
COMMUNITY DEVELOPMENT 
333 Broadalbin Street SW, PO Box 490, Albany, Oregon 97321-0144 | BUILDING & PLANNING 541-917-7550

albanyoregon.gov/cd 

March 22, 2024 

Dustin Davidson 
44 E 800 N 
Orem, UT 84057 

Re: City of Albany Historic Review Application (File No. HI-03-24) 
Property Address: 414 12th Avenue SW 
Linn County Assessor’s Map No. 11S-03W-07CB; Tax Lot 00600 

Dear Dustin Davidson: 

The Community Development Director APPROVED the application for Historic Review of Exterior 
Alterations (HI-03-24) to install solar panels on the south facing roof of the historic home located at 414 12th 
Avenue SW. The City based its decision on the project’s conformance with the review criteria listed in the 
Albany Development Code (ADC). The following findings are in support of the decision to approve this 
application. For more information or questions, please contact Alyssa Schrems, project planner. 

REVIEW CRITERIA (ADC 7.120)
The Director will approve residential alteration requests if one of the following criteria is met: 

a. There is no change in historic character, appearance, or material composition from the existing 
structure. 

b. The proposed alteration materially duplicates the affected exterior building features as determined 
from an early photograph, original building plans, or other evidence of orig inal building features. 

c. The proposed alteration is not visible from the street. 

FINDINGS OF FACT 
1. The residential structure located at 414 12th Avenue SW is identified as contributing within the Monteith

National Register Historic District. The subject property measures about 5,000 square feet and is located
on the south side of 12th Avenue SW.  The property is within the Hackleman Monteith (HM) zoning
district (Attachment A). Per the Albany Historic Resource Survey, the house was constructed circa 1859 in
the Colonial style.  Identified features include three pedimented gable dormers on the front façade, paneled
corner boards with capitals, a pedimented porch and sidelights around the front door (Attachment B).

2. On the southern roof (not visible from 12th Avenue SW, the applicant proposes to install solar panels for
power generation. No part of the solar panels or associated hardware will be visible from the street.

3. Application materials include written findings and a site plan showing the proposed location of the solar
panels (Attachment C).
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CONCLUSION 
1. Only one of the review criteria in ADC 7.120(1) must be met for the proposed alterations to be approved.

2. The proposed alteration is not visible from the street.

3. This application satisfies the review criteria for a director-level decision based on compliance with
ADC 7.120(1) and is approved with the following conditions.

CONDITIONS 
Condition 1 The proposed work will not deviate from the approved plan. 

Condition 2 All work shall be completed in accordance with the applicable building code requirements. 
Building permits may be required, please reach out to Building Inspection at 541-917-7550 for 
further assistance. 

Condition 3 A final historic inspection is required to verify that the work has been done according to this 
application.  Please call the historic planner (541-791-0176) a day or two in advance to 
schedule. 

Sincerely, 

Alyssa Schrems, Planner II 
541-791-0176
alyssa.schrems@albanyoregon.gov

Attachments
A – Location Map 
B – Albany Historic Resource Survey 
C – Site Plan 

c: Johnathan Balkema, Building Official Manager (via email) 
George Larson (via mail) 
File: HI-03-24 

Signature on file
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AERIAL SITE VIEW JURISDICTION CODES AND STANDARDS

PROJECT ID

ION DEVELOPER LLC

DAVID STANLEY CONRAD

C - ELECTRICAL CONTRACTOR

C1524

ION SOLAR

44 E 800 N

OREM, UTAH  84057

888.781.7074

00BXJ9

GEORGE LARSON

414 12TH AVENUE SOUTHWEST

ALBANY, OREGON  97321

(14) SILFAB SOLAR SIL-420 HC+

(14) ENPHASE IQ8PLUS-72-2-US

5.88KW DC

4.06KW STC-AC, 5.247KW CEC-AC

KYLE LARSON

0

SITE OWNER

SITE ADDRESS

EQUIP.

SYSTEM SIZE

PROJECT DESIGNER

DATE

SHEET NAME

SHEET # REV

09-Feb-2024

INSTALLATION OF UTILITY INTERACTIVE PHOTOVOLTAIC SOLAR SYSTEM

5.88 kW DC & 4.06 kW AC PHOTOVOLTAIC SOLAR ARRAY

PV MODULES:  (14) SILFAB SOLAR SIL-420 HC+

INVERTER(S):  (14) ENPHASE IQ8PLUS-72-2-US

ROOF TYPE:  COMPOSITION SHINGLE - 1 LAYER(S)

PV MOUNTING HARDWARE:  ECOFASTEN CLICKFIT STANDARD

GOVERNING CODES

1. ALL WORK SHALL COMPLY WITH:

2021 OREGON ELECTRICAL SPECIALTY CODE (OESC)

2022 OREGON STRUCTURAL SPECIALTY CODE (OSSC)

2021 OREGON RESIDENTIAL SPECIALTY CODE (ORSC)

2018 INTERNATIONAL FIRE CODE (IFC)

2021 OREGON PLUMBING SPECIALTY CODE

AND ALL STATE AND LOCAL BUILDING, ELECTRICAL, AND PLUMBING CODES.

