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EAH Structural Consulting

EAH CONGULTING

February 4, 2021

To: ReVision Energy
7 Commercial Drive
Brentwood, NH 03833

Subject: Structural Certification for Installation of Solar Panels
Ramos-Glew Residence
65 Jenney Road
Meriden, NH. 03781

To Whom It May Concern,

A design check for the subject residence was done on the existing roofing and framing systems for the installation of
solar panels over the roof. From a field inspection of the property, the existing roof support structures were observed
by the client's auditors as follows:

The roof structure of (MP1) consists of metal standing seam decking on plywood sheathing over 2x6 sleepers at 24"
o.c.. The 2x6 sleepers are suppored by nominal 2x12 SPF #2 rafters at 24" o.c., and built up 6x8 ceiling joists. The
rafters have a horizontal span of 12'-0", and a slope of 37 degrees. The rafters are butt joined by steel gusset plates at
the peak, and are supported by load bearing walls at the eave. There are 2x6 SPF #2 collar ties at 24" o.c. for
strucdtural stability, and 4x12 DF #2 tie beams at 48" o.c..

The existing roof framing system of (MP1} is judged to be adequate to withstand the loading imposed by the
installation of the solar panels. No reinforcement is necessary.

The spacing of the solar standoffs should be kept at 48" o.c. with a staggered pattern to ensure proper distribution of
loads.

| further certify that all applicable loads required by the codes and design criteria listed below were applied to the
Ironridge solar rail system and analyzed. Furthermore, the installation crews have been thoroughly trained to install
the solar panels based on the specific roof installation instructions developed by Ironridge for the racking system and S-
5! for the roof connections. Finally, | accept the certifications indicated by the solar panel manufacturer for the ability
of the panels to withstand high wind and snow loads.

Design Criteria:
e Applicable Codes = 2015 IBC/IRC, ASCE 7-10, and 2015 NDS
¢ Roof Dead Load = 8.85 psf (MP1)
e Roof Live Load = 20 psf
e Wind Speed = 115 mph, Exposure C
e Ground Snow Load =90 psf - Roof Snow Load = 62.4 psf

Please contact me with any further questions or concerns regarding this project.

i/
7
Sincerely, Z
: %%
m=
12
Elaine Huang, P.E. =
. . ~
Project Engineer N

%, s, o
77 SSIONAL TN
i

Ramos-Glew Residence, Meriden 1
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EAH CONZIULTING

Gravity Loading

Roof Snow Load Calculations

P, = Ground Snow Load =
pi=0.7C,Cilp,

C, = Exposure Factor =

C, = Thermal Factor =

| = Importance Factor =
p; = Flat Roof Snow Load =

Ps = Cspy
Cs = Slope Factor =

90 psf

1.1
69.3p

09

(ASCE7 - Eq7-1)
(ASCET - Table 7-2)
(ASCET7 - Table 7-3)

sf
(ASCE7 - Eq7-2)

p, = Sloped Roof Snow Load =

PV Dead Load = 4 psf (Per ReVision Energy)

62.4p

sf

Roof Dead Load (MP1}
Metal Roofing 2.50
Roof Plywood 2.00
2x12 Rafters @ 24%.c. 235
Vaulted Ceifing 0.00 (Ceiling Not Vaulted)
Miscellaneous 200
Total Roof DL (MP1) 8.9 psf
DL Adjusted to 37 Degree Slope 11.1 psf

Ramos-Glew Residence, Meriden 2



EAH Structural Consulting

EAM CONSULTING

Wind Calulations
Per ASCE 7-10 Components and Cladding
Input Variables
Wind Speed 115 mph
Exposure Category C
Roof Shape Gable/Hip
Roof Slope 37 degrees
Mean Roof Height 201
Building Least Width 40 ft
Effective Wind Area 17.5 1

Design Wind Pressure Calculations

T WindPressure P = qh(G'Cp)

gh=0.00256 * Kz * Kzt * Kd * v*2* | {Eq_30.3-1)
Kz {(Exposure Coefficient) = 0.9 Table 30.3-1)
Kzt (topographic factor) = 1 {Fig. 26.8-1)
Kd (Wind Directionality Factor) = 0.85 Table 26.6-1)
V (Design Wind Speed) = 115 mph
| Importance Factor = 1 (Table 1.5-1)
gh= 25.90
Standoff Uplift Calculations
Zone 1 Zone ¢ Zone 3 Posiive
GCp= -0.90 -1.10 -1.10 0.85 {Fig. 6-11)
Uplift Pressure = -23.31 psf -2849psf  -28.49 psf 22.0 psf
X Standoff Spacing = 400 4.00 4.00
Y Standoff Spacing = 275 275 275
Tributary Area = 11.00 11.00 11.00
Footing Uplift=  -256 Ib 3131b -3130b
Standoff Uplift Check

