Attachment D-1
Specifications & Drawings for Lithia Pavilion PV System

General Roof Requirements

1.

2.
3.
4.

The new arrays will be located as shown on the enclosed roof plan.

The metal roof structure has been engineered to accommodate the added PV loads.

PV panels will be attached to the standing seam metal roof ribs with S-5 type clips.

The “flat” membrane roof area will have a ballasted PV array. Total added weight shall
not exceed 6 psf (lbs/sq.ft.). Refer to the attached the attached structural engineer’s
report.

PV Racking Systems

1.
2.

w

Metal roof tilt angle: Match existing roof slope

Metal roof attachment: Basis-of-design is the S-5 PV Kit by Metal Roof Innovations, Ltd.,
the Snap-N-Rack Series 500 PV Mounting System or approved equal.

Membrane roof tilt angle: 5-10 deg as specified by the PV designer.

Membrane roof racking Basis-of-Design is the UNIRAC RM10EVO ROOFMOUNT or
approved equal.

All racking components utilized for array equipment grounding shall be listed for that
purpose and must be appropriately isolated to prevent galvanic corrosion and subsequent
loss of array grounding continuity.

Shop Drawings: Provide layout and erection drawings showing dimensioned locations of
all frames and roof attachments. Include erection drawings, elevations, and details where
applicable.

Manufacturer Qualifications: Manufacturer with a minimum five years documented
experience in producing pre-manufactured solar collector supporting steel framework.
Manufacturer's Certificates: Certify products meet or exceed specified requirements.
Manufacturer’s warranties. Provide a minimum 10-year manufacturer’s workmanship
warranty and minimum 5-year finish warranty for the racking system.

Solar Modules:

1.
2.

Orientation: South. Refer to Roof Plan A2.40 (attached).

Minimum 20-year warranty. Manufacturer must have been in business for at least 10
years under their current name and tax identification number. Warranty must be in the
Owner’s name. Minimum 80% power output or more, for a period of 20 years.
Manufacturer agrees to repair or replace components of PV modules that fail to exhibit
the minimum power output within the specified warranty period.

PV modules shall be listed and in compliance with UL standard 1703, Standard for Safety.
Flat-plate Photovoltaic Modules and Panels. Entire assembly shall be listed and labeled
by a qualified testing agency acceptable to authorities having jurisdiction for electrical
and fire safety, Class A, according to UL 1703.

PV modules must also meet or exceed IEC 61215 and all other relevant standards.
Modules by Silfab, SunPower, Q-Cell, Canadian Solar, or approved equal. All electrical
equipment must be U.L. listed.



Inverter(s) and Monitoring:

1.

w

Inverter location: In the Lithia mechanical-electrical equipment yard (see Attachment E
Drawing).

Basis of design: Solar Edge inverters, or approved equal.

Provide integrated AC/DC disconnects.

Provide necessary inverter communications (hardware and software) to enable SOU to
remotely monitor the system output and performance.

Data cabling for the offsite monitoring will be provided by SOU.

Inverters must be listed with UL 1741SA, “Inverters, Converters, Controllers and
Interconnection System Equipment for Use with Distributed Energy Resources”.
Installation must comply all elements of the IEEE 1547-2018 interconnection standards.
Warranty: The inverters shall have a minimum 10-year warranty. All warranties shall be
in the Owner’s name.

Electrical Interconnection:

1.

Provide a solar system AC disconnect integrated with or adjacent to the existing PV
disconnect. Comply with City of Ashland Electric Department requirements. The
disconnect must be lockable in “ON” and “OFF” positions. Provide permanent labels at
equipment per City requirements.

Furnish and install a new electrical utility-grade revenue meter (Schweitzer Engineering
Labs Model SEL-735) in Electrical Room MO026. The meter shall be wired to monitor
production from both the new PV system and the existing 63 kW PV system. Meter
programming will be performed by others.

Furnish and install all wiring, conduit, combiner boxes, and junction boxes for a complete
system designed to comply with all building code and local jurisdiction requirements. All
exposed wiring must be UV resistant.