SITE CLASSIFICATION NOTES, OSHA REGULATION

OCCUPANCY CLASS:  SFR

CONSTRUCTION CLASS:  V-B

ZONING TYPE:  RESIDENTIAL

1. A LADDER SHALL BE IN PLACE FOR INSPECTION IN COMPLIANCE WITH OSHA REGULATIONS.

2. MODULES HAVE AN ANTI-REFLECTIVE COATING TO PREVENT GLARE
3. FOR PROJECTS SUBMITTED FOR PRESCRIPTIVE REVIEW, ROOF ATTACHMENTS SHALL BE SPACED NO
GREATER THAN 24" ON CENTER IN ANY DIRECTION WHERE LOCATED WITHIN 3' OF A ROOF EDGE, HIP, EAVE,
OR RIDGE OSSC 3111.3.5.3 ITEM 3.2
JUNCTION BOXES UNDER PV ARRAY SHALL BE INSTALLED TO BE CONSIDERED ACCESSIBLE BY OESC 690.34

ELECTRICAL CRITERIA, NOTES

TEMPERATURE SOURCE:  ASHRAE

WEATHER STATION:  CORVALLIS MUNI

EXTREME MIN. TEMPERATURE:  -8

ASHRAE 0.4% HIGH TEMP:  38

1. DRAWINGS HAVE BEEN DETAILED ACCORDING TO UL LISTING REQUIREMENTS.

2. TERMINALS AND LUGS WILL BE TIGHTENED TO MANUFACTURER TORQUE SPECIFICATIONS (WHEN
PROVIDED) IN ACCORDANCE WITH NEC 110.14(D) ON ALL ELECTRICAL.

3. PV MODULE CERTIFICATIONS WILL INCLUDE UL1703, IEC61646, IEC61730.

4. CONDUIT AND WIRE SPECIFICATIONS ARE BASED ON MINIMUM CODE REQUIREMENTS AND ARE NOT MEANT
TO LIMIT UP-SIZING AS REQUIRED BY FIELD CONDITIONS.

5. PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND PROPOSED ELECTRICAL EQUIPMENT
WILL BE PROVIDED AS PER SECTION [NEC 110.26].

6. WHERE PV CABLES ON ROOFTOP WOULD OTHERWISE BE EXPOSED TO PHYSICAL DAMAGE, 3/4" EMT SHALL
BE USED TO PROTECT CABLES

STRUCTURAL CRITERIA, NOTES

DESIGN LOAD STANDARD:  ASCE 7-16

WIND EXPOSURE CATEGORY:  B

WIND SPEED (3-SEC GUST):  96 MPH

GROUND SNOW LOAD:  36 PSF

DESIGN ROOF SNOW LOAD:  25 PSF

SEISMIC DESIGN CATEGORY:  D

SEISMIC RISK FACTOR:  II

G-1 COVER SHEET

V-2 SITE PLAN (AD. LIB)

S-3 ROOF PLAN

S-4 STRUCTURAL DETAILS

S-5 STRUCTURAL CALCULATIONS & NOTES

E-6 ELECTRICAL DETAILS (LINE DIAGRAM)

E-7 ELECTRICAL CALCULATIONS & NOTES

E-8 ELECTRICAL LOAD CALCULATIONS (AD. LIB)

E-9 ELECTRICAL LABELS & LOCATIONS

E-10 ELECTRICAL DIRECTORY PLACARD (AD. LIB)

SCOPE OF WORK SHEET LIST

COVER SHEET

G-1

12/31/24

02/13/2024
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GEORGE LARSON
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(14) SILFAB SOLAR SIL-420 HC+

(14) ENPHASE IQ8PLUS-72-2-US

5.88KW DC

4.06KW STC-AC, 5.247KW CEC-AC

KYLE LARSON

0

SITE OWNER

SITE ADDRESS

EQUIP.

SYSTEM SIZE

PROJECT DESIGNER

DATE

SHEET NAME

SHEET # REV

09-Feb-2024

414 12TH AVENUE SOUTHWESTFRONT OF HOME

SCALE:  3/32" = 1'-0"
5'-4" 10'-8"0' 21'-4"2'-8"

SITE PLAN
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SITE OWNER

SITE ADDRESS

EQUIP.

SYSTEM SIZE

PROJECT DESIGNER

DATE

SHEET NAME

SHEET # REV

09-Feb-2024

(E) MAIN SERVICE PANEL

(E) UTILITY METER /
MAIN SERVICE PANEL

(E) SUBPANEL

(N) PV LOAD CENTER

(N) PV PRODUCTION METER

FIRE SETBACK(N) AC DISCONNECT

(VISIBLE-OPEN LOCKABLE

LABELED DISCONNECT)

SUNEYE LOCATION

(N) PV MODULE

SYSTEM LEGEND

414 12TH AVENUE SOUTHWEST

SITE NOTES:

FRONT OF HOME

(N) PV COMBINER PANEL (N) JUNCTION BOX

(N) DC-DC / STRING INVERTER

(N) MICROINVERTER

(N) DC DISCONNECT

RS1

FOR PROJECTS SUBMITTED FOR PRESCRIPTIVE
REVIEW, ROOF ATTACHMENTS SHALL BE SPACED NO
GREATER THAN 24" ON CENTER IN ANY DIRECTION
WHERE LOCATED WITHIN 3' OF A ROOF EDGE, HIP,
EAVE, OR RIDGE OSSC 3111.3.5.3 ITEM 3.2
JUNCTION BOXES UNDER PV ARRAY SHALL BE
INSTALLED TO BE CONSIDERED ACCESSIBLE BY
OESC 690.34

SCALE:  3/16" = 1'-0"
2'-8" 5'-4"0' 10'-8"1'-4"

STRUCTURALLY
DISQUALIFIED

ROOF SECTION PV MODULE QTY AZIMUTH PITCH TSRF
RS1 14 171 20 96%

ROOF SECTION CRITERIA AND SPECIFICATIONS

ROOF PLAN

S-3

3'-0"

3'-0"
3'-0"

1'-0"

1'-0"3'-0"

3'-0"

3'-0"

CHIMNEY

CHIMNEY

12/31/24

02/13/2024
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P-Y1

PV ARRAY DETAIL, FRONT VIEW

Scale: 3/8" = 1'-0"

P-Y2

L-Y1

PV MODULE

L-X1L-X2

PV MOUNTING RAIL

P-X1P-X2

PV ARRAY DETAIL, SIDE VIEW

Scale: 3/8" = 1'-0"

LANDSCAPE
ORIENTATION

RACKING ATTACHMENTS TO BE STAGGERED BY SHIFTING EACH
SUBSEQUENT ROW OF ATTACHMENTS ONE RAFTER OVER

TO DISTRIBUTE LOAD ACROSS ALL FRAMING MEMBERS UNDER PV ARRAY.

L-Y2

A
S-4

PORTRAIT
ORIENTATION

LANDSCAPE
ORIENTATION

PORTRAIT
ORIENTATION

COMP SHINGLE - CLICKFIT LFOOT / FLASHING - STANDOFF DETAIL
Scale: 3" = 1'-0"

A

CLICKFIT L-FOOT

5/16" ZINC PLATED STEEL LAG
SCREW WITH 2-1/2" MIN.
EMBEDMENT IN TO (E) ROOF
RAFTER

COMP SHINGLE FLASHING

PV MODULE

(E) COMP SHINGLE
ROOF MEMBRANE

CLICKFIT RAIL

5"

2.5" MIN.
DEPTH

PROJECT ID

ION DEVELOPER LLC

DAVID STANLEY CONRAD

C - ELECTRICAL CONTRACTOR

C1524

ION SOLAR

44 E 800 N

OREM, UTAH  84057

888.781.7074

00BXJ9

GEORGE LARSON

414 12TH AVENUE SOUTHWEST

ALBANY, OREGON  97321

(14) SILFAB SOLAR SIL-420 HC+

(14) ENPHASE IQ8PLUS-72-2-US

5.88KW DC

4.06KW STC-AC, 5.247KW CEC-AC

KYLE LARSON

0

SITE OWNER

SITE ADDRESS

EQUIP.

SYSTEM SIZE

PROJECT DESIGNER

DATE

SHEET NAME

SHEET # REV

09-Feb-2024

STRUCTURAL INSTALLATION SCHEDULE AND CRITERIA
ROOF MEMBRANE SPAN AREA TAG SPAN

ROOF TYPE: COMPOSITION SHINGLE RAIL - PORTRAIT - MODULE ORIENTATION

ROOF SHEATHING TYPE: LUMBER AND PLYWOOD X- SPACING P-X1 48 IN. O.C. MAX.
X-CANTILEVER P-X2 15 IN. MAX.

Y- SPACING P-Y1 41.3 IN. MIN. - 45.3 IN. MAX.

ARRAY PARAMETERS Y-CANTILEVER P-Y2 15 IN. MIN. - 17 IN. MAX.

TOTAL ROOF AREA (SQ. FT.) 1258

TOTAL PV MODULE AREA (SQ. FT.) 298.2 RAIL - LANDSCAPE - MODULE ORIENTATION

% PV MODULE ROOF COVERAGE 23.70% X- SPACING L-X1 48 IN. O.C. MAX.
X-CANTILEVER L-X2 15 IN. MAX.

PV RACKING Y- SPACING L-Y1 21.1 IN. MIN. - 25.1 IN. MAX.

RACKING: ECOFASTEN CLICKFIT STANDARD Y-CANTILEVER L-Y2 7.9 IN. MIN. - 9.8 IN. MAX.

RACKING TYPE: RAIL

STANDOFF:
ECOFASTEN CF UNIV L-FOOT
MILL 3"

STANDOFF TYPE: L-FOOT & FLASHING

FASTENER:
5/16" X 3-1/2" ZINC PLATED
STEEL LAG SCREW

STRUCTURAL FRAMING

ROOF
SECTION STRUCTURE TYPE

RAFTER / TC
SIZE (IN)

RAFTER / TC
SPACING (IN) STRUCTURAL UPGRADE UPGRADE SIZE & LENGTH (FT)

RS1 CONVENTIONAL FRAMING 2x4 16 NONE - SINGLE PLY (1x) NONE

STRUCTURAL DETAILS

S-4

12/31/24

02/13/2024
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SITE OWNER

SITE ADDRESS

EQUIP.

