BLOCK %3(' LoT '7)1 QUALIFICATION CODE ADDRESS (SITE) PERMIT NC. /) '& iw
2

% = V. FEE SUMMARY (for office use only) égw / Update Ubdate
\\ CONSTRUCTION PERMIT | '+ suiang s G e
2. Electrical > ;
('mmm Lunsnxu-nan A P P L i C ATI O N 3. Plumbing
. <UDk 4_ 4. Fire Protection
Applicant Completes: Sections 1, II, lit (optional), IV, VI, and VII /(Y /5 /O 5. Elevator Devices
l. IDENTIFICATION J " 8. Subtotal
1. Proposed Work Sile at: 6(ﬂ q @; "_ Y X BV \C)/Q 7. Less 20% for State Plan Review §
. ( 8. Subtotal $
2.Name of Owner in Fee: _{o QNG (7 (QD"'H CS §. State Permit Surcharge Fee ’ (1
Tel. () J e- maul 10. Subtotal S___ | ":;"'/f
Address l @@q ,g .}_‘ SZ ')? 11. Cerl. of Occupancy _ — 1%
L street Tmunicipality 7p codo 12. Other F.a) 0 1
3, Ownership in Fee: Public, Private | 13. TOTAL s~ AU | .
5 4. Principal Contractor: ) 1 (132,245 0815 V1. BUILDING/SITE CHARACTERISTICS (office use only)
v Address 2. SVY Yaks (O30 e-mail 1. Number of Stories ' :
0t O\-?C« San ¥ NT ORTH 2~ 2. Height of Structure ft. |
Q \‘ cense No. (%R " y R Builder R )2 a/ 3. Area — Largest Floor,. o« & sq. ft.
L if new !
ome, Builder Reg. No m (OO Exp. Dat __]LLI"lv !m« Nevﬂ'Bulldmg Area i I;;,:_.{ L sq. ft
Home Improvement Contractor Registration No. or Exemption Reason (if apphcable) % § . I.»Volume of NEW Slructure cu. ft.
Federal Emp. ID No. FAX: ( ' 6. Max, Live Load
5. Architect or Engineer ‘ Contact : 7. Max. Cccupancy Load —
Address e-mail 8. If Industrialized Building: State Approved HUD o | ———————
Tel. ( ) . FAX: ( ) 9. Total Land Area Disturbed sq. 0}
6. Responsible Person in Charge once Work has Begun 10. Flood Hazard Zone _ -
11. Base Flood Elevation fl.
Tel. ( ) . FAX: ( )
: : 12. Wetlands yes no
lia.PROPOSED WORK - VIl. DESCRIPTION OF BUILDING USE
03 Minor Work {0 New Building O Agditi O Demolition A, RESIDENTIAL (primary use)
T Repair 0 Alteration @dmp 0] Reconstruction 1. State Specific Use:
3 Asbestos Abat, -Subch. 8 (J Lead Hazard Abatement () Radon Remediation [ Annual Permit 2. Use Group, Proposed: oo
Ib. SUBCODES i FOR OFFICE USE ONLY (Optional) ° 3. Change in Use Group, Indicate Present:
{C’:herk ail that aoply) Est. Cost y Plans _ Dale Re)ecllo? . Approval Re- Resubmission Dates Re- 4. No. of dwelling units: Total Units Income-restricted-
- P Rec'd b /) R 'd / / Date Wi ate / viewer Approval Rejection | viewer ;
e — T ———— Gained, Sale [
c\somzoczz}i/f/m T s p———
() Electrica‘l 4 St _ N Lost, Sale
o 3 . ost, Renta —
S S %0///\77 ' Lost, Rental
O 'Plumbing : Teob e - ’ ’ / 1B, NON-RESIDENTIAL (pn’mary use)
. T R R R —1l 1. State Specific Use: -
[0 Fire Protection . B DU RO N N S T ' 2. Use Group, Proposed;
-~ RN Y TR al 4o AN SN B I 1| 3. Change in Use Group, Indicate Present:
Elevator Q/ g E)(é; MY |- / ) ) b . _ _ »
- TOTALCOST W p b Ay 3\ i 7 b . T ﬁ /6 n A) v . _HC. MIXED USE -List secondary use(s):
rb'“i 0 UL’ ! ! D. Construct. Classification: Present
llil. PLLAN REVIEW (optional) IV. DOES OR WILL YOUR BUILDING CONTAIN ANY OF THE FOLLOWING? Proposed
DO YOU WANT: 1.00 Elevators/Escalators/Lifts/  4.[] Refrigeration Systems : 8.(0 Smoke Control Systems in Open Wells  12.0] Fire Alarm
1. O Partial Releases Dumbwaiters/Moving Walks 6.[] Cross-Ccnnections/Backflow Preventers 9.1 Underground Storage Tanks
2, [ Prototype Processing 2.[J High Pressure Boilers 6.1 Hazardous Uses/Places of Assembly 0.{0 Swimming Pools, Spas and Hot Tubs
3.[0 Pressure Vessels 7.0 Srrirklers/Standpipes 1.{77 LPGas Tanks

U.C.C. F100-1 (rev. 8/08)

- -
———— e




CERTIFICATION IN LIEU OF OATH

A.-- OWNER SECTION (to be completed if the applicant is the owner in fee)
| hereby certify that | am the owner in fee of the property listed on Page 1.
Mark the following applicable boxes: |

A. () | further certify that a new home (private residence) will be constructed on this property for my own use and occu-
pancy. This dwelling is to be occupied by myself and is not to be used for any purpose other than single family
residential use. | attest that all construction, plumbing, or electrical work will be done, in whole orin part, by me or by
subcontractors under my supervision, in accordance with all applicable laws; and, | further acknowledge that said
new home is not covered under the New Home Warranty and Builders Registration Act (N.J.S.A. 46:3B-1 et seq.) and
that such fact shall be disclosed to any person purchasing this property within ten years of the date of issuance of a
certificate of occupancy.

| UNDERSTAND THAT IN MARKING BOX A, | ACKNOWLEDGE THAT { AM ASSUMING RESPONSIBILITY FOR
THE WORK DONE ON SAID PROPERTY, THE CONDITION OF THE PROPERTY PRIOR TO, DURING ANDAFTER
ANY WORK PERFORMED, AND FOR THE PERFORMANCE OF THE SUBCONTRACTORS | HIRE, EMPLOY, OR
OTHERWISE CONTRACT OR WITH WHOM | MAKE AGREEMENTS TO PERFORM WORK. I:AM VOLUNTARILY
AND KNOWINGLY ASSUMING THIS RESPONSIBILITY.

B. ( ) | further certify the following as required by the New Jersey Uniform Construction Code, N.J.A. C 5 23 -2.15(f)1.ix:

| personally prepared the plans submitted for: 1) the new home referred to in'A.; or, 2) an addition, alteration, renova-
tion, or repair to an existing single family residence owned and occupied by myself and located on the property listed
on Page 1; or, 3) a new structure that will be physically separate from, but that will be deemed part of, an existing
single family residence that is owned and occupied by myself and tocated on the property listed on Page 1.

C. ( ) |further certify that | will perform or supervise the following work:
C.A1. () Building - C.2. ( ) Fire Protection

I further certify that I'will perform the following work:
C.3. ( ) Electrical C4. () Plumbing

D. ( ) 1agree to advise all contractors on this projeét that they are required to be registered with the New Jersey Division of
Taxation and to comply with all New Jersey tax laws.

| further certify the following as required by the Uniform Construction Code, N.J.A.C. 5:23-2.15(a)5: All required State, county,
and local prior approvals have been given, including such certification as the construction official may require.

| understand that if any of the above statements are willfully false, | am subject to punishment.

Signature ' V Date

Il. AGENT SECTION (to be completed if the applicant is not the owner in fee)

I hereby certify the following as required by'the Uniform Construction Code, N.J.A.C. 5:23-2.15(d): the proposed work is autho-
rized by the owner in fee; and | have been authorized by the owner in fee to make this application as his agent.

| further certify the following as required by the Uniform Construction Code, N.J.A.C. 5:23-2.15(a)5: All required State, county,
and local prior approvals have been given, including such certification as the construction official may require.

| agree to advise all contractors on this project that they are required to be registered with the New Jersey Division of Taxation
and to comply with all New Jersey tax laws.

| undgrstand that if any of the above statements are willfully false, | am subject to punishment.
( C

Agent Name (A\jf\-( T Man QO(\DWUC"%O[\ LL—(..
Address__ 2 5 { ) ICQ\/o,(D()(Yo fﬂL
05’ oleasant oy OB71Y2%

Telephone “732. 245’0 875'
Slgnature/&/{lv,&.‘;l AR DO L /\_/

M. ( ) LEAD HAZARD ABATEMENT: include Homeowner or Building Owner Affidavit as per N.J.A.C. 5:17.

heck if contractor.

