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EAH Structural Consulting

11 Ponybrook Lane

] E Lexington, MA 02421
PHONE 1.975.406.8921

EAM CONSULTING Elaine@EAHSstructural.com

March 30, 2021

To: ReVision Energy
7 Commercial Drive
Brentwood, NH 033833

Subject: Structural Certification for Installation of Solar Panels
Martin Residence
285 Grantham Mountain Road
Plainfield, 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 the indoor riding arena consists of composiiton shingle on plywood sheathing that is supported
by pre-engineered trusses at 24" a.¢.. The trusses has nominal 2x8/2x10 top chords, nominal 2x10 bottom chords, and
nominal 2x6/2x4 web members. The horizontal span of the trusses is approximately 85'-0" between exterior load
bearing walls, with a slope of 15 degrees. The trusses are simply supported by top plates on triple 2x6 studs at 24" o.c.
as exterior lpad bearing walls. The truss members are connected by steel gusset plates. The max unsupported
horiziointal span for the 2x8 top chords is 9'-6" near the peak, and the max unsupported by horizontal span for the
2x10 top chords is 14'-6" near the eave.

The existing roof framing system of the riding arena 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 shouild be kept at 48" o.c. with a staggered pattern to ensure proper distribution of
loads for all the interior PV modules, and 24" o.c. for exterior perimeter PV modules.

| 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 tronridge for the racking system and
Ecofasten 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
e Roof Dead Load = 7 psf {2x10 top chord) -- 7 psf (2x8 top chord}
® Roof Live Load = 20 psf
® Wind Speed = 115 mph, Exposure C
® Ground Snow Load = 90 psf - Roof Snow Load = 69.3 psf

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

Sincerely,

Elaine Huang, P.E.
Project Engineer

7,

7, E8 N
Y15, SSIONPL TN
i

Martin Residence, Plainfield 1
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Wind Calulations
Per ASCE 7-10 Components and Cladding

Input Variables

Wind Speed 115> mph
Exposure Category c

Roof Shape Gable/Hip

Roof Slope 15 degrees

Mean Roof Height 20

Building Least Width 40 ft
Effective Wind Area 17.5ft

Design Wind Pressure Calculations

Wind Pressure P = qh'(G-Cp)
qh = 0.00256 " Kz * Kzt "Kd * W2 | (Eqg_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
I Importance Factor = 1 (Table 1.5-1)
gh= 2590
Standoff Uplift Calculations
Zone 1 Z0N€ 2 Zone 3 Positve
GCp= .85 -1.45 -2.30 0.40 {Fig. 6-11)
Uplift Pressure = -22.01 psf -37.55 psf -59.57 psf 10.4 psf
X Standoff Spacing = 4.00 4.00 4,00
Y Standoff Spacing = 275 275 275
Tributary Area = 11.00 11.00 11.00
Footing Uplift=  -2421b 413 1b -655 Ib
Standoff Uplift Check

WMaximum Design Upt = 413 1o
Standoff Uplift Capacity = 450 b
450 |b capacity > 413 |b demand Therefore, OK

Fastener Uplift Capacity Check
Fastener= 1- 5116 da La0
Number of Fasteners = 1

Embedment Depth = 2.5

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

w/ F.S. of 1.0=5131b
513 b capacity > 413 Ib demand Therefore, OK

Fastener Shear Capacity Check
‘Embeament Depth Reduction Factor 1
Lateral Force From Gravity Loads 197
Attachment Lateral Capacity 288 (NDS Table 12K)
288 Ib capacity > 198 b demand Therefore, OK

Martin Residence, Plainfield 3
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EAM CONaULTING