SYSTEM SIZE

PROJECT DESIGNER

DATE
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SHEET # REV

09-Feb-2024

PV SYSTEM STRUCTURAL SPECIFICATIONS AND CALCULATIONS

STRUCTURAL CALCULATIONS

S-5

DESIGN LOCATION AND SITE SPECIFICATIONS DESIGNED ROOF SNOW LOAD CALCULATIONS ASCE 7-16 (C&C) CONNECTIONS - UPLIFT / DOWNWARD

JURISDICTION CITY OF ALBANY SLOPED ROOF SNOW LOAD (PSF)  = Ps = (Cs)(0.7)(Ce)(Ct)(Is)(Pg) EQN. 7.4-1 GABLE ROOF  7° < � ≤ 20° FIGURE 30.3-2B

STATE OREGON UPLIFT DOWNWARD

ADOPTED LOAD STANDARD ASCE 7-16 EXPOSURE FACTOR (Ce) = TABLE 7.3-1 ZONE 1 ZONE 2R ZONE 2E ALL ZONES

OCCUPANCY / RISK CATEGORY II THERMAL FACTOR (Ct) = TABLE 7.3-2 RAIL - PORTRAIT MODULE ORIENTATION 48 IN. O.C. 48 IN. O.C. 48 IN. O.C. 48 IN. O.C.

BASIC WIND SPEED (MPH (3-SEC GUST)) 96 IMPORTANCE FACTOR (Is) = TABLE 1.5-2 SOLAR PANEL PRESSURE EQ. FACTOR (ya) = 0.80 0.80 0.80 0.80

WIND EXPOSURE CATEGORY B SLOPE FACTOR (Cs) = FIG. 7.4-1 EXTERNAL PRESSURE COEFF. (GCp) = -2.0 -3.0 -3.6 0.7

GROUND SNOW LOAD (PSF) (Pg) 36 Ps (PSF) = 25 OK ASD PRESSURE (0.6P)(PSF) = -13.48 -20.21 -24.26 13.10

BASE ELEVATION (FT) 214 TRIBUTARY AREA (SQ. FT) = 12.6 12.6 9.4

DESIGN WIND PRESSURE CALCULATIONS ASCE 7-16 (C&C) MAX. UPLIFT (0.6D+0.6P) (LBS) = -146.5 -231.1 -211.3

PV SYSTEM STRUCTURAL SPECIFICATIONS DESIGN WIND PRESSURE (PSF) = P = qh(GCp)(ye)(ya) EQN. 26.10-1

STRUCTURE TYPE - ROOF SHAPE INHABITED - GABLE / FLAT ROOF VELOCITY PRESSURE (PSF) = qh = 0.00256(Kh)(Kzt)(Kd)(Ke)(V^2) TABLE 26.13-1 RAIL - LANDSCAPE MODULE ORIENTATION 48 IN. O.C. 48 IN. O.C. 48 IN. O.C. 48 IN. O.C.

MIN. ROOF SLOPE (DEG.) 20 TERRAIN EXPO. CONSTANT (a) = 7 TABLE 26.11-1 SOLAR PANEL PRESSURE EQ. FACTOR (ya) = 0.80 0.80 0.80 0.80

MEAN ROOF HEIGHT (FT.) 20 TERRAIN EXPO. CONSTANT (Zg)(FT) = 1200 TABLE 26.11-1 EXTERNAL PRESSURE COEFF. (GCp) = -2.0 -3.0 -3.6 0.7

PORTRAIT ATT. SPACING (IN. O.C.) 48 VP EXPOSURE COEFF.(Kh) = 0.70 EQN. C26.10-1 ASD PRESSURE (0.6P)(PSF) = -13.48 -20.21 -24.26 13.10

LANDSCAPE ATT. SPACING (IN. O.C.) 48 TOPOGRAPHIC FACTOR (Kzt) = 1.0 EQN. 26.8-1 TRIBUTARY AREA (SQ. FT) = 6.80 6.80 5.10

# OF ATTACHMENT POINTS 32 WIND DIRECTIONALITY FACTOR (Kd) = 0.85 TABLE 26.6-1 MAX. UPLIFT (0.6D+0.6P) (LBS) = -79.4 -125.2 -114.5

MAX. POINT LOAD (LBS / ATT.) 37.7 ARRAY EDGE FACTOR (yE) = 1 EQN. 29.4-7

MAX. TOTAL PV DEAD LOAD TO RAFTER (LBS) 37.7 ROOF ATTACHMENT / FASTENER CHECK NDS 12.2

Qh (PSF) = 14.04 FIG. 29.4-8 ECOFASTEN CF UNIV L-FOOT MILL 3" - 5/16" X 3-1/2" ZINC PLATED STEEL LAG SCREW

PV SYSTEM EQUIPMENT SPECIFICATIONS EQN. 26.10-1 LAG SCREW WITHDRAWAL DESIGN VALUE (LBS) = W = 1800(G^3/2)(D^3/4) 12.2.1

MODULE MANUFACTURER / TYPE SILFAB SOLAR SIL-420 HC+ ROOF ATTACHMENT FASTENER (D) (IN.) =   5/16 TABLE 2.3.2

SOLAR MODULE WEIGHT (LBS) 47 RAIL - COMPRESSION / UPLIFT FASTENER QTY PER ATTACHMENT = 1 TABLE 12.3.3A

SOLAR MODULE LENGTH (IN.) 75.3 ECOFASTEN CLICKFIT STANDARD CONTINOUS SPAN BM = (wL^2)/(8(S)) FASTENER EMBEDMENT DEPTH (IN.) = 2.5

