
PROJECT CONTACTS

OWNER(S):

MARK DONOHOE

PH: 617-407-6676     PV SYSTEM SIZE (DC): 29.04 kW

EMAIL: MDONOHOE@ECOSMARTSOLUTION.COM

MODULE MFG: SEG SOLAR MODEL #: SEG-440-BTD-BG QTY: 66

CONTRACTOR / INSTALLATION AFFILIATE: INVERTER MFG: SMA MODEL #: STP X 13-US (208V) QTY: 2

SOLAR POWER PROS INC.

PROJECT MANAGER

LAUREN KAZUN PH: 303-245-2163

EMAIL: LAUREN@SOLARPOWERPROS.COM

DESIGNER ARRAY(S)

MAC GILLINGHAM PH: 303-797-6527 ARRAY 1: SIZE: 17600W TILT: 26˚ AZIMUTH: 147˚ PRODUCTION: 28880 KWH/YR

EMAIL: MAC@SOLARPOWERPROS.COM ARRAY 2: SIZE: 11440W TILT: 26˚ AZIMUTH: 237˚ PRODUCTION: 17468 KWH/YR

SALES LEAD:

ALEX STUTT PH: 303-818-4724 46,348 KWH/YR

EMAIL: ALEX@SOLARPOWERPROS.COM

1. ALL WORK TO BE DONE IAW LOCAL AHJ BUILDING CODES, IBC/ICC 2021 AND NEC 2023.

REVISIONS: 2. SYSTEM MUST FOLLOW ALL FIRE SETBACKS PER AHJ.

RevA1: CORRECTIONS TO PG. E1 3. ALL PHOTOVOLTAIC MODULES SHALL BE TESTED AND LISTED BY RECOGNIZED LAB.

ADDED PV AC DISCO 2. PG. S1 & E1

RevA2: ADDED EQUIPMENT LAYOUT PAGE. PG. S5

RevA3: CONDUIT DETAIL ADDED TO PG. S1 & S5 5. SPACE REQUIREMENTS FOR ELECTRICAL EQUIPMENT SHALL COMPLY WITH NEC ARTICLE 110.

6. ESTIMATED ANNUAL PRODUCTION BASED ON PV WATTS.

GENERAL NOTES                                                             

4. ALL SIGNAGE SHALL BE PLACED IAW AHJ CODE AND SHALL BE OF SUFFICIENT DURABILITY

    TO WITHSTAND THE ENVIRONMENT.

PROJECT DESCRIPTION                                                 

SYSTEM SPECIFICATIONS                                             

ALDER CLUBHOUSE PV INSTALL PROJECT

AHJ: PARKER      UTILITY: CORE

15091 BELFORD AVE, PARKER, CO 80134

PROJECT #:  26-15091

INSTALL 29.040 KW GRID-TIED, ROOF FLUSH, MOUNTED PV.
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DESIGN CONTENTS

1 – TITLE SHEET
S1 – SITE PLAN
S2 – CONTEXT PLAN
S3 – ARRAY LAYOUT
S4 – RACKING LAYOUT
S5 – EQUIPMENT LAYOUT
E1 – ONE LINE
E2 – ELECTRICAL CALCS
E3 – LABELS
DS# - MANUFACTURER
           DATASHEETS

ATTACHMENTS:
   ENGINEER LETTER

System Descripton:

Modules: 29.04 kW DC
# of Modules: 66
Manufacturer: SEG Solar
Model: SEG-440-BTD-BG

Inverter(s): 25 kW AC
# of Inverters: 2
Manufacturer: SMA
Model: STP X 13-US (208)
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Project:
Alder PV Install

Project Contact:
Lauren Kazun
303-245-2163

Customer Contact:
Mark Donohoe
617-407-6676

Site Address:
15091 Belford Ave
Parker, CO 80134

System Descripton:

Modules: 29.04 kW DC
# of Modules: 66
Manufacturer: SEG Solar
Model: SEG-440-BTD-BG