New AC conductors shall be sized so that voltage drop does not exceed 1% at full load.
Provide the City required disconnect on the outside of the building. Connections to the
facility’s electrical system are design-build by the contractor. The existing facility
electrical service is 480-volt, 1,500 amp, three-phase.

Furnish and install array equipment grounding hardware. Provide PV grounding
conductors and Code required bonding hardware.

Refer to attached drawings E1.00 (Electrical One-Line) and E2.13 (Electrical Floor Plan) for
additional information.

Required Documentation:

Roof plan drawn to scale showing all system components and confirmation/coordination
with all existing conditions.

One-Line diagram for entire system. Include all system component specifications and
ratings, conductor sizes and types, conduit sizes, ratings of combiner boxes and series
OCPD’s.

Location and rating of facility interconnection point.

Electrical calculations including voltage drops and string sizing calculations.

Solar collector roof support system design and load calculations including all dead and
live (snow, wind, seismic, etc.) loads.

Lithia Pavilion PV Solar RFP #2024-04



Permitting:
The Design/Builder will be responsible for the preparation of construction drawings and

specifications and for submitting documents to the City of Ashland for all required permits. At
time of submittal for permitting, the Design/Builder shall provide to the Owner one complete set
of permitting documents.

Project Closeout:

At completion of the project, the Design/Builder shall provide to the Owner one (1) Operation &
Maintenance (O&M) Manual in a 3-ring binder. Include copies of all as-built drawings, diagrams,
calculations, product information, specifications, warranties, maintenances instructions, etc. in
the O&M manuals. In addition to the printed O&M manuals, provide an electronic copy (pdf
format) of all the O&M information prior to request for final payment.

The Design/Builder shall provide system instruction and training to SOU staff prior to final
acceptance and payment.

The final product shall be a fully completed, fully functional, code compliant solar photovoltaic
system with inverter(s) and metering, with all equipment and warranties in place, and all permits
and approvals secured.

Pricing shall not be submitted where such pricing is contingent on the university's acceptance of
a third party’s agreement, including but not limited to third-party cooperative procurement
agreements. No third-party financing or assigned leases will be associated with contract.

Enclosures:

ZCS Structural Analysis for South Membrane Roof
A2.40 Lithia-SRC Roof Plan

E1.00 Electrical One-Line Diagram

E2.13 Electrical Floor Plan (partial)

Lithia Pavilion PV Solar RFP #2024-04



Z ENGINEERING
ARCHITECTURE

May 10, 2023

Jim McNamara, Capital Projects Manager
Southern Oregon University (SOU)

351 Walker Avenue

Ashland, Oregon 97520

541.821.1294

Reference:  SOU Student Recreation Center (SRC) — PV
Array Support

[EXPIRES: 12-31-23]

Subject: Evaluation Report

As requested, ZCS Engineering & Architecture has performed an evaluation of the loading
criteria used in the design of the SRC roof structure. The purpose of this evaluation was to
determine the available capacity to support a new solar array system. See Figure 1 for the
area included in this evaluation.
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Figure 1: Evaluation Area
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After comparing the information provided in the available record documents, including
reviewing the construction submittals and as-built drawings, to the design deadload, it was
determined that a reserve capacity of 6 psf is available. This evaluation assumes that the
solar array system will be ballasted, installed as nearly parallel to the roof slope as possible,
and that the as-constructed condition of the facility matches the record documents.

45 Hawthorne St., Suite 5, Medford, OR 97504 * P 541.500.8588 - ZCSEA.com

Grants Pass - Klamath Falls - Medford - Oregon City



ZC S ENGINEERING
ARCHITECTURE

Please feel free to contact our office if you have any questions regarding the information
presented in this report.