U.C.C. F100-2 (rev. 52007}
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Brick Township

401 Chambersbridge Rd -
Brick, NJ 08723

Certificate

Date Issued 11/03/2011
Control Number C-11-003307
Permit Number 11-2966

Permit Issue Date  10/03/2011
Certificate Number 11-2966

Construction Code Division
(Certificate of Approval)

Identification

1669 ROUTE 88 Gangi Graphics Brick
Township, NJ

Work Site Location:

Block: 835 Lot: 37 Qual:

Owner in Fee: 1669 ROUTE 88 WEST LLC
Owner Address: 1669 ROUTE 88 BRICK NJ 08724
Telephone;
Contractor WHITMAN CONSTRUCTION
Address 2511 LAKEWOOD ROAD PT. PLEASANT NJ 08742-
Telephone: 732/2950875 Fax:

License Number or Builders Registration Number:

13VH00613100

Federal Emp. Number:  22-3558985

Home Warranty Number:

Type of Warranty Plan: O state 3 Private
Use Group: R-5
Maximum Live Load: 0

Description of Work/Use: 5ol AR PANELS

Certificate Comments:

D Certificate of Occupancy

This serves notice that said building or structure has been
constructed in accordance with the New Jersey Uniform
Construction Code and is approved for occupancy.

Certificate of Approval

This serves notice that the work completed has been
constructed or installed in accordance with the New Jersey
Uniform Construction Code and is approved. If the permit was
issued for minor work, this certificate was based upon what
was visible at the time of inspection.

(O certificate of Continued Occupancy

This serves notice that based on a general inspection of the
visible parts of the building there are no imminent hazards and
the building is approved for continued occupancy.

D Temporary Certificate of Compliance
The following conditions must be met no later than
or the owner will be subject to fine or order to vacate:

This certificate has an expiration date of:
Conditions to be met:

Dol fllmen

Construction Classification:
Maximum Occupancy Load: 0

D Certificate of Clearance - Lead Abatement 5:17

This serves notice that based on written cettification, lead
abatement was performed as per NJAC5:17 to the following
extent.

[ Total removal of lead-based paint hazards in scope of work
D Partial or limited time period ( years); see file

D Certificate of Clearance - Asbestos Abatement
This serves notice that based on written certification, asbestos
abatement was performed to the following extent.

[ Total removal of asbestos hazards in scope of work
D Partial or limited time period ( years); see file

O certificate of Compliance

This serves notice that said potentially hazardous equipment
has been installed and/or maintained in accordance with the
New Jersey Uniform Construction Code and is approved for use
until

O Temporary Certificate of Occupancy

The following conditions must be met no later than:
or the owner will be subject to fine or order to vacate:
This certificate has an expiration date of:

Conditions to be met:

Fee: $0.00

Construction Official

Date Printed: 11/03/2011  V.C.C.F260 (rev. 08/03)

Check Number:

Collected By:

Page 1




"1 WHITE - INSPECTOR ' 2 CANARY - OFFICE -

3 PINK - TAX ASSESSOR

4 GOLD - APPLICANT |

REQUIRED INSPECTIONS

Construction work must be |nspected in accordance with the State Uniform Constructlon Code Regulations N JA.C.5:23-2.18. “This agency will carry
out such periodic inspections during the progress of work as are necessary to insure that the work |nstalled conforms with the requrrements of the

Unlform Constructron Code. .

The owner ‘or other responsrble person in charge of work must notlfy this agency when work is ready for any required inspections specified below.

Requests for inspections must be made at least 24 hours prior to the time the inspection is desired. Inspections will be performed within three business

days of the time for which’ they are requested. The work must not proceed in a manner which will preclude the inspection untll rt has been made and

approval granted.

. lv] Required mspectrons for all subcodes for one- and two-famrly dwellrngs are as follows:

1. The bottom of footing trenches before placement of footings, except that in cases of pile foundations, |nspec§§>'ir?s“§hall be made in .

“accordance with the requirements of the building subcode..

2. Foundations and all walls up to grade level prior to back frIIrng

3. Al structural framing, connections, wall and roof sheathing and insulation; electrical rough wiring, panel and §
‘plumbing. The framlng inspection shall take place after the rough electrical and plumbing. inspections and affetthe'installation of the heatr

(YGRS B

[4

ST BUYSaRE e

‘---." .
A, | 5 /
Date Issued /O/“‘{ /{
= CONS RU CTI N
r Permit # i i o f/,(p
U A PERMIT IT="o
~ IDENTIFICATION Block: 835 . 37 Quahf ier
Work Site Location: 1669 ROUTE 88 Gangi Graphlcs Brlck Townshlp. Contractor _WHITMAN CONSTRUCTION .
NJ Address EV D .PLEA 742-
Owner-in Fee 1669 ROUTE 88 WEST LLC i .
1669 RQUTE 88 BRICK NJ 08724 Telephone: 732/2950875 i
. i . Lic. No. or Bldrs. Reg. No. _13VH00613100 _
Telephone: " Federal Employee. No. 22-3558985
Is hereby granted permission to perform the following work: PAYMENTS (Office Use Only)
' : BN : . Building $2.445
BUILDING O pPLumBING (0 LEAD HAZARD ABATEMENT - | Electrical _$200
[ ELECTRICAL AN FIREPROTECTION = [J bEmMOLITION Plumbing __ $0.
Fire Protecti :
[ ELEVATOR DEVICES [] ASBESTOS ABATEMENT . [ OTHER e on 0
. (Subchapter 8 only) Elevator Devices %0
* DESCRIPTION OF WORK: _Other . $0.00
SOLAR PANELS DCA Training Fee _ $173
’ COFee .
. . Other $0
Note: If constuction does not commence wrthln one (1 ) year of date of |ssuance, or |f Total $2.818
construction ceases for a period of six (6) months, thrs permit is vord 1 Check No 1 O ! 7 ’7
Estimated Cost of Work $101.500 /' \ : ;
. . " | Cash $0
N Jﬂ’nw // ) éi Z)D ? { Credit $0
'f\;,{(Co’Els’t‘ru’é;’tio’ﬁiGﬁfCi'al ““7’“ v Date Collected By
U.C.C. F170 '
equiv (rev 8/03)

X5 SERY 1L

JIHISN ARG S0
ELECh 40 0 o
AT

g.gﬁlce installation; rough .., ‘-H' I:t ’Z;

e _ ventilation and /or air conditioning duct system. The insulation mspectlon shall be performed after aIl other subcode rough rnspectlons and

prior to the installation of any interior finish material.

4. Installation of all finished materrals sealmgs of extenorjomts plumbing plplng, tr|m and fixtures; electrical wiring, devrces and fxtures

mechanical systems equipment.

Additional required inspections for all subcodes of constructlon for other than one- and two-famrly dwelllngs are fire suppressron systems, heat

producing devices and Barrier Free subcode accessrbllrty, if apphcable

Required spemal rnspectlons The appllcant by accepting the permlt will be deemed to have consented to these requlrements

contractor must be on site with ladder for inspections
rough electric and burldlng must be scheduled at the same time
a final electric inspection is necessary

A final inspection is required for each applicable subcode area before a final Certificate of Occupancy orApprovaI may be issued. The final
inspections include the installation of all interior and exterior finish materials, sealing of exterior joints, mechanical systém and other required
equipment; electrical wiring, devices and fixtures; plumbing pipes, trim and fixtures; tests required by any provision of the adopted subcodes,
Barrier Free accessibility, if appllcable and venf cation of complrance with NJAC 5:23-3.5, "Posting structures”.

z A complete copy of released plans must be kept on the job site.
If vou do not un_derstand anv of this information. please ask.



Community Development and Land Use
401 Chambers Bridge Rd.

Brick NJ 08723
(732) 262-1027

Transaction # PMT-11
Receipt #

A2 Recelipt
Payment Date 10/03/2011
-06558

Issued To

Description

Date Printed
Check Number

WHITMAN CONST

10/03/2011

10177

11669 ROUTE 88

Cash
Check
Charge

Total Paid

$0.00
$50.00 -
$0.00

$50.00

A5y S 2 § o
1A i3

1R

HOAEED

IR

FHODDLOECH954AT
(] GERV.0O01
$a01, 0L
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ELECTRICAL SUBCODE
TECHNICAL SECTION

—— ]
A%
—
==
A. IDENTIFICATION—APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN CHANGING
CONTRACTORS, NOTIFY THIS Om_u_Om CALL UTILITY DIG NO: 1-800-272-1000.