Inverter(s): 25 kW AC
# of Inverters: 2
Manufacturer: SMA
Model: STP X 13-US (208)

SITE PLAN (SCALE:1" = 15'-0")

Total Roof Area: 10720 ft²
Total Coverage: 13.50%

SOLAR 
MODULES
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NOTE:  NO FENCING BETWEEN AC 
DISCONNECT & PRODUCTION METER

NOTE: EXTERIOR CONDUIT BETWEEN ARRAYS AND 
INVERTERS. EXTERIOR CODUIT FROM ROOF TO 
EXTERIOR WALL AND TO ELECTRICAL BOXES

NOTE: INVERTERS 1 & 2 AND PV AC 
COMBINER MOUNTED ON ROOF TOP WITH 
FACTORY SUPPLIED ROOF TOP MOUNTING KIT
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Project:
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Lauren Kazun
303-245-2163
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15091 Belford Ave
Parker, CO 80134

System Descripton:

Modules: 29.04 kW DC
# of Modules: 66
Manufacturer: SEG Solar
Model: SEG-440-BTD-BG

Inverter(s): 25 kW AC
# of Inverters: 2
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CONTEXT PLAN (NO SCALE)

NOTE: BUILDING PLANS PROVIDED 
BY PROPERTY MANAGEMENT

AREA OF 
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Page:

Project:
Alder PV Install

Project Contact:
Lauren Kazun
303-245-2163

Customer Contact:
Mark Donohoe
617-407-6676

Site Address:
15091 Belford Ave
Parker, CO 80134

System Descripton:

Modules: 29.04 kW DC
# of Modules: 66
Manufacturer: SEG Solar
Model: SEG-440-BTD-BG

Inverter(s): 25 kW AC
# of Inverters: 2
Manufacturer: SMA
Model: STP X 13-US (208)

ARRAY LAYOUT (SCALE: 1/8" = 1'-0")

ARRAY LAYOUT NOTES:

1. The modules shall be installed below the roof ridgeline elevation.
2. The modules shall be installed in accordance with manufacturer installation instructions.
3. All measurements shown on this drawing are on the roof plane.

RIDGE LINE DETAIL:

Ridge Line Elevation
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Project:
Alder PV Install

Project Contact:
Lauren Kazun
303-245-2163

Customer Contact:
Mark Donohoe
617-407-6676

Site Address:
15091 Belford Ave
Parker, CO 80134

System Descripton:

Modules: 29.04 kW DC
# of Modules: 66
Manufacturer: SEG Solar
Model: SEG-440-BTD-BG

Inverter(s): 25 kW AC
# of Inverters: 2
Manufacturer: SMA
Model: STP X 13-US (208)

RACKING LAYOUT (SCALE: 3/16" = 1'-0")

RACKING LAYOUT NOTES:
1. Attachment location and trusses on this drawing are approximate.  Final adjustments may be necessary in the field.  
2. All splices shall have integrated bonding.
3. Each module shall be connected with (4) integrated bonding clamps between the module frame and rail.
4. Footer attachments shall be spaced IAW Engineered Roof Evaluation.  
5. All racking components shall be installed IAW with manufacturer installation instructions. 
6. All measurements shown on this drawing are on the roof plane.
7. Embedment depth shall be IAW engineered roof evaluation.
8. See datasheets for details drawing of racking equipment.
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NOTE: EXTERIOR CONDUIT FROM PV 
COMBINER ACROSS FLAT ROOF DOWN 
EXTERIOR WALL ADJACENT TO DOWNSPOUT

NOTE: MODIFY DOWNSPOUT TO RUN CLOSER 
TO ADJOINING WALL TO ALLOW APPROPIATE 
CLEARANCE FOR PV EQUIPMENT
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EQUIPMENT LAYOUT (SCALE: 1/4" = 1'-0")

Subpanel

PV Production Meter
PV AC Disconnect 2

Utility PV AC Disconnect 1

CT Cabinet

MSD

Subpanel

Billing Meter

PV AC Combiner (Roof)