Respectfully,

Sylas Allen, P.E.
Managing Principal

900 Klamath Avenue, Klamath Falls, OR 97601 -+ P 541.884.7421 - ZCSEA.com 2

Grants Pass - Klamath Falls - Medford - Oregon City
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FAULT CURRENT CALCULATION TABLE 4142016 FAULT CURRENT CALCULATION TABLE 3/16/2005 ALUMINUM FEEDER SCHEDULE 30-Mar-16
POINT LENGTH ISC AVAILABLE ISC VOLTAGE VOLTAGE % V.D. TOTAL POINT LENGTH ISC AVAILABLE ISC VOLTAGE VOLTAGE % V.D. TOTAL FEEBER FEEDER CONDUCTORS PHASE AMPS
(FT) UPSTREAM AT EQUIP AT START AT END OF % V.D. (FT) UPSTREAM AT EQUIP AT START AT END OF % V.D. EOUIPHENT FEEDERS
(13ph) OR (IL-L) (VL-L) (VL-L) FEEDER AT BUS (13ph) OR (IL-L) (VL-L) (VL-L) FEEDER AT BUS 25 S[4-250KCMIL, TA1G, 2-172°C] 3AWIC 700
FO - - 38,410 - - - - F51 124 32,470 6,609 480.0 475.6 0.91% 0.91% AL0 4-350KCMIL, 1#2G, 3"C 3AW+G 250
F1 185 38,410 32,470 480.0 480.0 0.00% 0.00% F52 0 6,609 2,594 208.0 208.0 0.00% 0.00% A3 |3-4/0, 1#4G. 2'C 33W+G 180
F2 25 32,470 21,546 480.0 479.3 0.14% 0.14% F53 9 2,594 2,538 208.0 207.7 0.15% 0.15% A16  |4-3/0, 1#4G, 2'C 3-4W+G 155
F3 20 21,546 16,977 479.3 478.8 0.11% 0.25% F54 252 32,470 1,013 480.0 468.2 2.45% 2.45% A7 |3-2/0, 1#4G, 2'C 3-3W+G 135
F4 5 16,977 16,283 478.8 4787 0.03% 0.28% F55 0 1,013 871 208.0 208.0 0.00% 0.00% A20 | 4-1/0, 1#4G, 2'C 3-4W+G 120
F5 0 16,283 4,576 208.0 208.0 0.00% 0.00% F56 8 ]~ s8n 8s4 ~ 1 2080 | 2078 ~0.11% 011% A23 | 3#2, 1#6G, 1-1/4°C 3-3W+G 75
F6 16 4,576 4,403 208.0 207.7 0.13% 0.13% i F57 135 32,470 T 13131 4800 | 4764 | 075% | 075% | A26 | 4#3, 1#6G, 1-1/4"C 3-4W+G 65
F7 128 4,403 2,429 207.7 204.3 1.64% 177% ¢ F58 0 13,131 7,754 208.0 208.0 0.00% 000% [ A27 | 3#4, 1#8G, 1-1/4"C 3-3W+G 55
F8 45 21,546 13,472 4793 478.2 0.24% 0.38% é F59 15 7,754 7,456 208.0 207.6 0.20% 020% |3 A3l | 348 148G, 1°C 33WHG 30
Fo 25 32,470 7,958 480.0 478.9 0.23% 0.23% A32 | 448, 148G, 1'C 3-AW+G 30
F10 27 7,958 5,222 478.1 478.1 0.16% 0.39% \OTES, B33 22; jié’ iﬁgg' 1(1:/ 2'C [VD] 2?&12 23
EE 22 372‘9;780 145"205804 j;;'g j;;'i 8?:? g'igff B34 1. CALCULATIONS WERE PERFORMED USING BUSSMANN "POINT-TO-POINT" METHOD. T TRANSFORMER SECONDARY
=F > 32‘470 23‘615 480'0 479'4 0'130/" 0'13(; 1 2 FAULT CURRENCT AVAILABLE AT THE GENERATOR IS LESS THAN 1,000A. ALL EQUIPMENT IS SIZED FOR THE T2 2[4-250KCMIL, 1#1/0G, 2-1/2"C] 3-4W+G 400
- 5 23‘615 S ‘162 208'0 208'0 0'000/0 0'000/0 GREATER FAULT AVAILABLE FROM THE ELECTRICAL SERVICE THEREFORE ALL EQUIPMENT WILL WITHSTAND T10 4-350KCMIL, 1#1/0G, 3"C 3-4W+G 250