SOLAR MODULE WIDTH (IN.) 40.8 MAXIMUM HORIZONTAL RAIL SPAN (FT.) = 4.0 LUMBER SPECIFIC GRAVITY (G) = 0.5

SOLAR MODULE AREA (SQ. FT) 21.3 MAXIMUM VERTICAL SPACING BETWEEN RAILS (FT.) = 3.8 LOAD DURATION FACTOR (Cd) = 1.6

PV RACKING ECOFASTEN CLICKFIT STANDARD COMPRESSION UPLIFT PRYING COEFFICIENT = 1.4

PV RACKING TYPE RAIL TOTAL LOAD (PSF) = 26.8 12.2 WITHDRAWAL DESIGN VALUE(W)(LBS / IN.) = 266.0

PV ROOF ATTACHMENT ECOFASTEN CF UNIV L-FOOT MILL 3" TOTAL LOAD ADJ. TO ROOF SLOPE (W)(LB. / FT.) = 18.6 46.2 LAG SCREW WITHDRAWL CAPACITY (LBS) = 760.0

PV ROOF ATTACHMENT FASTENER 5/16" X 3-1/2" ZINC PLATED STEEL LAG SCREW ALLOWABLE MANU. BENDING MOMENT (LB. / FT.) = 422 517 MANUFACTURER MAX. UPLIFT CAPACITY (LBS) = 895.0

RACKING DEAD LOAD (PSF) 0.8 ACTUAL MAX. BENDING STRESS (LB / FT.) = 37.2 92.4 MAX. ATT. WITHDRAWAL CAPACITY (LBS) = 760.0

SOLAR MODULE DEAD LOAD (PSF) 2.21 OK OK

TOTAL PV ARRAY DEAD LOAD (PSF) 3.01 MAX. ATT. WITHDRAWL STRESS (LBS) = 231.1 OK

GRAVITY LOAD / FRAMING CALCULATIONS

DEAD LOAD (PSF) RS1

ROOF MEMBRANE
COMPOSITION SHINGLE 4.0

SHEATHING LUMBER AND PLYWOOD 4

PITCH (DEG) 20

FRAMING

CONVENTIONAL FRAMING
- NONE - SINGLE PLY (1X)
-  RAFTER 2X4 @ 16 IN.
O.C. - DF #2 @ 7.9 FT.
MAX SPAN

1.4

TOTAL ROOF DEAD LOAD (PSF) 9.4

ADJUSTED TO SLOPED ROOF (PSF) 10.0

PV ARRAY ADJ. TO ROOF SLOPE (PSF) 3.2

ROOF LIVE LOAD < ROOF SNOW LOAD (PSF) 25.0

TOTAL LOAD (PSF) 38.1

RAFTER / TOP CHORD MEMBER PROPERITES DF #2 - 2x4 - NONE - SINGLE PLY
(1x)

SECTION MODULUS (S)(IN^3) 2.86

MOMENT OF INERTIA (I)(IN^4) 5.00

TOTAL LOAD ON MEMBER (W) (PLF) 50.9

MAX. MEMBER SPAN (L) (FT) 7.9

MODULUS OF ELASTICITY (E) (PSI) 1600000

SHEAR (Fv) (PSI) 180

AREA (A) (IN^2) 4.9

MAX BENDING STRESS CHECK (Fb)(Cd)(Cf)(Cr)

BENDING (Fb) (PSI) 900

LOAD DURATION FACTOR (Cd) 1.15

SIZE FACTOR (Cf) 1.40

REPETITIVE MEMBER FACTOR (Cr) 1.15

ALLOWABLE BENDING STRESS (PSI) 1666.4

ACTUAL BENDING STRESS (PSI) = (wL^2)/(8(S)) 1665.4

100% OK

MAX DEFLECTION CHECK - TOTAL LOAD UNIFORM DISTRIBUTED

ALLOWABLE DEFLECTION L / 180

0.527 IN.

ACTUAL MAX DEFLECTION (W)(L)^4 / 185(E)(I)

0.231 IN.

44% OK

MAX DEFLECTION CHECK - LIVE LOAD L / 240

ALLOWABLE DEFLECTION 0.395 IN.

(W)(L)^4 / 185(E)(I)

ACTUAL MAX DEFLECTION 0.201 IN.

51% OK

MAX SHEAR CHECK Fv (A)

ALLOWABLE SHEAR 882 LBS.

(w)(L)/2

ACTUAL MAX SHEAR 201 LBS.