Inverter 1 & 2 (Roof)

AREA OF PROPOSED WORK

55 INCHES
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TO 
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TAG DESCRIPTION MANUFACTURER PART NUMBER NOTES

1 SOLAR PV MODULE SEG SOLAR SEG-440-BTD-BG 66 SEG SOLAR 440W MODULES (SEE NOTES SHEET FOR DETAILS)

2 RSD SMA 1879359-00-B
34 SMA 1879359-00-B RAPID SHUTDOWN DEVICES. 6 STRINGS, FOUR STRINGS WITH 10 MODULES AND TWO STRINGS WITH 13 MODULES IN 

SERIES.

3 J-BOX OUTDOOR JUNCTION BOX

4 STRING INVERTER 1 & 2 SMA STP X 13-US (208)

TWO SMA STP X 13-US (208) STRING INVERTERS. 208V, 13.0 kW AC, 3PH, 4W. LABELED IAW NEC LABELING STANDARDS. LOCK EXPORT LIMIT ON 

BOTH INVERTER 1 & 2 TO 12.5 kW AC.  INVERTERS MOUNTED ON ROOF ON TOP USING SMA ROOF MOUNT KIT. SEE DATASHEET FOR STRING 

INVERTER 1 & 2 DETAILS.

5 PV COMBINER SQUARE D TBD
208V, 100A MLO, 3PH, 4W, OUTDOOR LOAD CENTER. TWO 45A THREE POLE BREAKERS, ONE FOR EACH INVERTER. MOUNTED ON ROOF 

ADJACENT TO INVERTERS. VISIBLE, ACCESSIBLE, LOCKABLE AND LABELED IAW NEC LABELING STANDARDS.

6 UTILITY PV AC DISCONNECT 1 SQUARE D TBD

208V, 100A NEMA 3R, 3PH, 4W, VISIBLE-OPEN TYPE DISCONNECT. VISIBLE, READILY ACCESSIBLE, LOCKABLE AND LABELED IAW NEC LABELING 

STANDARDS. ENCLOSURE IS LOCATED WITHIN 15' OF UTILITY BILING METER. YELLOW WEATHERPROOF PLASTIC PLACARD LABELED “UTILITY PV 

AC DISCONNECT” IN BLACK ARIAL BOLD LETTERING PERMANENTLY ATTACHED VIA SCREWS OR RIVETS. 1-½” X 3" IN DIMENSIONS.

7 PV PRODUCTION METER MILBANK TBD

208V, 200A, 3PH, 4W, RINGLESS LEVER BYPASS METER HOUSING. INSTALLED IAW NEC STANDARDS.  LOCATED WITHIN 15' OF BILLING METER.  

METER HAS THE PV GENERATION WIRED TO THE LINE SIDE TERMINALS (TOP OF METER BLOCK). METER SOCKET MARKED WITH A STAMPED 

ALUMINUM TAG MARKED "PV PROD".

8 UTILITY PV AC DISCONNECT 2 SQUARE D TBD

208V, 100A NEMA 3R, 3PH, 4W, VISIBLE-OPEN TYPE DISCONNECT. VISIBLE, READILY ACCESSIBLE, LOCKABLE AND LABELED IAW NEC LABELING 

STANDARDS. ENCLOSURE IS LOCATED WITHIN 15' OF UTILITY BILING METER. YELLOW WEATHERPROOF PLASTIC PLACARD LABELED “UTILITY PV 

AC DISCONNECT” IN BLACK ARIAL BOLD LETTERING PERMANENTLY ATTACHED VIA SCREWS OR RIVETS. 1-½” X 3" IN DIMENSIONS.

9 SUBPANEL SIEMENS P2C54ML600ABS EXISTING SUBPANEL, 600A BUS MLO. 208Y/120V, 3PH, 4W. LOCATE A 90A BACKFEED BREAKER IN BOTTOM OF PANEL.