EAH Structural Consulting

1 Ponybrook Lane

Framing Check (2x8 top chord)
PASS
w = 161 pif
Dead Load 7.2 psf A
PV Load 40 pst ~ o R
Snow Load 69.3 psf 2x8 Top Chords @ 24"0.c. :
L5 o
Goveming Load Combo = DL + SL Member Span=9'- 6"
Total Load 80.5 psf
Member Properties
Member Size S (in"?T) | (in*4) Lumber Sp/('Sr Member Spacing
2x8 13.14 4763 1800Fb/1.6E @ 24%.c.
Check Bending Stress
~Fo(s)= fb x Cd  x Cf x Cr (NDS Table 4.3.1)
1800 x 115 «x 1 x 115
Allowed Bending Stress = 2380.5 psi
Maximum Moment = (wL*2)/8
=1817.34 fi#
= 21808.1 in#
Actual Bending Stress = (Maximum Moment} / S
= 1659.6 psi
Allowed > Actuat - 69.8% Stressed -- Therefore, OK
Check Deflection
Allowed Deflection (Total Load) = L7180 (E = 1600000 psi Per NDS).
= 0.633in
Deflection Criteria Based on = Simple Span
Actual Deflection (Total Load) = (5*w'L"4)  (384*E"1)
=0.388in
=1/294 < LM80  Therefore OK
Allowed Deflection (Live Load) = Li240
0.475in
Actual Deflection (Live Load) = (5*w'L™M) [ (384°E"1)
0.334in
L/342 < L/240  Therefore OK
Check Shear
Member Area = 10.9 in*2 T Fvips)=  135psi (NDS Table 4A)

Allowed Shear = Fv*A/1.5 =979 b

Allowed > Actual -- 78.2% Stressed -- Therefore, OK

Max Shear (V)=w*L./2 =

765 Ib

Martin Residence, Plainfield 5



PROJECT SUMMARY:

THE PROJECT SCOPE INCLUDES THE DESIGN, SPECIFICATION, PROCUREMENT, INSTALLATION AND
COMMISSIONING OF A COMPLETE. TURN-KEY, GRID-TIED PHOTOVOLTAIC ELECTRIC SYSTEM.

GENERAL NOTES:

MODULE TYPE (84) REC N-PEAK 330

INVERTER (2) SENLOOH-US

OPTIMIZER (8%) SOLAREDGE P370

ARRAY PITCH 35°

ARRAY AZIMUTH 180°

RACKING BLACK IRONRIDGE XRI00 ALUMINUM RAIL
ECOSFASTEN GREENFASTEN GFI WITH SS

GLRIY, 2 3% 5/16* LAG SCREWS

AUTHORITIES HAVING JURISDICTION:

BUILDING AUTHORITY

PLAINFIELD NH

ELECTRICAL AUTHORITY

PLAINFIELD NH

ZONING/PLANNING AUTHORITY

PLAINFIELD NH

ELECTRICAL UTILITY

LIBERTY

DESIGN CRITERIA:

OCCUPANCY RESIOENTIAL
DESIGN WIND LOAD 115 MPH

RISK CATEGORY I

GROUND SNOW LOAD 90 PSF

EXPOSURE CATEGORY

~

¢

ROOF HEIGHT 16' ABOVE GRADE TO EAVES
ROOF COMPOSITION ASPHALT SHINGLE

RAFTER 2°XI0" TRUSSES

RAFTER SPACING 2L 0.C.

GO TITLE SHEET

AQOI SITE PLAN

A002 MODULE LAYOUT

€00l ONE-LINE DIAGRAM

ALL WORK SHALL COMPLY WITH LOCAL AND STATE ORDINANCES AND BUILDING CODES.

ELECTRICAL INSTALLATION SHALL COMPLY WITH STATE AND LOCALLY ADOPTED ELECTRICAL CODE
ROOFTOP PENETRAT/ONS SHALL BE SEALED.

ALL EQUIPMENT SHALL BE LISTED AND TESTED BY A RECOGNIZED LABORATORY.

MODULE CONNECTORS MUST BE MATCHING BRAND AND TYPE OR BE A UL LISTED ASSEMBLY.
SYSTEM SHALL CONFORM TO RAPID SHUTDOWN REQUIREMENTS PER NEC 690

CONDUIT RUNS BETWEEN SUB-ARRAYS, COMBINERS, AND DISCONNECTS SHALL BE INSTALLED IN THE
MOST DIRECT ROUTE POSSIBLE.

ELECTRICAL EQUIPMENT SHALL BE INSTALLED TO MAINTAIN CLEARANCES REQUIRED BY NEC 110
EQUIPMENT SHALL BE LABELED PER NEC 2017 REQUIREMENTS.

No U s e T

8.
9.

REVISION
ENERGY

78 MAIN STREET
ENFIELD , NH 03748
(603)-632-1263

CLIENT:

PETER M MARTIN
285 GRANTHAM MTN. RD
PLAINFIELD NH, 0378!