23% OK

12/31/24

02/13/2024
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(N) JUNCTION BOX
(OPTIONAL - FOR

CONDUCTOR SPLICE)

(14) SILFAB SOLAR SIL-420 HC+ PV MODULE(S)

UL 1703 LISTED

(14) ENPHASE IQ8PLUS-72-2-US MICROINVERTER(S) [240V]

UL 1741 LISTED

MODULES

(N)15A/2P

(1)
CIRCUIT

OF 7
MODULES

(N)15A/2P

(N) ENPHASE IQ COMBINER
(PV CIRCUITS ONLY)

INTEGRATED
15A/2P MAX
TO IQ ENVOY
GATEWAY

N

G

(N) JUNCTION BOX

(1)
CIRCUIT

OF 7
L2

L1

10

N

EGC

11

(N) SECONDARY POWER SOURCE
(PV OCPD) TO BE LOCATED AT
OPPOSITE END OF BUSBAR
FROM PRIMARY SOURCE (MAIN
OCPD) (NEC 705.12)

(N) SUBPANEL MAIN OCPD
LOCATED IN MAIN DISTRIBUTION
PANEL TO BE RELOCATED TO
OPPOSITE END OF BUSBAR
FROM PRIMARY SOURCE (MAIN
OCPD) (NEC 705.12)

LOAD-SIDE SOURCE CONNECTION
SUBPANEL BUSBAR PLUG-IN TYPE BREAKER
(NEC 705.12)

(N)LOADS

(N)LOADS

L2

L1

N

EGC

(N)70A/2P (N)25A/2P

(N)125A SUBPANEL

GEC

(E) GROUNDING
ELECTRODE
SYSTEM

MBJ

N

G

N

G

LL

L L

N

OVERHEAD
SERVICE DROP

L2 N L1

(E) UTILITY METER
120/240V AC, 60HZ,

SINGLE PHASE

L1

L2

E

N

(E)100A MAIN
SERVICE PANEL
MULTIPLE MAIN
DISCONNECTS

FEWER THAN 6 HANDLES
(NEC 230.71)
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PV SYSTEM ELECTRICAL SPECIFCATIONS AND CALCULATIONS

DESIGN LOCATION AND TEMPERATURES RACEWAY / CONDUCTOR CALCULATIONS

TEMPERATURE DATA SOURCE ASHRAE MICROINV. TO JUNCTION BOX (1) JUNCTION BOX TO COMBINER BOX (3)

STATE OREGON MAX INVERTER OUTPUT CIRCUIT CURRENT = 8.5 A AC MAX INVERTER OUTPUT CIRCUIT CURRENT = 8.5 A AC
JURISDICTION CITY OF ALBANY CONDUCTOR SIZE / INSULATION / TYPE = 12 AWG 2C, TC-ER, CU. CONDUCTOR SIZE / INSULATION / TYPE = 10 AWG THHN / THWN-2, CU.

WEATHER STATION CORVALLIS MUNI CONDUCTOR AMP. RATING @ 90°C = 30 A CONDUCTOR AMP. RATING @75°C = 30 A
ASHRAE EXTREME LOW TEMP (°C) -8
ASHRAE 0.4% HIGH TEMP (°C) 38 PER NEC 690.8(B)(1)(W/OUT CORRECTION FACTORS) PER NEC 690.8(B)(1)(W/OUT CORRECTION FACTORS)

DESIGNED MAX. SYSTEM VDROP / VRISE 4.00% MAX INVERTER OUTPUT CURRENT X125%= 11.0 A AC MAX INVERTER OUTPUT CURRENT X125%= 11.0 A AC

PV MODULE SPECIFICATIONS SILFAB SOLAR SIL-420 HC+ PER NEC 690.8(B)(2)(WITH CORRECTION FACTORS) PER NEC 690.8(B)(2)(WITH CORRECTION FACTORS)
RATED POWER (PMAX) (W) 420 AMB. TEMP. AMP. CORRECTION = 0.91 AMB. TEMP. AMP. CORRECTION = 0.88
MAXIMUM POWER VOLTAGE (VMP) 39.19 # OF CONDUCTORS IN RACEWAY CORRECTION = 1.0 # OF CONDUCTORS IN RACEWAY CORRECTION = 0.8
MAXIMUM POWER CURRENT (IMP) 10.72 ADJUSTED CONDUCTOR AMPACITY (A) = 27.3 A AC ADJUSTED CONDUCTOR AMPACITY (A) = 21.12 A AC
OPEN CIRCUIT VOLTAGE (VOC) 45.67
SHORT CIRCUIT CURRENT (ISC) 11.46 LARGER AMPACITY OF 690.8(B)(1) or (B)(2) =    11.0 < 27.3 LARGER AMPACITY OF 690.8(B)(1) or (B)(2) =    11.0 < 21.1
PMP/VMP TEMP. COEFFICIENT -0.36 (B)(1) - W/OUT CORRECTION FACTORS (B)(1) - W/OUT CORRECTION FACTORS