Block ’3 M\ "Lot Llw'll Qualification Code
Work Site Location IIRQH%\,\\\W

. 7 \
Owner in Fee: 2 I748'¢

. A.V.wﬂv .MW -O&F7 5 e-mail
Address \NRAJ \Q»V.%w%\ \&\.\ﬁv&..

sirget

Contractor: ____ QGarden State Electrie——— ———— Tel.
A 208 E. Main Street )
ddress Wanasqian NJ 08736 e-mail

\ 9722 QeNnn
(IO 22000y

Contractor License No._ {7120}
A™ "4 BN~ 4

zip code

(732 ) 223 -8 20

municipality

Exp. Date D.W.\ 12

Home Improvement Contractor Registration No. or Exemption Reason (if applicabie):
Federal Emp. ID No. 2 22923724 Fax: (7132 VINNW“MWFW«N

B. ELECTRICAL CHARACTERISTICS

Use Group Present Proposed
[ JPolePad # __ - [ ] Temporary [ ] Other
Building Occupied as ,%Sr\a‘.hkh « Utility Co.
Est. Cost of Elec. Work § %\ \\N M\QQ
JOB SUMMARY (Office Use Only) } -
PLAN REVIEW ’ INSPECTIONS “Dates (Month/Day)
[ 1 No Pians Required Type: Failure Failure - Approval Initial -
] Partial -Underslab Utilties Approved ~ oUgn
Date: Approved by: wm:_;m?mam — —_—
——— Trench : o
[ 1 Electric Plans Approved Temp. Serv. i
Date:: >ﬁn_.o<ma U<“ Constr. Serv.
Joint Plan Review Required: TCO .
Other )

[ 1Bidg. [ }Plumb. [ ]Fire. [ _m+m< ]
Service

SUBCODE APPROVAL for PERMIT Final ’ '

Date: Barrier-Free
Approved by: ‘

:ﬁm

Temp. Cut-in-Card Date Issued
Final Cut-in-Card Date Issued
Annual Pool Inspection

SUBCODE APPROVAL for CERTIFICATE |
[ 1 CO [ ]CCO [ 1 CA
Date: _//~ u!\\

Approved by; IlU\

Date of Grounding and Bonding
Certification

U.C.C. F120 (rev. 11/09)

forn FE J|-29667

Date Received
Control #

Date Issued
Permit #

A&%Rﬁ /e, \.&Q\\.

C. CERTIFICATION IN LIEU OF OATH

| hereby certify that | am the (agent of) owner of record and am authorized to make this
application and perform the work listed on this application.

Applicant sign/Contractor ~
sign and seal here: v

Print name here: Un S AN WN‘ _ vunwwy,:mu

7\ Licensed Elec. Contractor [ ] Certif'd Landscape Irrigation Cont'r [ ] Exempt Applicant
D. TECHNICAL SITE DATA

DESCRIPTION OF WORK: 224°@ SO/A Sy.b/mser.

Qry. SIZE  ITEMS FEE: (Office Use Only)
: Lighting Fixtures D I
Receptacles o
Switches
Detectors
Light Poles o T
Motors —Fract. HP S
Emergency & Exit Lights o -
Communications Points
Alarm Devices/F.A.C. Panet
Sotortorets .
TOTAL NUMBERS $
Pool Permitiwith UW Lights
Storable Pool/Spa/MHot Tub

KW Elec. Range/Receptacle

KW Oven/Surface Unit

KW Elec. Water Heater

KW Elec. Dryer/Receptacte

KW Dishwasher

HP Garbage Disposal

KW Centra! A/C Unit

HP/KW Space Heater/Air Handler L .
KW Baseboard Heat SRR
HP Motors 1/+ HP

KW Transformer/Generator
AMP Service . T S
AMP m:cbm:m_m\hc&&) x :
AMP Motor Control Center L

KW Elec. Sign/Outline Light i

NQAQQ ,mQ\\px Crreyris

Administrative Surcharge $ .
Minimum Fee w .
State Permit Surcharge Fee § . - - .
TOTAL FEE $'_ :

EETEEREFTEET T

I%IH\HHHI

To reorder call: ALLEGRA
Marketing * Print * Mail
(609) 390-1400
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| s e
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=3 Eomolictra , . .
. METER ) . ¢ ¢ :
Mo\_.o\\m Oulpe\ ) UP TO 21 M190-72-208-51x
Me ter B O
€ -7 . UP TO 18 M210-84-208-5 1x
TO METER . = un 1= MICRO-INVERTERS
ORAC O_mﬂﬂwg_oz == == | )L — LL .FV — ) PER BRANCH CIRCUIT
PANEL ~ ” . — e Yl e e g i P o o ey, ) @ 208 VAC (Approx. 4200 WAC)
8 i _ } _ / PHASE A-B PHASE C-A PHASE B-C B
=34 ' i THE FIRST AC CONNECTOR IN EACH BRANCH CIRCUIT
ﬁm q j IS SUITABLE AS A DISCONNECTING MEANS
o | @ THE AC LOAD CENTER 8REAKER SHOULD BE OPENED
1-3 POLE 15 AMP PRIOR TO DISCONNECTING AC CONNECTORS
CIRCUIT BREAKER o=
. PER BRANCH CIRCUIT @.| o UP TO 250
, MICRO-INVERTERS PER ETHERNET CABLE
mx..n-mw 21O F R T I ENVOY COMMUNICATIONS GATEWAY .\._.O BROADSBAND ROUTER
. F Y .
Leetharproot )2t | | === @ - .
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OR SUB-PANEL = PARTS LT
A APROYALS _oate H enphase R A
- e OH ENERGY Pk ca e
J. LAUGHY  [wus ¥
IMPORTANT: Make sure that you measure the Line-to-Line and Line-to-Neutral voltage of all SEENOTES Gl FIELD WIRING DIAGRAM —
service-entrance conductors prior to installing any solar generation equipment. The voltages . = 208 VAC THREE PHASE
for the 208 Vac rated microinverter models should be within the following ranges: thnE ; .”i.z_zo.a R M190-72.208-51x, M210-84-208-51x
L1to L2to L3- 183 to 229 Vac, L1, L2, L3 to neutral - 106 to 132 Vac SEE NOTES c_ |—Ir§3 1440002 m.m
A W.@ 3 00 HOTSC ot T [ oer o

8 , 7 6 | 5 4 _ 3 2 ~ _




——' ELECTRICAL SUBCODE

J\ MEW sensey

iy TECHNICAL SECTION

A. IDENTIFICATION—APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN OI>ZQ_ZO
CONTRAGTORS, NOTIFY THIS OFFICE. CALL UTILITY DIG NO: 1-800-272-1000.

Block . Lot |W|J|I|||| Qualification Code
Work Site Location _L(aaQ R BR
ol
Owner in Fee K
Address
Tt (_732). Nm«m DR IS

Contractor xu\nqu.v) Electvie

‘Address “¢( -\«U?Y \wﬂ.&. se 0O,
Brick " nd)  oxat
Tet (252 ) 22 2-22727 FAX (222) _2AS ~¥ge 2
Contractor License No. /565 {8 Ju
Federal Emp.No.___/ 7OFY 67 OF b
B. ELECTRICAL CHARACTERISTICS
Use Group Present Proposed
[ ]Pole/Pad # [ ] Temporary [ ] Other
Building Occupied as . Utility Co.
Est. Cost of Elec. Work $ __ (& mﬁd..O &—
JOB SUMMARY (Office Uso Only)
PLAN REVIEW Date Initial INSPECTIONS Dates (Month/Day)
No Plans Required Type: Fajlge Failyre Approval Initial
‘] > ) ﬂo.._m: oL~ ﬁVQ.\WaG.S\‘: 23]
Joint Plan Review Required: Barrier-Free
{ ] Buiding [ ] Plumbing Trench
v Fi [ ] Elevator Temp. Serv.
] Elec. Plans Approved Constr. Serv.
Date: /7 . TCO
Approv r.q Other
Service
Final
Barrier-Free
SUBCODE APPROVAL
[ lco [ lcco [ 1cA Temp. Cut-in-Card Date Issued
Final Cut-in-Card Date Issued
Date: _//=3~¢ Annual Pool Inspection
Approved by: V\\V Date of Grounding and Bonding
Certification
U.C.C. F120 (rev. 07/03) 1 White = Inspector Copy 2 Canary = Office Copy 3 Pink = Office Copy 4 Gold = Applicant Copy

Date Received
Controi #

0/ w\\.\

C. CERTIFICATION IN LIEU OF OATH \ \ Q Q

| hereby certify that | am the (agent of) owner of record and am authorized to make this
application and perform the work listed on this application.