10 MSD SIEMENS P5C75VN800ABS EXISTING MSD, 800A BUS, 800A MAIN BREAKER. 208Y/120V, 3PH, 4W. 600A BREAKER FEEDS SUBPANEL

EQUIPMENT SCHEDULE

E1
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ONE LINE DIAGRAM

GENERAL NOTES:
• EQUIPMENT SHALL BE INSTALLED AND LABELED IN ACCORDANCE WITH NEC 690 AND 

ALL APPLICABLE UTILITY AND LOCAL AUTHORITY HAVING JURISDICTION 
REQUIREMENTS.

• SYSTEM IS COMPLIANT WITH RAPID SHUTDOWN REQUIREMENTS SPECIFIED IN NEC 
690.12. 

• YELLOW WEATHERPROOF PLACARD LABELED “PHOTOVOLTAIC SYSTEM CONNECTED” 
IN BLACK ARIAL BOLD LETTERING PERMENATELY ATTACHED VIA SCREWS OR RIVETS AT 
THE UTILITY BILLING METER. 1-½” X 3" IN DIMENSIONS.
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TAG

DESCRIPTION OR 

CONDUCTOR TYPE

CONDUCTOR 

GAUGE

NUMBER OF 

CONDUCTORS

EGC

GAUGE

CONDUIT 

TYPE

CONDUIT 

SIZE

1 USE-2 12 2 N/A N/A N/A

2 BARE COPPER EGC  6 1 N/A N/A N/A

3 N/A N/A N/A N/A N/A N/A

4 THWN-2 INVERTER CABLE 12 12 N/A N/A N/A

5 THWN-2 / NM-B 8 12 8 EMT 1-1/4"

6 THWN-2 10 6 10 EMT 3/4"

7 THWN-2 8 4 10 EMT 3/4"

8 THWN-2 3 4 8 EMT 1-1/4"

CONDUCTOR AND CONDUIT SCHEDULE

RevA1
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PV MODULES

AWG 75C C

Voc Temp Coeff (%V/C) 12 25 30

10 35 40

8 50 55

6 65 75

4 85 95

3 100 115

1 130 145

1/0 150 170

1 10 14.15 17.6875 103 378.81 2/0 175 195

2 10 14.15 17.6875 -38 455.77

3 10 14.15 17.6875 143 356.98

4 10 14.15 17.6875

5 13 14.15 17.6875

6 13 14.15 17.6875

Combined 66 84.9 106.125

CONDUCTOR SIZING

AWG EGC Material

Length

(ft)

# of Conductors 

(Lines, Neutral, 

Ground) 

Conduit Size 

(in)4 Voltage

90C 

Ampacity5

Temp 

Derate7

Derated 

Ampacity

75°C

Ampacity

Max 

Current8

10 6 CU 3 2 n/a 456 40 0.71 28.4 35 22.07

12 6 CU 10 13 n/a 327 30 0.71 21.3 25 17.6875

10 10 CU 40 5 3/4" 327 40 0.71 22.72 35 17.6875

10 10 CU 40 7 3/4" 327 40 0.71 22.72 35 17.6875

10 10 CU 40 9 3/4" 456 40 0.71 19.88 35 17.6875

8 8 CU 40 13 1-1/4" 456 55 0.71 19.525 50 17.6875

8 10 CU 5 5 3/4'' 208 115 0.91 104.65 50 45

3 8 CU 5 5 1-1/4" 208 115 0.91 104.65 100 90

3 8 CU 5 5 1-1/4" 208 115 0.91 104.65 100 90

3 8 CU 5 5 1-1/4" 208 115 0.91 104.65 100 90
9 THWN-2 CONDUCTORS MAY BE SUBSTITUTED WITH XHHW-2 AL CONDUCTORS SIZED IAW NEC TABLE 310.16

POINT EQUIPMENT LENGTH VOLTAGE

CONDUCTOR 

MATERIAL CONDUIT

CONDUCTO

R VOLTAGE 

CLASS (V) C VALUE

# OF 

PARALLEL 

RUNS f M

Isc 

(FAULT)