VOC TEMP. COEFFICIENT -0.28 LARGER AMPACITY COMPLIANCE = 30.0 > 11.0 OK LARGER AMPACITY COMPLIANCE = 30.0 > 11.0 OK
SERIES FUSE RATING 20
ADJ. MODULE VOC @ ASHRAE LOW TEMP 49.9 RACEWAY SIZE / TYPE = 3/4 IN. EMT OR NO RACEWAY RACEWAY SIZE / TYPE = 3/4 IN. EMT
ADJ. MODULE VMP @ ASHRAE 2% AVG. HIGH TEMP 32.8 CONDUCTOR(S) / CABLE(S) CROSS-SECTION AREA (IN.^2) = 0.142 IN.2 CONDUCTOR(S) / CABLE(S) CROSS-SECTION AREA (IN.^2) = 0.106 IN.^2

CROSS-SECTIONAL AREA OF RACEWAY(IN.^2) = 0.533 IN.2 CROSS-SECTIONAL AREA OF RACEWAY(IN.^2) = 0.533 IN.^2
INVERTER SPECIFICATIONS ENPHASE IQ8PLUS-72-2-US % ALLOWABLE RACEWAY FILL (NEC CH. 9, TBL 1) = 53% > 27% OK % ALLOWABLE RACEWAY FILL (NEC CH. 9, TBL 1) = 40% > 20% OK
TYPE MICROINVERTER
MAX. OR RECOMMENDED MODULE POWER (W) 440 JUNCTION BOX TO JUNCTION BOX (2) COMBINER BOX TO MAIN PV OCPD (10)
MAXIMUM INPUT DC OPEN-CIRCUIT VOLTAGE (VOC) 60 MAX INVERTER OUTPUT CIRCUIT CURRENT = 8.5 A AC COMBINED INVERTER CONTINUOUS OUTPUT CURRENT = 16.9 A AC
MINIMUM START VOLTAGE (V) 30 CONDUCTOR SIZE / INSULATION / TYPE = 10 AWG 2C, NM-B W/G, CU. CONDUCTOR SIZE / INSULATION / TYPE = 10 AWG THHN / THWN-2, CU.
MAXIMUM START VOLTAGE(V) 58 CONDUCTOR AMP. RATING @60°C = 30 A CONDUCTOR AMP. RATING @75°C = 35 A
MAXIMUM INPUT CURRENT (ISC) (A) 15
MAX CONTINUOUS OUTPUT POWER (VA) 290 PER NEC 690.8(B)(1)(W/OUT CORRECTION FACTORS) PER NEC 690.8(B)(1)(W/OUT CORRECTION FACTORS)
MAX. CONTINUOUS OUTPUT CURRENT (A) 1.21 MAX INVERTER OUTPUT CURRENT X125%= 11.0 A AC MAX COMBINED INVERTER CONTINUOUS OUTPUT CURRENT X125% = 21.0 A AC
NOMINAL (L-L) OUTPUT VOLTAGE 240
CEC WEIGHTED EFFICIENCY (%) 97.0% PER NEC 690.8(B)(2)(WITH CORRECTION FACTORS) PER NEC 690.8(B)(2)(WITH CORRECTION FACTORS)

AMB. TEMP. AMP. CORRECTION = 0.82 AMB. TEMP. AMP. CORRECTION = 0.88
SYSTEM ELECTRICAL SPECIFICATIONS CIR 1 CIR 2 # OF CONDUCTORS IN RACEWAY CORRECTION = 1.0 # OF CONDUCTORS IN RACEWAY CORRECTION = 1.0
NUMBER OF MODULES PER CIRCUIT 7 7 ADJUSTED CONDUCTOR AMPACITY (A) = 24.6 A AC ADJUSTED CONDUCTOR AMPACITY (A) = 30.8 A AC
DC POWER RATING PER CIRCUIT (STC)(W DC) 2940 2940

TOTAL MODULE QUANTITY 14 PV MODULES LARGER AMPACITY OF 690.8(B)(1) or (B)(2) =    11.0 < 24.6 LARGER AMPACITY OF 690.8(B)(1) or (B)(2) =    21.0 < 30.8
STC DC POWER RATING OF ARRAY 5880W DC (B)(1) - W/OUT CORRECTION FACTORS (B)(1) - W/OUT CORRECTION FACTORS
INVERTER OUTPUT CIRCUIT CURRENT(A AC) 8.47 8.47 LARGER AMPACITY COMPLIANCE = 30.0 > 11.0 OK LARGER AMPACITY COMPLIANCE = 35.0 > 21.0 OK
125% INVERTER OUTPUT CIRCUIT CURRENT(A AC) 10.59 10.59
CIRCUIT OCPD RATING (A) 15 15 RACEWAY SIZE / TYPE = NO RACEWAY RACEWAY SIZE / TYPE = 3/4 IN. EMT

COMBINED INVERTER CONTINUOUS OUTPUT CURRENT
16.94A
AC CONDUCTOR(S) / CABLE(S) CROSS-SECTION AREA (IN.^2) = 0.084 IN.^2

PV POWER PRODUCTION SYSTEM OCPD RATING (X125%) 25A CROSS-SECTIONAL AREA OF RACEWAY(IN.^2) = 0.533 IN.^2
MAX. ARRAY STC-AC POWER (W) 4060W AC (STC) % ALLOWABLE RACEWAY FILL (NEC CH. 9, TBL 1) = 40% > 16% OK
MAX. ARRAY CEC-AC POWER (W) 5247W AC (CEC)