Naximum Design Upi = -313 1b
Standoff Uplift Capacity = 400 Ib
400 Ib capacity > 313 b demand Therefore, OK

Fastener Uplift Capacity Check
Fasiener= 1-510 0ia Lag
Number of Fasteners = 1

Embedment Depth = 2.5

Pullout Capacity Per Inch = 205 Ib NDS Eq 12.2-1)
Fastener Capacity = 513 Ib \DS Eq 11.3-1)

w F.S.of 1.0=5131b
513 Ib capacity > 313 Ib demand Therefore, OK

Fastener Shear Capacity Check

Embedment Depth Reduction T actor 1
Lateral Force From Gravity Loads 2589
Attachment Lateral Capacity 288 (NDS Table 12K)

288 Ib capacity > 260 Ib demand Therefore, OK

Ramos-Glew Residence, Meriden 3



EAH Structural Consulting

EAH CONSULTING

Framing Check (MP1)
PASS
w= 155 plf
Dead Load 11.1 pst
PV Load 4.0 psf :
Snow Load 62.4 psf 212 Rafters @ 24%.c.
AN O
, < —>>
Governing Load Combo = DL + SL Member Span=12"- 0"
Total Load 77.5 psf
Member Properties
Member Size S{in*3) I (in™4) Lumber Sp/Gr Member Spacing
12 31.64 177.98 SPF#2 @ 28%.c.
Check Bending Stress
Fbjps)= f x Cd x Cf x Cr {NDS Table 4.3.1)
875 x 115 x 1 x 115
Allowed Bending Stress = 1157.1 psi
Maximum Moment = (wl*2)/8
= 2789.33 ft#
=33472  in#
Actual Bending Stress = (Maximum Moment}/ S
=1057.9 psi
Allowed > Actual -- 91.5% Stressed - Therefore, OK
Check Deflection
Allowed Deflection {Total Load) = U180 (E = 1400000 psi Per NDS)
=08in
Deflection Criteria Basedon = Simple Span
Actual Deflection (Total Load) = (5*w'LM) / (384°E"])
=0.2911n
=1/495 < LM80 Therefore OK
Allowed Deflection (Live Load) = L/240
06in
Actual Deflection (Live Load} = (5*w'LM)} / (384°E"))
0.234in
L6168 < L2240  Therefore OK
Check Shear
Member Area = 16.9in*2 Fv (psi} = 135 psi {NDS Table 4A)
Allowed Shear = Fv*A /1.5 =15191b Max Shear (V)=w*L/f2 = 9301b

Allowed > Actual -- 61.3% Stressed - Therefore, OK

Ramos-Glew Residence, Meriden 4



SOLAR'S MOST TRUSTED @\ R E C
(SN

_EL
N-PEAK
SERIES

PREMIUM MONO N-TYPE
SOLAR PANELS WITH
WORLD-CLASS PERFORMANCE

)

MONON-TYPE: THE NO LIGHT INDUCED
MOST EFFICIENT C-51 DEGRADATION
TECHNOLOGY

SUPER-STRONG FLEXIBLE
FRAMEUPTQ 7000 PA INSTALLATION
SNOW LOAD OPTIONS

IMPRGVED GUARANTEED HIGH
PERFORMARNCE IN POWER OVER LIFETIME
SHADED CONDITIONS

POWER

YEAR PROCUCT
WARRANTY

ANNUAL DEGRADATICN OVER
25-YEAR POWER WARRANTY




1675+2.5 [65.94 +0.1)

GENERALDATA

Cell type: 120 half-cut mano ¢-Si n-type cells
6 strings of 20 cells in series

Glass: 3.2mmsolar glass with
anti-refiection surface treatment

Backsheet: Highly resistant polymeric
construction

Frame: Anodized aluminum {black}
Junction box: 3-part, 3bypass diodes, IPG7 rated
inaccordance withJEC 62790

Cable. 4mm?solarcable, 10m+1.2m
in accoedancewithEN 50618

Caonnactors: Staubli MC4 PY-KBT4/KST4 (4 mm?)
inaccordancewith[EC62852

IPEB only whenconnected

Origin: Made in Singapore

MECHANICAL DATA

¥
28(1.1] $10(35.8] 382.5 [15.05]
— =~ -
i 8 a =
| D =3 LT A
=
i — -
< 2 3
B : = &
¥ ~
% e i
w =1
3 2 nzo2
& [0.43£08]
L R
~
>
~| 4 o 1200[47) i
r 1 = 5 .
[ I
- e 45[15] 22.5[09] 600 1 [23.6 £0.04]

Measurements in mm [in]