Decn ez L.
Applicant's Signature/Contractor's Seal and Signature
[~TTlicensed Elec. Contractor { ] Certifd Landscape Irrigation Cont'r { umxmaon Applicant
D. TECHNICAL SITE DATA
QTy. SIZE ITEMS
Lighting Fixtures
Receptacles
Switches
Detectors
Light Poles
?o@@lmqmo. HP
f\ Efmergency & Exit Lights
Communications Points
Alarm Devices/F.A.C. Panel

Date Issued
Permit #

FEE (Office Use Only)

1;7|I|I|

L 19
[N
",
m-’

TOTAL NUMBERS

Pool Permit/with UW Lights
Storable Pool/Spa/Hot Tub

KW Elec. Range/Receptacle

KW Oven/Surface Unit

KW Elec. Water Heater

KW Elec. Dryer/Receptacie

KW Dishwasher

HP Garbage Disposal

KW Central A/C Unit

HP/KW Space Heater/Air Handler
KW Baseboard Heat

HP Motors 1/+ HP

KW Transformer/Generator

AMP Service

AMP Subpanels )

AMP Motor Control Center/J/ JEu44%
Elec. Sign/Outline Light

R NS

rL‘ AL PO TCEW%

Administrative Surcharge $
Minimurn Fee §

State Permit Surcharge Fee $
TOTAL FEE $

A
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SERWICE PANEL B~

120 298 VLTS v
3 FMASE 200 ARPS ‘

WARNING SHOCK HAZARD
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Gary . WwHimm Soat H 733-56/- 605 b




—.—ﬂ BUILDING SUBCODE

cz__Oxioo:u;cn. cz -—.mo—u—z_o>r mmo.—I—oz

A. IDENTIFICATION—APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN CHANGING
CONTRACTQRS, NOTIFY THIS OFFICE. CALL UTILITY DIG NO: 1-800-272-1000.

Block Lot Qualification Code
Work Site Location _ﬂ o \o o_ } }. rﬁxu 1 CI
Owner in Fee: NQQ 39 1 Nu \,OBT: S
Tel. m Bm__
Address ~ ND A.OO— \NJ * M“ .u \ﬁu C .ﬁ,l,\
m=um~ :,E:Eum_f 2ip code P
Contractor: gm\m_ IN,W Z ) 29. A
Address 2 e-mail

ot O \Qwﬁxz* \CU\ 0®INZ _
Oo:mmoaq _._%w:mm No. or Builder Registration No. &KBHVWMEMDII Exp. Date w AlJ)

Home Improvement Contractor Registration No. or Exemption Reason (if applicable):

Date Received
Control #

EX
/1 -Gy

ecord arjdjam mE prized to make this

/

Date Issued
Permit #

C. CERTIFICATION IN LIEU OF OATH

| hereby certify that | am the (age {
application.
Sign here:

of) oi:mq of ¢

Print name here: »
D. TECHNICAL SITE DATA

_yOom,zﬁu T hs¥a Naton ofF
mwK\ ﬂu«)m\_v

Federal Emp. 1D No. FAX: ( )
JOB SUMMARY (Office Use Only)
PLAN REVIEW Date Initial  INSPECTIONS Dates (Month/Day)
[ ] No Plans Requ ma . pe: Failure Failure  Approval Initial
X All & bn@ Footing
Footing Bonding .
Footings/F
] - Footings. o::am:o:m Foundation TYPE OF WORK: FEE (Office Use Only)
[ 1 Structural/Framework Slab 1 New Buildi
A _ 1 New Building P $
[ ] Exterior i Frame ) >na_:o: — 'k \M
. [ 1 Interior Truss Sys./Bracing wwv wm:mu___ﬂm:o_.: é%mm o
Joint Plan Review Required: Barrier-Free m) ﬂ‘\u Roo mmmn i)
. ¥
[ JElec. [ ]Plumb. [ ]Fire [ ]Elevator Insulation Siding
, Finishes - :
SUBCODE APPROVA ‘MQ‘«—— m_:_m es -Base Layer ﬁ _ Fence Height (exceeds 6')
Date: inishes -Final .
s §\ { ] Sign Sq. Ft.
Approved by: Energy
SUBCODE APPROVAL for CERTIFICATE  Mechanical L1 Pool
o O> o [ 1 Retaining Wall - Sq. Ft.
Omum 9:2 R [ ] Asbestos Abatement Subchapter 8
Final VAN T/ TV (A [ ] Lead Haz. Abatement NJAC 5:17
Approved by: K
_._._mn._.._.mm {
B. BUILDING CHARAGTERISTICS [ € H m
Use Group Present Proposed Constr. Class Present Proposed (
No. of Stories If Industrialized Building:
Height of Structure ft. State Approved . HUD Administrative Surcharge $
Area — Largest Floor sq. ft. Est. Cost of Bldg. Work: Minimum Fee §
New Bidg. Area/All Floors / sq. ft. 1. New Bldg. $ mn.:m Permit Surcharge Fee $
Volume of New Structure cu. ft. 2. Rehabilitation $ TOTAL FEE $
Max. Live Load // 3. Total (1+ 2) m§0» OO

U.C.C.F110
(rev. 13/09)

Max. Occupancy Load

aMs

No

1 White = Inspector Copy
3 Pink = Office Copy

2 Canary = Office Copy"
4 Goid = Applicant Copy-



. QNV\N& o € Confoncton . o Cfen FE[)-29667
| \ &\\\‘b pfffoon G
ELECTRICAL SUBCODE * /¥ = ~ ,_
o 3 vl e
2 ‘o ﬂmmﬁﬂmﬁ._@z _Z.Emc OF OATH
5\ 5&._ mﬂyu:m (agent of) owner of record andsAm authorized to make this

| th thi
Block 4 Mr Lot N N Qualification Code . / app _n,m:w.m, m:u nm;o:é e work listed on this applicatioR¥

X - - >_u licarit*si :\Ooaqmﬂoﬂ
Work Site Locatiori____JBGT A &% ABrick ; m_mm ang mmm_ hete: 7+ %ﬁ\?\

a

ematingsr] TECHNICAL SECTION

A _Umz._..:u_0>._.._Oz APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN OI>ZO_Z® f [in
CONTRACTORS, NOTIFY THIS OFFICE. CALL UTILITY DIG NO: 1-800-272-1000. ) © mg

N Bl i
B . B 4 .u:i :mBm.:mS o avp 181 uadvyy 4p
: Owner in Fee: ¢ £ pd 08 — v Licended Etec. Contract :o@:ar d Irfigation Contr [ ] Exempt Applicant
: . icen ec. Contractor if'd Landscape :_om ion Cont'r xempt Applican
_ (732 ) 295 -0F£7y e-mail
: N D. TECHNICAL SITE DATA
Address \N Aﬂ. ;&g a\.\n‘.\. - : DESCRIPTION OF WORK: 22A¢ IMQ\\\z h\b\h«qv.
i . street G::_o_vm__é . zip code
{ : _ ‘ 5 : A :
; Contractor: g&é@ PAT A 2 N Tel 747 IV
. - X ) Qry. SIZE ITEMS FEE (Office Use Onl
; Address __ 28K & ™A o S+ o e-mail ?«.‘“',N:Q.\Ug,/?x. oy Lighting Fixtures : (o 4
‘ ?So&hwtﬁs AD L OS7R6 . . Receptacles e
: Contractor License No. G!N.N.‘u A . Exp. Date SW.\ (A Switches v
’ Home Improvement Contractor Registration No. or Exemption Reason (if appficable): S Detectors
; - , : . Light Poles
: Federal Emp. IDNo. 2. 22923124 FAX: (232 ) Motors—Fract. HP
B.ELECTRICAL CHARACTERISTICS - Emergency & Exit Lights
, Use Group Present Proposed Communications Points
! % [ ] Pole/Pad # [ ] Temporary - [ ] Other Alarm Devicgs/F.A.C. Panel
Building Occupied as Bosjoress . - Utility Co. ,..NN B
. ' EstCostofElec. Work § %) 4L 3.9 A LA TOTAL NUMBERS $
| . - Pool Permitiwith UW Lights
¢ JOB SUMMARY (Office Use Only) ~ . * I EERETEN _
i PLAN REVIEW : INSPECTIONS Dates (Morith/Day) ol — Storable Pool/Spa/Hot Tub
' : . : ) : Y\___  _____ KW Elec. Range/Receptacle
1 [ ] No Plans Required Type: Failure Failure -~ Approval Initiat KW Oven/Surface Unit ;
“ [ ] Partial -Underslab Utilities Approved mo:@:. ) = - ) ; ‘ i KW Elec. Water Heater
5 Date: Approved by: Barrier-Free mL . KW Elec. Dryer/Receptacie .
— " —— Trench : ) i R
¢ . i : KW Dishwasher
; [ ] Etectric Plans Approved Temp. Serv. . ) .‘
i Date: oved by: Constr. Serv. HP Garbage Disposal
k te: Approved by: 00 : : KW Central A/C Unit
r .
. Joint Plan Review Required: Other ____ _____  HP/KW Space Heater/Air Handler -
[ 1Bldg. [ }Plumb. [ ]Fire. [ }£ convice _ ___ KW Baseboard Heat -
- SUBCODE APPROVAL for PERMIT Final — : HP Motors 1/+ HP .
Date: - - Barrier-Free . R KW Transformer/Generator
s Approved by: : R . - |\| _.___ AMP Service p
3 . Temp. Cut-in-Card Date lssued
i SUBCODE APPROVAL for CERTIFICATE £ sorin-Gard Date Issued " L AwPsubpaneis /Solen -
¢ _” ”_ cO ﬁ _ CCO H H CA ) Inal Lut-in-Lar ate mm,cm . T - ; - ) AMP Motor OOD.Q‘O_ Center . . ; :
5 Date- S Annual Pool _s%ma_om 4 A ‘ KW Elec. Sign/Outline Light Cleel \
_M. Approved by: * Date of Grounding and _wo:a_:o . 5 th‘vﬁ Sofor Crreerls S —
b i - Certification - S
; Administrative Surcharge $
.» U.C.C. F120 (rev. 11/09) ’ To reorder call: ALLEGRA Minimum Fee %
4 . Marketing + Print « Mail . . )
! (609) 390-1400 State Permit Surcharge Fee $
1 A
¢ TOTAL FEE §
t v
.
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ELECTRICAL SUBCODE
TECHNICAL SECTION