' ’ : - 00% OO T16 | 4-3/0, 1#4G, 2'C 3-4W+G 155
F15 10 6,162 5,964 208.0 207.7 0.13% 0.13% AFAULT FROMTHE GENSET. T20  [4-1/0, 146G, 2°C 3AWIG 120
F16 132 32,470 6,286 480.0 476.3 0.77% 0.77% 14 -
F17 0 6.286 3.238 208.0 208.0 0.0002 0'00%(: Q:6Kevins thingk[SOU Fault and VD PLUS.xIs]AutoCAD Insert NO'ITEZ'G 4#3, 1#6G, 1-1/4"C 3-AW+G 65
F18 10 3,238 3,142 208.0 207.7 0.14% 0.14% 1. ALL CONDUCTORS ARE SINGLE CONDUCTOR, THWN,
F19 250 32,470 2,483 480.0 469.6 2.17% 2.17% ALUMINUM UNLESS NOTED OTHERWISE. AMPERAGE
F20 136 32,470 11,574 480.0 476.2 0.80% 0.80% BASED ON NEC TABLE 310.16.
F21 19 32,470 20,300 480.0 4795 0.11% 0.11% 2. ALL CONDUITS ARE EMT UNLESS NOTED OTHERWISE.
F22 0 20,300 3,828 208.0 208.0 0.00% 0.00% FILL RATIOS BASED ON NEC ANNEX C, TABLE C1.
F23 6 3,828 3,747 208.0 207.8 0.08% 0.08% 3. [VD] INDICATES CONDUCTORS AND GROUND UPSIZED
F24 355 32,470 3,334 480.0 471.0 1.87% 1.87% FOR VOLTAGE DROP
F25 322 32,470 9,273 480.0 471.4 1.79% 1.79%
F26 308 32,470 6,438 480.0 470.9 1.90% 1.90%
F27 67 32,470 18,759 480.0 478.2 0.37% 0.37%
F28 0 18,759 8,399 208.0 208.0 0.00% 0.00%
F29 55 8,399 7,249 208.0 206.5 0.73% 0.73%
F30 246 32,470 5,422 480.0 473.4 1.37% 1.37%
F31 240 32,470 6,609 480.0 473.4 1.39% 1.39%
F32 0 6,609 4,773 208.0 208.0 0.00% 0.00%
F33 15 4,773 4,596 208.0 207.6 0.20% 0.20% I
F34 364 32,470 4,741 480.0 462.8 3.59% 3.59%
F35 320 32,470 11,186 480.0 4718 1.71% 1.71% PANEL PANEL PANEL
F36 248 32,470 2,991 480.0 472.7 1.53% 1.53% 2NL-2 2N2-2 2N3-2
F37 3 2,991 2,950 4727 4726 0.02% 1.54%
F38 0 2,950 2,585 208.0 208.0 0.00% 0.00% -
F39 4 2,585 2,547 208.0 207.9 0.05% 0.05% Y33 Y39 3
GENERAL NOTES F40 281 32,470 2,159 480.0 472.2 1.62% 1.62% GT10) 1#1/0,3/4"C (720 16 1/2°C (726 166,1/2°C
1. ALL FEEDERS ARE ALUMINUM AND SIZED TO THE Fal 0 2,159 2,210 208.0 208.0 0.00% 0.00% F32 38 F55
AMPACITY OF THE DEVICES PROTECTING THOSE F42 5 2,270 2,233 208.0 207.9 0.06% 0.06% TNL X 3o |1 75KVA T2N2 |1 30KVA T2N3 |1 15KVA
FEEDERS. MECHANICAL FEEDERS TO UNITS ARE TO BE F43 167 2,233 1338 2079 204.6 156% 163%
COPPER PER SCHEDULE. Fa4 276 32,470 4,078 480.0 474.6 1.12% 1.12% F31 F37 F54
F45 275 32,470 5,921 480.0 472.4 1.59% 1.59% A27 A3l
2. GEAR MANUFACTURER TO PROVIDE ARC FAULT AND F46 0 5,921 3,772 208.0 208.0 0.00% 0.00%
COORDINATION CALCULATIONS AS PART OF THEIR SHOP F47 10 3,772 3,697 208.0 207.7 0.13% 0.13%
DRAWINGS. REFER TO SPEC. IF THERE ARE F48 166 32,470 8,760 207.7 205.7 0.96% 1.09% RTU-2 RTU-3 RTU-1 L RTU-5 RTU-4 "