AC VOLTAGE RISE CALCULATIONS DIST (FT) COND. VRISE(V) VEND(V) %VRISE
VRISE SEC. 1 (MICRO TO JBOX) * 28.8 12 Cu. 1.0 241.0 0.41%
VRISE SEC. 2 (JBOX TO COMBINER BOX) 55 10 Cu. 1.1 241.1 0.47%
VRISE SEC. 3 (COMBINER BOX TO POI) 15 10 Cu. 0.6 240.6 0.25%
TOTAL VRISE 2.7 242.7 1.13% OK
* 8 MICROINVERTER MAX SUB-BRANCH CIRCUIT SIZE TO COMPLY WITH VRISE CALCULATIONS.

ELECTRICAL CALCULATIONS

E-7

Attachment C.7



F

E

G

B

C

D

16.9
240

PERMANENT DIRECTORY TO BE
LOCATED AT MAIN SERVICE
EQUIPMENT LOCATION IF ALL
ELECTRICAL POWER SOURCE
DISCONNECTING MEANS  (SOLAR
ARRAY RAPID SHUTDOWN
SWITCH) ARE GROUPED AND IN
LINE OF SITE OF MAIN SERVICE
DISCONNECTING MEANS. [OESC
690.56(C) & OESC 705.10].

PERMANENT DIRECTORY TO BE
LOCATED AT SOLAR ARRAY
RAPID SHUTDOWN SWITCH
DENOTING THE LOCATION OF
THE SERVICE EQUIPMENT
LOCATION IF SOLAR ARRAY
RAPID SHUT DOWN DISCONNECT
SWITCH IS NOT GROUPED AND
WITHIN LINE OF SITE OF MAIN
SERVICE DISCONNECTING
MEANS.
[OESC 705.10]

AT EACH PV SYSTEM
DISCONNECTING MEANS.
[OESC 690.54, OESC 690.13(B)]

AT EQUIPMENT CONTAINING
OVERCURRENT DEVICES IN
CIRCUTS SUPPLYING POWER TO
A BUSBAR OR CONDUCTOR
SUPPLIED FROM MULTIPLE
SOURCES. [OESC 705.12(C)]

PLACED ADJACENT TO PV
SYSTEM PLUG-IN TYPE BREAKER
TO A BUSBAR FOR A LOAD SIDE
CONNECTION.
[OESC 705.12(B)(3)(2)]

FOR PV DISCONNECTING MEANS
WHERE ALL TERMINALS OF THE
DISCONNECTING MEANS MAY BE
ENERGIZED IN THE OPEN
POSITION.
[OESC 690.13(B), OESC 705.22]

SIGN LOCATED ON OR NO MORE
THAN 3 FT FROM THE RAPID
SHUT DOWN DISCONNECT
SWITCH(S). IF MORE THAN ONE
PV RSD IS IN AN ENCLOSURE,
EACH SHALL BE LABELED.
[OESC 690.56(C), OESC 690.12(C)]

FOR RAPID SHUTDOWN SWITCH
INITIATION DEVICE LOCATED AT
A READILY ACCESSIBLE
OUTDOOR LOCATION.
[OESC 690.12]

N

P

LOCATED ON OR NEXT TO AC
KNIFE DISCONNECT.
MUST BE ENGRAVED.
[UTILITY SPECIFIC LABEL]

LOCATED ON EXTERIOR,
NON-REMOVEABLE PORTION OF THE
EXISTING UTILITY METER SOCKET.
MUST BE ENGRAVED.
[UTILITY SPECIFIC LABEL]

U

T

LOCATED ON BATTERY DISCONNECT
(BATTERY SYSTEMS ONLY).
MUST BE ENGRAVED.
[UTILITY SPECIFIC LABEL]

V

+ -
+ -

+
+

-
-

+
+

-
-

MODULES

(N) ENPHASE IQ COMBINER
(PV CIRCUITS ONLY)

(N) JUNCTION BOX

(N) JUNCTION BOX
(OPTIONAL - FOR

CONDUCTOR SPLICE)
E F

(DEADFRONT)

(N)125A SUBPANEL

C G O F

B

(DEADFRONT)

G P F

B

(DEADFRONT)

LL

L L

N

(E) UTILITY METER
120/240V AC, 60HZ,

SINGLE PHASE

U

(E)100A MAIN
SERVICE PANEL
MULTIPLE MAIN
DISCONNECTS

FEWER THAN 6 HANDLES
(NEC 230.71)
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ELECTRICAL FIELD-APPLIED HAZARD MARKINGS

ALL CAUTION, WARNING, OR DANGER SIGNS OR LABELS SHALL:
1,  COMPLY WITH ANSI Z535.4-2011 STANDARDS.
2.  BE PERMANENTLY AFFIXED TO THE EQUIPMENT OR WIRING METHOD AND SHALL NOT BE HANDWRITTEN.
3.  SHALL BE OF SUFFICEINT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED.

4.  UNLESS OTHERS SPECIFIED MINIMUM TEXT HEIGHT TO BE 18" (3MM).

ELECTRICAL LABELS
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