A. IDENTIFICATION—APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN CHANGING
CONTRACTORS, NOTIFY THIS OFFICE. CALL UTILITY DIG NO: 1-800-272-1000.

Block ]Elll Lot ‘l“lr Qualification Code .
Work Site Location \Qm m h \ %.% &\KAN

.\\\.H

a

z FORN oc SIRUCION,
nocm

Owner in Fee:
(232 ) bVQ -047)" e-mail

Address \mmm \“\r %N hm\ i

street municipality

Contractor: a@h—aglm,whh&m\ sLectn

zip code

Tel 1Y L7 X Lo DoV

for #

; O mm.xﬂ—uwo.ﬁ._ﬁz _Z Emc OF OATH

H-296¢

Date Received

p.\\\ Q\%&.umw ,.;Mrt\w. &e\\ Control #
&- ) nsw Date Issued
N Sy Permit #

R Y £

" 1 hereby- certify that'l mB,A:m (agent of) owner of record ang-am authorized to make this

R TS

e mc_u__om:o: and nm:o:: %m <<o=x __mﬁma on this mnv__om:oa%

i
, >vn__om2 m.c:w,og:mg \
m_ms and seal hete: £ . - \N\?&_{ﬁ\.

Print :mBm.,:mqm . dfrﬂf €y ool umd_
Z* Licensed Elec. Contractor [ ] Certif'd Landscape Irrigation Cont'r [ ] Exempt Applicant
D. TECHNICAL SITE DATA

DESCRIPTION OF WORK: 3344 Sokm Sysfecos.

QTy.

Address __ ZD% & MM &y S+ . emal Afai@ALGe 0ovan SIZE m@m:_,nmm_ Foturos FEE (Office Use Only)
7)&»3 o;b uoean AN %Nf . S Receptacles o
Contractor License No. (f..w 29 Exp. Date _ )y <. m;. 2 Switches
Home Improvement Contractor Registration No. or Exemption Reason (if appticable): —_ U.mﬁmoﬁoa
Federal Emp. ID No. 2 & w 4 AWJ 24 FAX: (732 ) 222 %2t ¥ H U__Mﬂﬂ_muol_”mor HP g
B. ELECTRICAL CHARACTERISTICS - Emergency & Exit Lights
Use Group Present _ Proposed - Communications Points
[ ] Pole/Pad # [ ] Temporary [ ] Other — Alarm Devices/F.A.C. Panel
Building Occupied as _3810resS o Utility Co. & oo Porks. ‘ -
Est. Cost of Elec. Work - $ & ©23,09 I TOTAL NUMBERS $
v Pool Permit/iwith UW Lights
_.u_m,mzm%%\_”\_%q (Orlice Use Onty) INSPECTIONS Dates (Month/Day) 4 — Storable Pool/Spa/Hot Tub
vt ___ KW Elec. Range/Receptacle
] No Pians Required Type: Failure Failure  Approval Initial KW Oven/Surface Unit
[ ] Partial -Underslab Utikties Approved ~ o4dN KW Elec. Water Heater
Date: Approved by: ﬁmm“nmlu_dm __  ——__ KW Elec. Dryer/Receptacle ‘
. ! ——_ _____  Kw Dishwasher
[ ] Etectric Plans Approved Temp. Serv. ]
Date: Approved by: Constr. Serv. —— ——  HPGarbage Disposal —_—
- ' 16O KW Central A/C Unit
Joint Plan Review Required: 3 Oﬂ,:mq ___ _____ HP/KW Space Heater/Air Handler -
[ 1Bidg. { }Plumb. [ ]Fire. [ ]Elev. Service Y _.____ KW Baseboard Heat e
SUBCODE APPROVAL for PERMIT fFinal e HPMotors 1/+ HP -
Date: Barrier-Free __  ____ KW Transformer/Generator
Approved by: ___  ____  AMP Service
SUBCODE APPROVAL for CERTIFICATE W_H.uomﬂ_hzowmgowmw m_wmmma AN wﬁm w.c%m:m_m\ Sodor
[ 1cCO [ 1CCO [ ] CA e _ — otor Control Center [
Date: Annual Pool Inspection —I : _ KW Elec. Sign/Outline Light
Approved by: Mwﬁm*oﬁ Grounding and Bonding 5 NQ\»@% ﬁo.h Crrerts
ertification

U.C.C. F120 (rev. 11/09)

Administrative Surcharge $
Minimum Fee $

State Permit Surcharge Fee §
TOTAL FEE §

To reorder call: ALLEGRA
Marketing * Print * Mail
(609) 390-1400




"

: A a¥ Conbyrctrns ; For P Jf-256

- A

G _r.ws » ¢ ety Date Received
A P ’ Control # d
. AN 10 //t Pt
ﬂ m_lmo._-—uw_o>r mcwoocm ,.:, . R Date Issued lf ..\.\\. A
TECHNICAL SECTION Permit # ~ 4
C. CERTIFICATION N LIEU OF OATH e\\\.\\
A. _Umz._._ﬂ_o>._._oz APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN CHANGING o BV
CONTRACTORS, NOTIFY THIS OFFICE. CALL UTILITY DIG NO: 1-800-272-1000. - | hereby, ety thatd f anihe (agent of) owner of record and am authorized to make this
nw.m m‘ M M N muu__om:o: and cmao_‘a.ém work listed on this applicatiof.
Block Lot o Qualification Code o >u_u_ o.m.r.w W i Ww:ﬁmog
- - i
Work Site Location ___ JAAT 224 5w ARrité - sichrang seal hete: i i fe ! N
M
] 7 e .. _u::;m_.:m:mﬂm l.ru STISRTIN T SN SR
Owner in Fee: Dads e Lwprgdsd L B S
i ) - R [+] Licensed® m_mo Contractor [ ] Certif'd Landscape _:_mm,_o: Cont'r [ ] Exempt Applicant
Awewm v V\«. o7, e-mail
" ‘mw . s \% D. TECHNICAL SITE DATA
Address hir Lros DESCRIPTION OF WORK: R T o
street municipality 2 2ip code fu o o ”M\ﬂ\“\ - .CA.;\_. s %\f‘uﬂa
c Larsiclen S Sl 1ty L S gend o
Contractor: _{, ot iy a.w%v LC Tel. 7222 . SO TEMS AT
Address M L. b PN e e-mail ..v _ [ - . E@jz:@ Tixtures .
M big e A3y OGS, ‘ . Receptacles
Contractor License No. SIS Exp. Date L. : Switches
Home Improvement Contractor Registration No. or Exemption Reason (if appticable): — Detectors
e ( ) Light Poles )
Federal Emp. ID No. : I s FAX: " L3 Motors—Fract. HP
B. ELECTRICAL CHARACTERISTICS Emergency & Exit Lights
Use Group Present Proposed N Communications Points
[ ] Pole/fPad # [ ] Temporary [ ] Other Alarm Devices/F.A.C. Panel
Building Occupied as, ST eSS . Utility Co. Sy Sads \m.»b\\,w .
Est. Cost of Elec. Work $ % ¥/ 3,0¢ TOTAL NUMBERS $
Pool Permit/with UW Lights
JOB SUMMARY (Office Use Only)
PLAN REVIEW INSPECTIONS Dates (Month/Day) — Storable Pool/Spa/Hot Tub
. KW Elec. Range/Receptacle
] No Plans Required Type: Failure Failure  Approval Initial KW Oven/Surtace Unit
[ ] Partial -Underslab Utitities Approved mo:@:. KW Elec. Water Heater
Date: Approved by: Barrier-Free KW Elec. Dryer/Receptacie
R ’ Trench .
[ ] Electric Plans Approved Temp. Serv —— —— KW Dishwasher
Date: PP . Ooﬂwq mm? HP Garbage Disposal
ate:_____Approvedby: g ; KW Central A/C Unit
Joint Plan Review Required: Other — ______  HP/KW Space Heater/Air Handler -
[ 1Bldg. [ }Plumb. [ ]Fire. { ]Elev. Service _  ____ KW Baseboard Heat -
SUBCODE APPROVAL for PERMIT Final HP Motors 1/+ HP
Date: Barrier-Free —_— KW Transformer/Generator .
Approved by: . _____  AMPService -
. Temp. Cut-in-Card Date Issued ~
SUBCODE APPROVAL for CERTIFICATE 1 oot Gord Date Issued 4 AP Subpanels /3 ke —— e —
_” _ cO m u CcCO M u CA inal Lut-in-Lar ate Issue AMP Motor Control Center
Date: Annual Pool Inspectiori KW Elec. Sign/Outline Light
Approved by: Date of Grounding and Bonding S0 2ass sl Coresil [
Certification ! — -
Administrative Surcharge $
U.C.C. F120 (rev. .:\owv, ’ To reorder call: ALLEGRA Minimum Fee %
Marketing * Print * Mail .
(609) 390-1400 State Permit Surcharge Fee $