SYSTEM TYPE:

27.72KW DC GRID TIED SOLAR
PHOTOVOLTAIC SYSTEM

FOR CONSTRUCTION

DESIGNED BY MCF
REVISION: 0
PRINT $1ZE X7
DATE 3/30/202
e
TITLE SHEET
B ROGDE
Goo

2 COPYRIGHT REVISION ENERGY




PROJECT SUMMARY:

THE PROJECT SCOPE INCLUDES THE DESIGN, SPECIFICATION, PROCUREMENT, INSTALLATION aND
COMMISSIONING OF & COMPLETE, TURN-KEY, GRID-TIED PHOTOVOLTAIC ELECTRIC SYSTEM

MODULE TYPE (84) REC N-PEAK 330
INVERTER (2) SEIMLOOH-US
OPTIMIZER (84) SOLAREDGE P370
ARRAY PITCH 350
ARRAY AZIMUTH 180°
RACKING BLACK IRONRIDGE XR100 ALUMINUM
RAIL
ECOSFASTEN GREENFASTEN GFI WITH
UL $S 3°X 5/16° LAG SCREWS

DESIGN CRITERIA:

OCCUPANCY RESIDENTIAL
DESIGN WIND LOAD 115 MPH
RISK CATEGORY !
GROUND SNOW LOAD |90 PSF
EXPOSURE CATEGORY |C

ROOF HEIGHT '6' ABOVE GRADE TQO EAVES
ROOF COMPOSITION ASPHALT SHINGLE

RAFTER 2'X10° TRUSSES

RAFTER SPACING 26" 0.C.

EQUIPMENT LOCATIONS:

GARAGE INTERIOR:

AUTO TRANSFER SWITCH

MAIN LOAD CENTER

PV AC COMBINER PANEL

{2) SOLAR INVERTERS

PV AC DISCONNECT
GARAGE EXTERIOR:

UTILITY NET METER

PY RAPID SHUTDOWN DISCONNECT (RSID)
BARN EXTERIOR:

(2) PV DC DISCONNECTS (RSID}

(2) Pv DC DISCONNECTS (RSID)

~|25" TRENCH FROM BARN TG GARAGE

UTILITY METER

' 4
B - 1 DISCONNECT (RSID)

REVISION
ENERGY

78 MAIN STREET
ENFIELD , NH 03748
(603)-632-1263

CLIENT:

PETER M MARTIN
285 GRANTHAM MTN. RD
PLAINFIELD NH, 03781

SYSTEM TYPE:

27.72KW DC GRID TIED SOLAR
PHOTOVOLTAIC SYSTEM

FOR CONSTRUCTION

DESIGNED BY MCF
REVISION 0
PRINT SIZE ¥ X 17°
DATE 373072021
e
SITE PLAN
T TR
AQO!

D COPYRIGHT REVISION ENERGY

THIS DIAGRAM 1S PROVIDED AS A
SERVICE AND IS w> ED_ON THE
CZmem ANDING OF THE INFORMATION
Su _~_vmu. IT IS SUBJECT TO CHANGE
BASED ON ACTUAL CONDITIONS,
APPLICABLE EDITION QF THE NATIONAL
ELECTRIC_ CODE, AND LOCAL
GOVERNMENTAL AUTHORITIES.




AND FLASHED
ATTACHMENT FQOT

ATTACHMENT BRACKETS
% END CLAMP WITH FASTENER ROOF RAFTERS

ND CLAMP Wi A N

L BRACKET RaiL MODULE
]
NOTE: MINIMUM 3" FROM EDGE OF , , _ _ — [
MEMBRANE ALUMINUM RAIL MODULE TO END OF RAIL RAIL SPAN

ATTACHMENT NOTES: — s
1. MAXIMUM RAIL LENGTH 1S 50' BEFORE EXPANSION GAP IS REQUIRED
2. MAXIMUM RAIL SPAN IS TYPICALLY &' THIS DISTANCE WILL VARY BASED ON ROOF SLOPE, SNOW LOAD, WIND

SPEED. AND EXPOSURE CATEGORY. 2470C
3. MAXIMUM RAIL CANTILEVER DISTANCE IS 0.40 X RAIL SPAN

REVISION
ENERGY

78 MAIN STREET
ENFIELD , NH 03748

4. SEAL ALL ATTACHMENT POINTS WiTH GEOCELL. SEALS SHALL BE WATERTIGHT BETWEEN THE ATTACHMENT q q (603)-632-1263
BRACKETS, ROOF MATERIAL AN STRUCTURAL MEMBERS. |\
5. ROOF ATTACHMENTS SHALL BE STAGGERED FOR EVEN DISTRIBUTION OF LOAD ON ROOF RAFTERS. METAL RAIL CLIENT:
6. CLEARANCE BETWEEN THE ROGF AND THE BOTTOM OF THE RAIL SHALL BE A MINIMUM OF 2°
1810° PETER M.MARTIN
285 GRANTHAM MTN. RD
594" PLAINFIELD NH, 03781