COORDINATION ISSUES AND FUSES NEED TO BE USED IN F49 0 8,760 4,143 208.0 208.0 0.00% 0.00% N1 N2
SPOTS CONTACT ENGINEER SO THIS CAN BE F50 14 4,143 4,018 208.0 207.6 0.19% 0.19%
COORDINATED WITH THE OWNER. @
NOTES:
1 CALCULATIONS WERE PERFORMED USING BUSSMANN "POINT-TO-POINT" METHOD. 24 Fos F26 20 - Fa5 5
2. CALCULATIONS WERE BASED ON A 1500KVA TRANSFORMER WITH AN IMPEDANCE OF 5.75% AND
MOTOR FAULTS FROM ROOFTOP UNITS AND THE ELEVATOR SECOND ELOOR
LIST OF EQUIPMENT ON GENSET: 3. TAP UTILITY TRANSFORMER UP TO SUPPLY 480V AT THE SERVICE ENTRANCE. e —_————eee e
4. FAULT CURRENT AVAILABLE AT THE GENERATOR IS LESS THAN 1,000A. ALL EQUIPMENT IS SIZED FOR THE — —
1 ECUH-1 (CABINET UNIT HEATER CLASSROOM M031) GREATER FAULT AVAILABLE FROM THE ELECTRICAL SERVICE THEREFORE ALL EQUIPMENT WILL WITHSTAND
2. ECUH-2 (CABINET UNIT HEATER CLASSROOM M032) A FAULT FROM THE GENSET. PANEL PANEL PANEL PANEL PANEL
3. ECUH-3 (CABINET UNIT HEATER CLASSROOM M033) CONCERT IN2-2 1N4-2 IN1-2 IN3-2
4. ECUH-4 (CABINET UNIT HEATER CLASSROOM M034)
5 LIGHTING AND POWER IN CLASSROOMS M031, M032, MO33 COPPER FEEDER SCHEDULE 27 Jan-16 <5> F43
" Mo34 ’ ' ’ FEEDER |FEEDER CONDUCTORS PHASE AMPS L .
NO.
6. EGRESS IN LARGE VOLUME SPACES. SERVICE ENTRANCE FEEDERS F29 F42 F47 F50
7. POWER IN MDF M025 (EQUIPMENT IN MAIN IT ROOM) S [5[4-600KCMIL, 4" SCED 40 PVC] T 5E50
EQUIPMENT FEEDERS CTZD T20 T10 T10
DETAIL NOTES C5 3-350KCMIL, 1#4G, 2-1/2"C 3-3W+G 310 28 1#1/0,3/4"C 1#6.1/2"C 1#1/0,3/4"C 1#1/0,3/4"C
CI1 |34/, 174G, 2°C 33W+G 230 Fa1 F46 F49
<> MANUFACTURER OF GEAR SHALL PROVIDE CTS AT C13 _ |3#L, 1#6G, L1/A"C 33WG 110 TIN3 Y Ve-A 1 TIN2 I TINL I TIN4 I
EACH FEEDER FOR MONITORING LOADS. MONITORING C15  [3-1/0, 146G, 2°C 33WG 150 1125kvA 7Y AA 75kvA 7Y 75kvA Y
SYSTEM SHALL MEET ALL REQUIREMENTS OF LEED B6 c21 3#3, 1#8G, 1-1/4"C 3-3W+G 85 F27 S0KVA F40 F45 F48
EACS5. METERS SHALL REPORT VIA BACNET TO BAS C26 4#10, 1#10G, 3/4"C 3-4W+G 30
SYSTEM IN MECHANICAL ROOM. PROVIDE CAT6E CABLE c27 3#3/0, 1#6G, 2"C 3-3W+G 200
BETWEEN GEAR AND BAS FOR CONNECTION. NOTE:
1. ALL CONDUCTORS ARE SINGLE CONDUCTOR, THWN,
@ PROVIDE TOTAL PROTECTION SOLUTIONS SURGE COPPER UNLESS NOTED OTHERWISE. AMPERAGE F;?\|N1E4L
PROTECTOR AND HARMONIC FILTER BASED ON NEC TABLE 310.16. -
#TK-LP120-3Y480-L-F FOR EACH LIGHTING PANEL. 2. ALL CONDUITS ARE EMT UNLESS NOTED OTHERWISE. @
FILL RATIOS BASED ON NEC ANNEX C, TABLE C1.
@ METER PROVIDED BY GEAR MANUFACTURER. 3. [VD] INDICATES CONDUCTORS AND GROUND UPSIZED