TOTAL FEE $




Pt TECHNICAL SECTION

A. IDENTIFICATION—APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN CHANGING
OOz.qx>O.ﬂOxw zO._._ﬂ< THIS OFFICE. CALL UTILITY DIG NO: 1-800-272-1000.

Block RSEN Lot jvr" Qualification Code
Work Site Location :L(,D Hre B
) c ek
Owner in Fee ”))? et i (T~ o .
Address .r\ AnY my1 Qs
mM.\_\ s b
Tl (L 732 ) 2% O7
Contractor ‘ \\.ﬂ VRO
Address S —
Tei ( ) = . FAX (_- 2) .
Contractor License No. e
Federal Emp. No. LI S ) 4
B. ELECTRICAL CHARACTERISTICS
Use Group Present Proposed
[ JPole/Pad # _________ . [ 1 Temporary [ ] Other
Building Occupied as Utility Co. 2
Est. Cost of Elec. Work $ __ Ly 0 81
T
JOB SUMMARY (Office Use Only)
PLAN REVIEW Date Initial INSPECTIONS Dates (Month/Day)
[ ] No Plans Required Type: Failure Failure  Approval Initial
Joint Plan Review Required: wo:m:.
X Barrier-Free
{ ] Building [ ] Plumbing Trench
{ ] Fire [ ] Elevator Temp. Serv.
(T Elec. Plans Approved Constr. Serv.
Date: .:v\\\ TCO
Approved by’ __{./~ Other
Service
Final
Barrier-Free
SUBCODE APPROVAL
[ lco { Jcco [ JCA Temp. Cut-in-Card Date Issued
Final Cut-in-Card Date Issued
Date: Annual Pool Inspection
Approved by: Date of Grounding and Bonding
Certification
U.C.C. F120 (rev. 07/03) 1 Whits = Inspecior Copy 2 Canary = Office Copy 3 Pink = Office Copy 4 Gold = Applicant Copy

Date _mmcma o
C. CERTIFICATION IN LIEU OF OATH

| hereby certify that | am the (agent of) owner of Eoo
application and perform the work fisted on this mvv._ tion. <<

Date Received \ D v \ -
Control # R

.ew
Al

s..-,,%%

, A -ﬂ; .Q
ga&B mcmvozno@ to 3.26 this

¥ ¥

[

a.k ».

H v % P
T { = ﬁ%w '. o mm u v e

Applicant's Signature/Contractor's Seal and Signatue - T vu: 2, Y3 S ...ﬁ

[ JLicensed Elec. Contractor | ] Certifd ru:amomvm«_ gatiol :xognrl... 032 Applicant

D. TECHNICAL SITE DATA o,

X

QTy. SIZE ITEMS

Lighting Fixtures
Receptacles

Switches

Detectors

Light Poles
Motors—Fract. HP
Emergency & Exit Lights
Communications Points

Alarm Devices/F.A.C. Panel

TOTAL NUMBERS

Pool Permit/with UW Lights
Storable Pool/Spa/Hot Tub

KW Elec. Range/Receptacie
KW Oven/Surface Unit

KW Elec. Water Heater

KW Elec. Dryer/Receptacle

KW Dishwasher

HP Garbage Disposal

KW Central A/C Unit

HP/KW Space Heater/Air Handler
KW Baseboard Heat

HP Motors 1/+ HP

KW Transformer/Generator
AMP Service

AMP Subpanels

AMP Motor Control Center £77 7¢

x<< Elec. Sign/Outline r_oz

HIIHIIIIIIIIH

ERLITIITTEIT Ry

oy b vyer s e s

[T RS

{

“™EEE (Office Use Only)

»

‘HHIIIIIHHII

W

Administrative Surcharge $
Minimum Fee $

State Permit Surcharge Fee §
TOTAL FEE $

\lll




m_.mo.za_n>_. SUBCODE
RESSTET TECHNICAL SECTION

A. IDENTIFICATION—APPLICANT: COMPLETE ALL APPLICABLE INFORMATION. WHEN CHANGING
CONTRACTORS, NOTIFY THIS OFFICE. 0>_._. UTILITY DIG NO: 1-800-272-1000.

Block Lot 1 Qualification Code
Work Site Location _ § .. < e
Owner in Fee : ¢ . . .
Address L e
L S,
Tol (s ) ! S
Contractor _ /7 /.
Address
Tet ( ) FAX ( )
Contractor License No.
Federal Emp. No.
B. ELECTRICAL CHARACTERISTICS
Use Group Present Proposed
[ ) Pole/Pad # [ ] Temporary [ ] Other
Building Occupied as Utility Co.
Est, Cost of Elec. Work $ .
JOB SUMMARY (Offico Uso Only)
PLAN REVIEW Date Initial INSPECTIONS Dates (Month/Day)
[ 1 No Plans Required Type: Failure Failure  Approval Initial
- Rough
Joint Plan Review woac_”&. Barrier-Free
{ ] Building [ ] Plumbing Trench
[ ] Fire [ ] Elevator Temp. Serv.
] Elec. Plans Approved Constr. Serv.
Date: _ 7+ TCO
Approved by: o Other
Service
Final
Barrier-Free
SUBCODE APPROVAL
{ lco [ lcco [ ]cA Temp. Cut-in-Card Date Issued
Final Cut-in-Card Date Issued
Date: Annual Pool Inspection
Approved by: Date of Grounding and Bonding
Certification
U.C.C. F120 (rev. 0703) 1 White = Inspector Copy 2 Canary = Office Copy 3 Pink = Office Copy 4 Gold = Applicant Copy

o

*a
s

s ) . Date Received
Control #

Date issued .\

I3
N cervea,,
I/r ﬂ. &,”41— Iw

Permit # \

1o/ L\\\

4
\

C. CERTIFICATION IN LIEU OF OATH u,/ AQ o Mw m
I hereby certify that | am the (agent of) owner of &0 @\ ( Pma m:&oﬁﬁ to makghis
application and perform the work listed on this apglicatiop.- D T San
: O ...Fo o i3:
P - \r o i o
Applicant's Signature/Contractor's Seal and w_m:maqm \w «N\ ; wc O ...‘ ™~ ,u,
[ ] Licensed Elec. Contractor { ] Certifd Landscape g\mb,& ‘CoRtr--p* w.mx vgvu_.om:.
D. TECHNICAL SITE DATA vy -
QTY.  SIZE ITEMS ! pEE (Offie Use Only)
Lighting Fixtures
Receptacles
Switches
Detectors
Light Poles

Motors—Fract. HP
Emergency & Exit Lights
Communications Points
Alarm Devices/F.A.C. Panel

TOTAL NUMBERS

Pool Permit/with UW Lights
Storable Pool/Spa/Hot Tub
KW Elec. Range/Receptacle
KW Oven/Surface Unit

KW Elec. Water Heater

KW Elec. Dryer/Receptacle
KW Dishwasher

HP Garbage Disposal

KW Central A/C Unit
HP/KW Space Heater/Air Handler
KW Baseboard Heat

HP Motors 1/+ HP

KW Transformer/Generator
AMP Service

AMP Subpanels .
AMP Motor Control Center '
KW Elec. Sign/Outline Light

» -
- e 3 L

ARRRRERNRRRRRY

-

FECETEETEETEEEEE T E R e e

Minimum
State Permit Surcharge

Administrative Surcharge $

TOTAL FEE $

HLEEA

Fee §
Fee §

A



Structural Support
1212 Main Street
September 26, 2011 Belmar NJ 07719

Mr. Michael Vecchio
Subcode Official

- 401 Chambers Bridge Road
Brick NJ 08723

Project Address: 1669 Route 88
Brick NJ 08753
Municipality: Brick
County: Ocean
Block: Lot:
_ Permit:
Project Description: Installation of Solar Panels on Roof

Mr. Vecchio,

This letter provides basic information for proposed solar panel installation, as requested.
See complete specifications (dated 8-23-11) provided separately for detailed
requirements.