LOWER EDGE OF RIDGE CAP, 6° BELOW ROOF vmv:/

— SYSTEM TYPE:

," , , | 27.72KW DC GRID TIED SOLAR
PHOTOVOLTAIC SYSTEM

| } ol MLt

”. FOR CONSTRUCTION

DESIGNED BY MCF
, ,
ﬂ | ! | i ! | | { . REVISION: 0
, PRINT SIZE i X 47°
DATE: 3/30/2021
W e

t t t MODULE LAYOUT
DR

A002

O COPYRIGHT REVISION ENERGY
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SUMMARY RAIL LENGTH CUT LIST
TYPE PRODUCT DIMENSIONS QUANTITY RAIL SECTION | NUMBER OF | OTY OF PANELS | RAFTER |  MODULE RAIL  |RAILLENGTH| FuLL | CUT PIECE | |RAILLENGTH W) | OTY
MODULE- B P — o TAG RAIL SECTIONS |  IN SECTION | SPACING | ORIENTATION | ORIENTATION (IN) STICKS (IN) FULL I8
. - Il 174 2
TR s T 18 PO (16 CUT P9 2 9 24 PORTRAIT | HORIZONTAL | 362 I/4 | (1) 16 - :
e kD YO e PIO 2 10 2 PORTRAIT | HORIZONTAL | 401 7/8 | (1) 153 7/8
PIl 2 1 2L PORTRAIT | HORIZONTAL 4Ll 112 | | 932 193 172 2
INVERTER WATTS / STRING MAX MoDS PER STRING P12 2 12 2L PORTRAIT HORIZONTAL 481 1/8 I ) 233 1/8 233 1/8 2
SEIILO0H-US 6000 18 PI3 2 13 24 PORTRAIT | HORIZONTAL | 520 3/4 | @ | 136 3/8 156 3/8 4
PIL 2 N 2L PORTRAIT | HORIZONTAL | 560 3/8 2 0 | 6u 38 64 3/8 z
PI5 2 5 24" PORTRAIT | HORIZONTAL 600 2 m | o4 104 2
LS
| ] | J
|
50L°
L68"
T — _ L37 3/4°
Lo 3L
BOLT HOLE "
LOCATION ——{ 0w 371 308
(IDEAL) - r 335 38
P10
m 269 1/8*
238 3/L*
202 314*
T O 172 W2*
136 y2*
106 1/8°
REC N-PEAK CLAMPING 70 W8"
ZONE LOCAT/ONS

PETER M.MARTIN
285 GRANTHAM MTN. RD
PLANFIELD NH, 0378I



MODULE SPECIFICATIONS

REC N-PEAK 330 QTY 84

STC RATING 330 w
Ve *.6 v
IMP G SS A
voc al v
IS¢ .33 A
TEMP COEFF Ve 027 %/'C
MODULE -LEVEL DC OPTIMIZER SPECIF CATIONS
SOLAREDGE PY70 QTY 84
NOMINAL DC RATING (watTs) 370 w
MAX QUTPUT CURRENT Inc 5 A
GRID TIED SNVERTER SPECIFICATIONS
SEHLOCH LS QTY 2
NOMINAL AC RATING 1400 w
NOMINAL, Yag &0 v
MAX lac L7s A
CEC EFFICIENCY 99 0% %
STICKER CALCLLATIONS
MAXIMUM DC VOLTAGE Laoy
MAXIMUM CIRCUIT CURRENT Sa
RATED AC OUTPUT CURRENT 954
NOMINAL OPERATING AC YOLTAGE 2LV

DESIGN NOTES:

. ALL CONDUCTORS SHALL BE COPPER UNLESS

NOTED OTHERWISE.

2. SYSTEM VOLTAGE DROP SHALL NOT EXCEED

5%

3. LOWEST EXPECTED AMB/ENT TEMPERATURE IS
BASED ON ASHRAE EXTREME MIN FOR THE

SPECIFIED LOCATION.

4. AVERAGE HIGH TEMPERATURE IS BASED ON
ASHRAE 2% AVG. FOR THE SPECIFIED

LOCATION.