F0 UTILITY XFMR 15 63,800

F1 CT CAB & METER 50 208 AL NON-MAG 600 21,319 4 0.45 0.69 44,020

F2 MSD 25 208 AL STEEL 600 18,756 4 0.12 0.89 39,230

F3 SUBPANEL 25 208 AL STEEL 600 18,756 2 0.22 0.82 32,220

F4 PV AC DISCO 5 208 CU STEEL 600 4,760 1 0.34 0.74 29,210

F5 PV PROD METER 5 208 CU STEEL 600 4,760 1 0.28 0.78 25,140

F6 PV AC DISCO 5 208 CU STEEL 600 4,760 1 0.22 0.82 20,610

F7 PV AC COMBINER 40 208 CU STEEL 600 4,760 1 1.44 0.41 8,440

F8 INVERTER 1 & 2 5 208 CU STEEL 600 1,557 1 0.23 0.82 6,890

UTILITY TRANFORMER SIZE: 300 KVA 3.48% TRANSFORMER I FLA: 833 A

MAX AVAILABLE (SYMMETRICAL) FAULT AT THE SECONDARY: 26,590 AMPS

%Z TRANSFORMER:

3 SINGLE 25,140

32,2203 SINGLE

3 SINGLE 20,610

8 SINGLE 8,440

500 SINGLE 63,800

500 SINGLE 44,020

500 SINGLE 39,230

1

FULLY RATED SHORT CIRCUIT CALCULATIONS SUMMARY

WIRE

SIZE

THREE SINGLE 

CONDUCTORS OR 

THREE-

Isc 

AVAILABLE 

UPSTREAM

1

1

USE-2

THWN-2

THWN-2

THWN-2

THWN-2

PV AC COMBINER TO PV DISCO 3

THWN-2 4

JBOX TO INVERTER THWN-2 8

INVERTER TO PV AC COMBINER THWN-2 3

3PV PROD METER TO MDP

# of Current 

Carrying 

Conductors

2

12

12

3

USE-2

THWN-2 6

JBOX TO INVERTER

115%600

LOAD CENTER CALCULATIONS

Panel Breaker

Size (A) Total Source Over Current Protection (A) % of Bus Bar Rating

Panel Bus

Bar Rating (A)

90

Max Inverter Output 

Current @ 125% (A)

90

1

JBOX TO INVERTER

Fill Derate6

0.5

8 Max Current defined as 1.56 x ISC for DC conductors and 1.25 * ISC 

for AC conductors.  When DC optimizers used, Max Current is 

defined as 1.25 x ISC of optimizer.

7 Table 310.15(B)(1) Temperature Correction Factors.  

Temperature rating of conductor = 90°C.

0.8

0.8

0.7

1

1

-0.25%

String

#N/A

NEC 2023 REFERENCES & NOTES

4 Tables C.1 & C.3, Maximum Number of Conductors in Electrical 

Metallic Tubing & Flexible Metal Conduit 

6 Table 310.15(C)(1) Adjustment Factors for More than Three 

Current-Carrying Conductors

1 Per historical weather for site
2 310.15(B)(2), Temp Adj for Cable Exposed above Rooftops.  

Not applicable.  Conduit and conductors > 7/8" above roof. 
3 690.7, Maximum Voltage in a dc PV circuit

   Vmax = Voc * ((Tlow - Tref) * temp coefficient)

5 Table 310.16, Allowable Ampacities of Insulated Conductors.  90°C 

Conductor Temp Rating, Values for Copper:

THWN-2 & USE-214.15

440

MAX DC VOLT RATING

MIN DC VOLT RATING (V)32.7

MICROINVERTER

208Isc (A) AC VOLTAGE (V)

MAX AC CURRENT (A)

SMA

STP X 13-US (208)

800

150

SITE ADDRESS:

CITY:

MODEL

Imp (A)

Vmp (V)

MODULE MFR

MAX INPUT CURRENT Isc (A) 3 X 37.539.3

15091 Belford Ave

MFR

MODEL

Voc (V)

ZIP:

SEG Solar

SEG-440-BTD-BG

13.46

Parker

SYSTEM COMPONENTS

TEMP MAX
1

36

Backfeed

Breaker Size (A)

STRING CALCULATIONS

# of Mods Isc (A)

125% of

Isc (A)

PV DISCO TO PV PROD METER

MODULE TO RSD

RSDs TO JBOX

JBOX TO INVERTER

Type9

Pmax (W)

MAX PER BRANCH

TEMP MIN
1

3 SINGLE 39,230

ADJ MAX2

TEMPERATURE CALCULATIONS

Temp (F)

Temp 

Corrected

Max Voc 

(V)
3

600 690

E2
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CAUTION: POWER TO THIS BUILDING IS 
SUPPLIED FROM MULTIPLE SOURCES WITH 

DISCONNECTS LOCATED AS SHOWN

SOLAR POWER PROS   303-797-6527

SOLAR 
MODULES

PARKING

PV DISCO
MSD

APPROX 400' TO 
BELFORD AVENUE



AC DISCONNECT NEC 690.13(B)

NEC 690.54AC DISCONNECT

PV SYSTEM LABELS
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208V
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MANUFACTURER SPECIFICATIONS - MODULES
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DS3

CONFIDENTIALITY STATEMENT:
THIS DRAWING IS PROPERTY OF SOLAR 
POWER PROS INC.  THIS INFORMATION 
IS TO BE USED ONLY IN CONJUNCTION 

WITH WORK DESCRIBED BY SOLAR 
POWER PROS INC.  NO PART IS TO BE 

DISCLOSED TO OTHERS WITHOUT 
WRITTEN PERMISSION FROM SOLAR 

POWER PROS INC.

Project #:

15091
Page:

Project:
Alder PV Install

Project Contact:
Lauren Kazun
303-245-2163

Customer Contact:
Mark Donohoe
617-407-6676

Site Address:
15091 Belford Ave
Parker, CO 80134

System Descripton:

Modules: 29.04 kW DC
# of Modules: 66
Manufacturer: SEG Solar
Model: SEG-440-BTD-BG

Inverter(s): 25 kW AC
# of Inverters: 2
Manufacturer: SMA
Model: STP X 13-US (208)



DS4

CONFIDENTIALITY STATEMENT:
THIS DRAWING IS PROPERTY OF SOLAR 
POWER PROS INC.  THIS INFORMATION 
IS TO BE USED ONLY IN CONJUNCTION 

WITH WORK DESCRIBED BY SOLAR 
POWER PROS INC.  NO PART IS TO BE 

DISCLOSED TO OTHERS WITHOUT 
WRITTEN PERMISSION FROM SOLAR 

POWER PROS INC.

Project #:

15091
Page:

Project:
Alder PV Install

Project Contact:
Lauren Kazun
303-245-2163

Customer Contact:
Mark Donohoe
617-407-6676

Site Address:
15091 Belford Ave
Parker, CO 80134

System Descripton:

Modules: 29.04 kW DC
# of Modules: 66
Manufacturer: SEG Solar
Model: SEG-440-BTD-BG

Inverter(s): 25 kW AC
# of Inverters: 2
Manufacturer: SMA
Model: STP X 13-US (208)

RACKING DETAIL

HALO ULTRAGRIP (HUG) FOOTER

XR10 RAIL

GROUND LUG

MLPE FRAME MOUNT

BONDED SPLICE XR10

MID & END CLAMPSRD STRUCTURAL SCREW

IRONRIDGE XR10 & HUG RACKING SYSTEM

XR10 T-BOLT BONDING HARDWARE



MANUFACTURER SPECIFICATIONS – 

MODULE, MICROINVERTER & RAIL GROUNDING
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