Attached plan ("Plan of Rails & Base Mounts") shows locations of rails that will support
4 rows of solar panels, along with mounts that support rails. Each mount is to be
connected to rafter with 5/16" lag screw. Total number of solar panels (84) is noted.

Rail-support mounts shall be installed &t 48-inch maximum spacing) and shall be
staggered as shown on the plan.

M Roof framing has adequate capacity to support design loads from proposed solar
panel system, with rails and mounts located as shown on attached plan.

Design loads are based on the following basic requirements per IRC 2009 NJ;

Ground Snow Load 20 psf

Basic Wind Speed : ) vo
i i II, S
Roof Framing 20) :’ MoK

Prefabricated wood roof trusses, a 2 b HHES !
Horizontal span length = 41'-10" (betp ,, !%‘;15 HOL W alis]

Please call with any questions.

it

John F Mann, PE

GE29049 ' Copies; Gary Shibla
Steve Whitman Solar, Point Pleasant NJ

q/M}“
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Polycrystalline Solar Module

OVERVIEW

Hanwha SolarOne’s SF220 Polycrystalline Module delivers the performance and efficiency required for large power ouput
applications. Featuring a smooth, all-blue surface and a tight +3% power tolerance, the SF220 Poly provides an aesthetically
attractive and efficient option for commercial and utility installations. The module has undergone comprehensive testing for
reliable performance over time and is certified to comply with the latest Class A safety standards.

KEY TECHNICAL FEATURES

* 5 year product warranty, 25 year performance warranty*

* Module certified to withstand high snow loads, up to 5.4kN/m?2**
* Tight power tolerance: +3%, anti-reflective coating

* Free module recycling through membership in PV Cycle

TPl refis LM wdA SclanOne, Preuch Wandatdy ie o dsuils, /
TPleace e b Hsedie SobarOne iedits tnstallat - Goids,

QUALITY AND ENVIRONMENTAL CERTIFICATES

* ISO 9001 quality standards and I1SO 14001 environmental standards
* OHSAS 18001 occupational health and safety standards

¢ IEC 61215 and IEC 61730 Class A certifications

¢ Conformity to CE

ABOUT HANWHA SOLARONE

Hanwha SolarOne is a vertically integrated manufacturer of photovoltaic modules
designed to meet the demands of the global energy consumer. From high-grade
crystalline silicon, to module production, to project development and financing,
Hanwha SolarOne is setting the new standard in innovation and value.

. ® High reliability, guaranteed quality, and excellent cost-efficiency due to vertically
integrated production and control of the supply chain;

¢ Optimization of product performance and manufacturing processes through a
strong commitment to research and development;

* Global presence throughout Europe, North America, and Asia, offering regional
technical and sales support.

[_ - LIS

Q Hanuwha SolarOne www_hanwha-solarone.com



ELECTRICAL CHARACTERISTICS

Electrical Characteristics at Standard Test Conditions (STC)

Performance at Low Imadiance:

sy R 2900 2SR | The typical relative change in module
OPEN CIRCUIT VOLTAGE (V,) 367V 36.8V 36.8V 37.0v 371V 37.2v efficiency at an irradiance of
SHORT CIRCUIT CURRENT (1,) 8.18A  834A  844A  854A  B8.64A  8.74A 200W/m?in relation to 1000Wm?
VOLTAGE ATMAXIMUMPOWER (V,) 20.9V 300 30.1V 30V 303v 304y  (othat25°Cand AM 156
CURRENT AT MAXIMUM POWER (1) 7.53A  7.67A  7.81A  7.95A  B808A  8.27A spectrum) is less than 5%.
e oo R AL v S S S ,__Various Iadiance Levels
R TR e N S R E TR TY 8 J 1OV
Electrical Characteristics at Normal Operating Cell Temperature (NOCT) z,
1639  Gepw  dew  Lpmw  em dEW] ¢l
OPEN CIRCUIT VOLTAGE (V,)) 331V 33.3v 33.5V 33.7v 34.1v 34.2v ?sower \
SHORT CIRCUIT CURRENT (i,) 6.50A  6.66A  6.74A 6.84A  6.99A 7.07A- S S e R L B |
VOLTAGE AT MAXIMUM POWER (V,)) 27.1V 27.2v 27.3V 27.4V 27.6V 27.9V Ve e
CURRENT AT MAXIMUM POWER (I,,) 6.02A  6.14A  6.23A 6.35A 6.46A 6.58A
MODULE EFFICIENCY (%) 12.3 126 12.9 13.2 13.5 13.8
A R AT | . ST Abiea ob s s deaie ol JOONP 00 BLA T 56 <oba c st s S dare 56 sy 2,
P b bean o of 235 R I R BT T TI
Temperature Characteristics Maximum Ratings
NORMAL OPERATING CELL MAXIMUM SYSTEM VOLTAGE 1000V (IEC);
TEMPERATURE (NOCT) 45 13°C 600V (UL)
TEMPERATURE COEFFICIENTS OF P -0.45%/°C SERIES FUSE RATING 15A
TEMPERATURE COEFFICIENTS OF V  -0.32%/°C MAXIMUM REVERSE CURRENT  Series fuse
TEMPERATURE COEFFICIENTS OF | -0.04%/°C :yti;gagumpued
MECHANICAL CHARACTERISTICS
DIMENSIONS 1652mm x 1000mm x 45mm (65.04 in x39.37 inx 1.77 in) Basic Design
WEIGHT 21kg (46.2 Ibs) - g .
FRAME Aluminum alloy __| S — W
FRONT Tempered glass __\%?’s';:m va%k |
ENCAPSULANT EVA Dl || 2= ||
BACK COVER Composite sheet g Tl
CELL TECHNOLOGY Polycrystalline s
CELL SIZE 156mm x 156mm (6.14 in x 6.14 in) tra | Frtul
NUMBER OF CELLS (Pieces) 60 (6 x 10) sackview
JUNCTION BOX Protection class P65 with bypass-diode N IR e T8
OUTPUT CABLES Solar cable: 4mm? length 900mm (35.4 in) camae | | vete
CONNECTOR Linyang LYO706-2 " |
L] _:1115
/‘//‘
SYSTEM DESIGN PACKAGING AND STORAGE 1) /u -
OPERATING TEMPERATURE -40°Ct085°C  STORAGE TEMPERATURE -40°C to 85°C — H
HAIL SAFETY IMPACT VELOCITY 25mmat23ms  PACKAGING CONFIGURATION 22 pcs per paliet 3/\0\{ —g—j [ g
FIRE SAFETY CLASSIFICATION Class C LOADING CAPACITY
STATIC LOAD WIND/SNOW 5.4kN/m? (40 FT. CONTAINER) 572 pieces st Mg s
Einean Saslos Do, Lid, Sprosiontim aie auiad o L wition 40l 2 R oe7se Jal
|

Q Hanwha SolarOne

www.hanwha-solarone.com
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SolarMount Technical Datasheet

Pub 100602-1td V1.0 June 2010

SolarMount Module Connection Hardware................u.eoueeveeeeeusseoooesoeesoooeooeoooooeon 1
Bottom Up Module CHP..............cccooooiiiioiiooooeeoeoeeeeooooo 1
Mid ClamP ... 2
End Clamp..........occoooovevee SRR UUUTURORUSRSI 2
SolarMount Beam Connection Hardware................oeveeeeveneeoeeeooooeooooooooeooooooooo 3
LFoot ...................................................................... 3
SOIArMOUNT BEAMS .......c.oeecoreieeeeecereness s s sseses s eesees e e 4
SolarMount Module Connection Hardware
SolarMount Bottom Up Module Clip
Part No. 321001, 321002
7 Washer *  Bottom Up Clip material: One of the following extruded aluminum