LINE TYPES:

- - DEMOLITION

————  EXISTING
NEW

WIRING SCHEDULE

TAG FROM / T CONDUCTORS wre Tree | uenorneny| ASBULT | VOLTAGE | coupyr | CONDUT
| 7Y SRAY £ ANCTION BOx () (TYPiaL of . oy e 0007 Co " oo

81 | JUNCTION 80X / TRENCH JB (TYPICAL OF 2) L&) #10 G{1) #10 THWN-2 600V Co | 109 0.95% | SiwcEMT | 28%
o TRENCH JB / TRENCH LAZ #10 G:(1) #i0 THWN-Z 600V C. i oo TR o
o TRENCH LU2) %10 G () #10 THWN-2 600V Cu I e% | TS e
& TRENCH / TRENCH JB L32) #O 6.0 #i0 THWN-2 600V Cu o ooon [ FRHEE 0w
Ft TRENCH JB 7 INVERTER (TYP CAL CF 2} L{6) 40 G} w0 THWN-2 600V Cu 20 0.9% 315 EMT 28%
G [ PRTER /Py ac coranER paveL (TYPcaL LiEiee N S G iaio THIN-2 600V CU 10 00% | seemt | 2
HI | PV AC COMBINER PANEL / (NTERCONNEC TION L42) #1 NI #6 G() #6 THWN-2 600V CU 20 025% | weEnT | 28%

_ MONITORING HOME ROUTER
SYMBOLS:
DC COMBINER AND DC ~ FUSED DISCONNECT [ —~]
HIOD [REVIHOOLLE OCC | pisconnecT " swiTcn 60A
MODULE LEVEL POWER BC <] NON-FUSED DISCONNECT
(MLPE] £ EcTRoNIC / OPTIMIZER PV DC TO AC INVERTER ] SWITCH

Py DC DISCONNECT
AT BARN

,_.._U>
i

J lo—e

[woo] [0} oo

ML - MU ML

woo] [wo0] [on

MLPE} - - (MLP! ML

ﬂ MOD MOD

B - FEHE

o] [roo] foo

% J
- FLFEHH

woo| |moo] | oo "

[MLPE] - - ML M

E w00 | [+op

[MLPE] - - [M Mi

i

PV OC DISCONNECT
AT 8ARN

1°¢C | Ac? 0R]
WS |
%04
o J
o] occ [

BREAKER

EXISTING L00A AUTO
TRANSFER SWITCH

EXISTING 2004 MAIN PANEL,
1207240V

SENLOOH-US

~—~| ENCLOSED CIRCUIT

@ POWER METER

EXISTING GENERATOR

DC

AC

Gl

120/240¥ 1254 MLO PV AC COMBINER PANEL NEMA ¢
ENCLOSURE
Py aC DISCONNECTS

) N P
% “Ew

@| %“_._1

/lmx_m:zo UTILITY METER

SUPPLY SIDE CONNECTION
VIA ILSCO TAPS

260V 22K AIC ENCLOSED BREAKER

NEMA | ENCLOSURE
Py SYSTEM DISCONNECT

260Y NEMA IR ENCLOSURE
EXTERIOR KNIFEBLADE PY AC DISCONNECT (RSO}
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SAFETY SHEET NOTES:

1. DRAW IN APPROXIMATE ANCHOR LOCATIONS AND SWING RADIUS

2. DRAW IN APPROXIMATE RESTRICTED ACCESS ZONE (RULE OF THUMB [0’ FOR EVERY STORY OF BUILOING)
5. DRAW IN MACHINERY OR PERSONNEL ACCESS PATHS

ANCHOR POINT ATTACHMENT NOTES:

ANCHOR POINTS REQUIRING FASTENERS MUST BE INSTALLED INTO BUILDING STRUCTURE (RAFYERS OR PURLINS}
ANCHOR POINTS TO BE INSTALLED A& MiNIMUM OF 72" FROM ROOF RAKE

MAXIMUM SPACING BETWEEN ANCHOR POINTS IS 96°

LEAVE BEHIND ANCHOR TO BE INSTALLED UNDER TOP LEFT AND TOP RIGHT PANELS TO FACILITATE SAFE ROOF ExXiT
3 MIMIMUM ANCHORS PER ROOF

ANCHOR POINT b (ONE PERSON PER ANCHOR POINT AT A TIME)

WORK IS 7O BE DONE WITHIN WHILE WITHIN 30 DEGREES OF ANCHOR.
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STRING AND
STICKER MAP

PLEASE CONNECT MODULES
AS STRUNG. PLEASE SHOW
ROOF PENETRATIONS.
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