T
————— ] 30[1.18}
i

Dimensions
Area
Weight-

1675x997 x 30 mm
167 m?
18kg

ELECTRICAL DATA (@ STC Product code’; RECxxxNP

Nominat Power -P__{Wp} 310 315 320 325 330
Watt Class Sorting -{W) -0/+5 -0/+5 -D/+5 -0/+5 -0f+5
Nominat Power Voltage -V, .{V) 336 339 342 344 346
Norminal Power Current -1, {A) 9.24 9.3 937 946 955
Gpen Circuit Voltage- V. (V) 40.2 405 408 410 413
Short Circurt Current-1., (A) 0.0 10.09 1018 0.27 10.36
Panel Efficiency (%) 186 189 19.2 195 198

MAXIMUMRATINGS

Walues at s1andard test conditions (STC. air mass AM 15, irradiance 1000 W/m?, temperature 25°C), based on aproduction spreadwith a
tolerance of V,, & +3% withinone watt class. *Where o indicates the nominal power class (P,,,,) at STC above.

ELECTRICAL DATA (@ NMOT Product tode”: RECxxx NP

Nominal Power-P, ... (Wp) 234 238 241 245 249
Nominal Pawer Voltage-V, .. (V) 31 314 317 319 321
Nominal Power Current -1, (A) 7.51 756 762 7.69 7.76
Open Circuit Voltage-V (v} 373 375 378 380 383
Short Circuit Current -1, (A} :10]] 8.07 814 8.22 8.29

Nominal madule operating temperature (NMOT. air mass AM 1.5, irradiance 800 W/m?, temperature 20°C, windspeed 1 m/s)

*Where xxx indicates the nominat power class(P,,,) at STC above.

CERTIFICATIONS WARRANTY

Q

& @ C€

IEC 61215, 1EC 61730 & UL 1703; MCS BOS.
EC 62804, IEC 61701 1EC 62716, 1EC 62782
150 9001 2015, 150 14001: 2004, OHSAS 18001: 2007

take Eway take-e-way WEEE-compliant recycling scheme

20 year product warranty

25 year linear power out put warranty. maximum
degression inperformance of 0.5%p.a. giving
86% at end of year 25.

Seewarranty conditions for further details.

Operational temperature: 40 _.+85°C
Maximum system voltage: 1000V
Desiga load(+}): snow 4666Pa{475 kg/m?)
Maximum testload {+): 7000Pa{713kg/m3)"
Design load(-}: wind 1600 Pa(163kg/m2)
Maximum test load {-) 2400 Pa(245kg/m?)”
Max sesies fuserating: 25A
Max reverse current; 254

* Cabeulated using a safety Factor of 1.5
*See installation manval for mountinginstructions

NominalModule Operating Temperature:  44°C(:2°C)
Temperature coefficient of P,,,: -0.35%/°C
Temperature caefficient af V. 0.27%/°C
Temperature coefficient of I: 0.04%/°C

*The temper ature coefficients stated are linear values

LOW LIGHT BEHAVIOUR

Ref NE-05-H1-Rev- B 0119

Typical low irradiance performance of module at STC:

Rel. Efficiency [%)
1\‘

T I Y I T

Irradlance (W/m?)

Foundedin Morwayin 1996, REC is a leading vertically integrated solar energy company. Throughintegrated manufacturing from silicon towafiers, cells,
high-quality panels and extending to solar solutions, REC provides the world with a reliable source of clean energy. REC's renowned product quality is
supportedbythe lowest warranty clatmsrateintheindustry. RECisaBluestar Elkem companywithheadgquar tersinNorway and operational headquarters
in Singapore. REC employs more than 2,000 people worldwide, producing 1.5 GW of solar panels annuatly

REC

wwWw.recgroup.com

Specificaticns subject to change without natice



Single Phase Inverter
with HD-Wave Technology

for North America

SE3000H-US / SE3800H-US / SES000H-US / SE6000H-US /
SE7600H-US / SE10000H-US / SE11400H-US

7 12-25 \

Sd3143ANI

l. YEAR
e | WARRANTY /
-] -]
[ [
-] -]
la Ak solar 8T :
. soleriTF _HD . . ~HD ~
= H - -_ -
-] -]
° B °
o o o o
v w b gt

Optimized installation with HD-Wave technology

I Specifically designed to wark with § UL1741 SA certified, for CPUC Rule 21 grid compliance
power optimizers
I Record-breaking efficiency I Extremely small