FOR VOLTAGE DROP caa FIRST FLOOR
@ PROVIDE OVERSIZED FRAME SHOWNINMDC | T YT TTTTYTTYTTYTTT YT T T T YT = B R D Y ---r—--""-"-"1""—"""”""”""”"”""”"""n""" " " "—""”¥ -/~
SCHEDULE FOR ADD/ALTERNATE WITH COOLING.
<> PROVIDE 400A, 208/120V 3P, 4W, CONCERT ' '
CONNECTION PANEL ESL POWER SYSTEMS oANEL oANEL oANEL oANEL PANEL PANEL
#CS4-400-H-208Y/120-XX-311-LS-CW1 OR EQUAL. "XX" 5520 8510 BNL2 BN3.2 BN2-2 BNA-2
NEEDS TO BE AT LEAST A 10KAIC FULLY RATED PANEL.
@ PROVIDE EATON ELEVATOR CONTROLLER - —
#ES-3-T1-R2-G-F1-3-N-B OR EQUAL. 6 F15 F18 F23 F53
@ 100A BREAKER WITH LI TRIP. ADJUST CURVE TO T10 T16 T16 ) -1#4,1/2"C T16 ) r1#4,1/2"C
A@ COORDINATE WITH 20A BREAKER. SET LONG PICK UP rs o 1#1/0.3/4°C F14 ,1#1/0,3/4°C F17 ,1#412°C F22 F50
TO 35A.
TBS1 L TBNL I TBN3 0-»4|| A1 TBN2 A I1TBNA
, TSKVA skva Y wkva Y 45KVA 45KVA
100 amp <D F13 F16 F2l F51
Breaker for
DIESEL GENERATOR SET IN s ot
WEATHERPROOF ENCLOSURE 80KW, eXIStlng 63 kW PANEL PANEL PANEL
_ F3 F10 F12 LIZl
Note: PV Contractor to install new F19 F20 F59
Schweitzer Engineering Labs Model: a>
SEL-735 meter wired to monitor output @D 38 10 3]
for both the new PV system and the ‘a FSi/v ’ ;
existing 63kW PV array. EQUIPMENT TBNS (A8 I 3
2771480 VOLT 100A. 112.5KVA
TRANSFER SWITCH F57
= /
K/
ot F2 /
A3 =
EMERGENCY — F9
NEW 1,500 KVA, 12,470V PRIMARY
UTILITY XFMR rauseen swiTer G20 &2 A25D ALD D Cm & 2@ @& & aD B O 0 G &D &I GD
480/277V,3P,4W SECONDARY
————— | bol SR O CRB O CRBRO<TR B OB CRO<CB OB GRBTRBR <OGRB <B OGR OB <>B <
I \l:l_ I r - - 1- ______________________________ -1 """ 71"""""1T """""""1T"""""T """ """ " ")ty """ T T T T YT Ty I I
PRI | SEC. | | TVSS FILL OUT
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100 amp Breaker for existing 63 kW PV Array 
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Text Box
Note: PV Contractor to install new Schweitzer Engineering Labs Model: SEL-735 meter wired to monitor output for both the new PV system and the existing 63kW PV array.
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Inverters for existing 63 kW PV array
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Utility Disconnect for existing PV system
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Callout
Existing PV system connected to 100A breaker in PNL BS1-4.  Provide new meter per spec to monitor existing + new PV output
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space available for new inverters
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