE ll MODULES 1 VDC t VC) 64.9rt 3B1.4 VOC 
WORST CASE VOLTAGE DROP 

(1) BASED ON PANEL MANUFACTURER PUBLISHED DATA 
(3) BASED UPON RECORD HCH AU9EHT TEMP fF) 103T 
(3) BASED UPON RECORD LOW AMBKHT TEMP fF) 23V 
NOTE.' WEATHER DATA OBTAMEO FROM WEATHEHGOM 

MAIN SWITCHBOARD 'WS' 
BOOA, 20B/120V, 30, 4W 8US, 65 KAIC 

Y Y 3P Y " f 3p f j p y y w fji rc, 3(a+(60 

(E) LOADS 

-© 

PG&E DISCONNECT 
BOA, 3P, 600V, NEMA4, 
NON FUSE 

2"RGC, 12|12+|8C 

SINGLE LINE DIAGRAM 
SCALE: NTS 

o 

11 

X 
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AS NOTED 

ELECTRICAL 
SINGLE LINE & 
STRING 
CALCULATIONS 
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NOTES: 
1. DC •HBLUD PER MODULE. 
2. MOLL •EEBLUB IOM UHHK T-flOLT, ALONC •TTH LOCK H H H fLAT MHER (PER LMUC ITU IMSTMCTtOM). 

PV MODULE GROUNDING DETAIL 
SCMIi HONE 

T-flOLT-

UOC-1 CLP 
ONE PER MODULE-

UNHU Bt RNL. TTP-

NOTE: 4 Ew awn nm EACH MODULE. 

P.V. PANEL MOUNTING DETAIL 