T Quick and easy inverter commissioning directly

from a smartphone using the SolarEdge SetApp ANl His Ll sl

I Fixed voltage inverter for longer strings 7 Outdoor and indoor installation

I Integrated arc fault protection and rapid
shutdown for NEC 2014 and 2017, per article I Optional: Revenue grade data, ANSI C12.20
690.11 and 690.12 Class 0.5 (0.5% accuracy)

solaredge.com SDla r‘i-g. I. |=-



/ Single Phase Inverter
with HD-Wave Technology for North America

SE3000H-US / SE3800H-US / SES000H-US / SE6000H-US/
SE7600H-US / SE10000H-US / SE11400H-US

SELDODEL

LEhho s,

APPLICABLE TO INVERTERS WITH

PART NUMBER SEXOCKH- XX XXX BNX4

OUTPUT
3800 @ 240 6000 @ 240V | ' 11400 @ 240V
Rated AC Power Qutput 3000 3300 @ 208V 5000 5000 @ 208V 7600 10000 10000 @ 208V VA
3800 @ 240V G000 @ 240V 11400 @ 240V
Maarmim AC Power Cutput 3000 3300 @ 208V 5000 5000 @ 208V 7600 10000 10000 @ 208V | VA
T
AL Owtput Voliage Min.-Nom.-Max. v v ’ " v |
(211 - 240 - 264) 2 i | e
AC Output Voltage Min.-Nam_-Max, [
(183 - 208 - 229} ) Y ’ ” | Ve
AC Frequency [Nominal) 59.3 - 60 - 60.5" [ he
Maximum Continuous Output , B [
Current @240 125 16 F 25 o 32 42 i?_s | A
Maxsmum Continuous Output -
Current @208V 16 . 24 485 | A
Power Factor | 1. adjusiable -0.85 to 085 [
GFDI Threstold | ] —
e —————— ; e R B e e e e ey e e R e — ————
Utility Monitoeng, Islanding i
Protection, Country Configurable i es
Thresholds !
INPUT -
Maxsmum DC Power @240V 4650 5900 7750 9300 11800 15500 il 17650 W
- g it o - = = == . e ——
taximum DC Power @208V - 5100 - 7750 & ‘i! o | 15500 i
Transfor mer-less, Ungrounded . Yes I
i e he TN [
Maxemum Input Voltage: | 480
i Pt | TP T T
Nominal DC Input Voltage 380
Maxirmum Input Current @240V 85 105 135 | 16.5
Maxumum Input Current @208V - 9 | 135
Max. Input Short Circunt Current 45 |
Reverse-Polarity Protection s i
Grourd -Fault Isofation Detection 600ku Sensitnaty |
Maxrrnum Inver ter £ficiency ] T 99.2
——eee e e e + —
e 99 @ 2407
CEC ie.g:ted Eficency . o 99 98.5 @ 208V
Mighttime Povrer Consumption i <25

For other regional settings please contact Solarfdge support
A legher current soure may be used; the inverter will lirt its input current to the values stated



/ Single Phase Inverter
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SE3000H-US / SE3800H-US / SES000H-US / SE6000H-US/
SE7600H-US / SE10000H-US / SE11400H-US

ADDITIONAL FEATURES

Supported Communication Interfaces RS485, Ethernel. ZigBee (optional), Cellular {optional)

Revenue Grade Data, ANSI €12 20 Optional"

lver ter Commissioniog with the SetApp mobile application using built-in Wi-Fi station for local connection

gg?;dsgg:gjown PIUECETE . Automatic Rapid Shutdown upon AC Grid Discannect

STANDARD COMPLIANCE

_Safety | UL1741, UL1741 SA, LR 16998, CSA C22.2, Canadian AFCI according to TLL M-07

Grd Connection Standards | {EEE1547, Rule 21,Ele ¥ (HD )

Ernissions FCC Part 15 Class B

INSTALLATION SPECIFICATIONS

g;gl;lput Conduit Size / AWG 3/47 mirimum / 14-6 AWG 3/4" minimue /14-4 ANG
2&,&“;‘;;;3’“““ Size /¥ of sngs/ | 3/4° trunimum / 1-2 tings / 14-6 AWG 3/4° minimum /7 1-3 strings / 14-6 AWG
511"&&'3?"5 vith Safety Switch _ 17.7x 14668 /450 x 370X 174 213% 146 x7.3 /540 x 370 185 o
Weight with Satety Switch 22/10 t 2517114 262/019 | 388/176 b fkg
Noise <25 | <50 dBA
' Cooling Naturat Convection

bperating Temperature Range _:0‘;0‘_:;;6—/_-40 1o «60¢ FiC .
Pranection Rating NEMA 4X (Inverter with Safety Swatch) o ] :

Fewnue grade inverter PN SExnoH-USO00BNC4
full poser up o al leag %0'C 7 122°F; lor power de rating information refer 1o: hitps./fvwa solaredge romy/sites/defauti/fles/se tlemperature-derating riote -na.pd!

& SolarEdge Technologies, Inc. All rights reserved. SOLAREDGE, the SolarEdge logo, CPTIMIZED BY SOLAREDGE are trademarks or regi: trademarks of SolarEdge Technologies, Inc. All R Hs
ather trademarks menlioned herein are irademarks of their respective owners. Date: 1/2019V01/ENG NAM. Subjecr Lo change \mlhoul aotice o