Bottom ut (hidden..see alloys: 6005-T5, 6105-T5, 6061-T6
Up Clip nots * Ultimate tensile: 38ksi, Yield: 35 ksi

&4 * Finish: Clear Anodized
/Lg * Bottom Up Clip weight: ~0.031 Ibs (14g)
A Boit ° Allowable and design loads are valid when components are
Beam AJ ~ 0 - . - .
. assembled with SolarMount series beams according to authorized
’ UNIRAC documents
* Assemble with one %"-20 ASTM F593 boit, one %4"-20 ASTM F594
serrated flange nut, and one %" flat washer
\_\ *  Use anti-seize and tighten to 10 ft-Ibs of torque
\\\ * Resistance factors and safety factors are determined according to
part 1 section 9 of the 2005 Aluminum Design Manual and third-
party test results from an IAS accredited laboratory
= *  Module edge must be fully supported by the beam
* NOTE ON WASHER: Install washer on bolt head side of assembly.
DO NOT install washer under serrated flange nut
Applied Load Average | Allowable | Safety Design | Resistance
Direction Ultimate Load | Factor, Load Factor,
lbs (N) Ibs (N) Fs Ibs (N) o
Tension, Y+ 1666 (6967) | 686 (3052) 2.28| 1038 (4615) 0.662
I Transverse, Xt | 1128 (5019) | 329 (1463) 3.43 | 497 (2213) 0.441
X Sliding, Z+ 66 (292) 27 (119) 244 41 (181) 0619

Dimensions specified in inches unless noted

€1 I
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SolarMount Mid Clamp
Part No. 320008, 320009, 320019, 320020, 320021,
320084, 320085, 320086, 320087, 320120, 320122

*  Mid clamp material: One of the foliowing extruded aluminum
alloys: 6005-T5, 6105-T5, 6061-T6

¢ Ultimate tensile: 38ksi, Yield: 35 ksi

*  Finish: Clear or Dark Anodized

*  Mid clamp weight: 0.050 Ibs (239)

* Allowable and design loads are valid when components are
assembled according to authorized UNIRAC documents

* Values represent the allowable and design load capacity of a singie
mid clamp assembly when used with a SolarMount series beam to
retain a module in the direction indicated

+ Assemble mid clamp with one Unirac %4"-20 T-bolt and one %"-20

. ASTM F594 serrated flange nut

*  Use anti-seize and tighten to 10 ft-Ibs of torque

+ Resistance factors and safety factors are determined according to
part 1 section 9 of the 2005 Aluminum Design Manual and third-
party test results from an IAS accredited laboratory

' Applied Load Average | Allowable | Safety Design | Resistance
LOODISTANCE ~ ~ = Direction Ultimate Load | Factor, Load Factor,
STV opaLE A ibs (N) Ibs (N) FS|  Ibs(N) ®
Tension, Y+ 2020 (8987) | 891 (3963) 2.27 | 1348 (5994) 0.667
Transverse, Zt 520 (2313) 229 (1017) 227 346 (1539) 0.665
I - Sliding, X+ 1194 (6312) | 490 (2179) 2.44 741 (3295) 0.620
Lomx
Dimensions specified in inches unless noted
SolarMount End Clamp
Part No. 320002, 320003, 320004, 320005, 320006,
320012, 320013, 320014, 320015, 320016, 320017,
320079, 320080, 320081, 320082, 320083, 320117, . ) -
320118, 320123, 320124, 320173, 320185, 320220, * End clamp material: One of the following extruded aluminum
320233, 320234, 320331 alloys: 6005-T5, 6105-T5, 6061-T6

* Ultimate tensile: 38ksi, Yield: 35 ksi

*  Finish: Clear or Dark Anodized

* End clamp weight: varies based on height: ~0.058 Ibs (26g)

*  Allowable and design loads are valid when components are
assembled according to authorized UNIRAC documents

*+ Values represent the allowabie and design load capacity of a single
end clamp assembly when used with a SolarMount series beam to
retain a module in the direction indicated

* Assemble with one Unirac %"-20 T-bolt and one %"-20 ASTM F594
serrated flange nut

+ Use anti-seize and tighten to 10 ft-Ibs of torque

*  Resistance factors and safety factors are determined according to
part 1 section 9 of the 2005 Aluminum Design Manual and third-
party test results from an |AS accredited laboratory

*  Modules must be installed at least 1.5 in from either end of a beam

UL s 0T Applied Load Average | Allowable | Safety Design | Resistance

[ Direction Ultimate Load | Factor, Loads Factor,

et | AI{L-——~ Ibs (N) Ibs (N) FS Ibs (N) )

:ﬁﬁi i ” | Tension, Y+ | 1321(5876) | 529 (2352) 250| 800 (3557) 0.605

THGSS | l, g Transverse, Z+ 63 (279) 14 (61) 458 21(92) 0.330

; . . = Sliding, X+ 142 (630) 52 (231) 272 79 (349) 0.555
: Dimensions specifiedin-inches unless-noted

2| |
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SolarMiount Beam Connection Hardware

SolarMount L-Foot

Part No. 310065, 310066, 310067, 310068

n

3X SLOT FOR
% HARDWARE -

Dimensions specified in inches unless noted

*  L-Foot material: One of the following extruded aluminum alloys: 6005-
TS, 6105-T5, 6061-T6 '
Ultimate tensile: 38ksi, Yield: 35 ksi
Finish: Clear or Dark Anodized
L-Foot weight: varies based on height: ~0.215 Ibs (989)
Allowable and design loads are valid when components are
assembled with SolarMount series beams according to authorized
UNIRAC documents -
* For the beam to L-Foot connection:
+ Assemble with one ASTM F593 %"-16 hex head screw and one
ASTM F594 %serrated flange nut
* Use anti-seize and tighten to 30 ft-Ibs of torque
+  Resistance factors and safety factors are determined according to part
1 section 9 of the 2005 Aluminum Design Manual and third-party test
results from an IAS accredited laboratory )

NOTE: Loads are given for the L-Foot to beam connection only; be
sure to check load limits for standoff, lag screw, or other
attachment method

Applied Load Average Safety Design| Resistance
Direction Ultimate | Allowable Load Factor, Load Factor,
Ibs (N) Ibs (N) FS Ibs (N) )

Sliding, Z+ | 1766 (7856) 755 (3356) 2341 1141 (5077) 0.646
Tension, Y+ | 1859 (8269) 707 (3144) 2.63| 1069 (4755) 0.575
Compression, Y- | 3258 (14492) 1325 (5893) 246 | 2004 (8913) 0.615
Traverse, X+ 486 (2162) 213 (949) 2.28 323 (1436) 0.664
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SolariMiount Beams

Properties Units SolarMount SolarMount HD
Beam Height in 25 3.0
Approximate Weight (per linear ft) plf 0.811 1.271
Total Cross Sectional Area in? 0.676 1.059
Section Modulus (X-Axis) in® 0.353 0.898
Section Modulus (Y-Axis) in3 0.113 0.221
Moment of Inertia (X-Axis) int 0.464 1.450
Moment of tnertia (Y-Axis) in 0.044 0.267
Radius of Gyration (X-Axis) in 0.289 1.170
Radius of Gyration (Y-Axis) in 0.254 0.502
-B .
;L:)T FOR T-BOLT OR 5LOT FOR T-80LT OR 1.728 ‘—1
4" HEX HEAD SCREW [ Y4" HEX HEAD SCREW
2X SLOT FOR SLOT FOR
BOTTOM CLIP 2.500 BOTTOM CLIP
1 . 3.000
1.316 _f"
SLOT FOR
%" HEX BOLT I SLOT FOR 1.385
_ %" HEX BOLT
387 —» [——
750 , L— 1.207 <—{
Y Y | 1.875 |
) !
L mx - X
SolarMount Beam SolarMount HD Beam

Dimensions specified in inches unless noted

O




ENERGY Technical Brief - NA

M215 Microinverter Instailation Pﬂanhing

The Enphass M215 Micreinverter

The M215 Microinverter is Enphase’s most powerful

and efficient model yet. This grid-tied microinverter

is compatible with most 60-cell PV modules (up to ,

260W) and installs quickly and easily. It works with o= - —
both three-phase 208 Vac or single-phase 240 Vac

services in North America; voltage is determined by
cable type.

For detailed installation information, refer to the _ %L”‘:‘Z‘J, enphase
M215 Installation and Operations Manual and
the M215 Quick Install Guide at

http://www.enphase.com/support/downloads.

Microinverter Compatibility

The M215 should be paired only with a 60-cell PV module. Refer to the Enphase website
(bttp://www.enphase.com/support/downioads) for a list of electrically-compatible PV modules and

approved PV module racking systems.

To ensure mechanical compatibility, be sure to order the correct Module Connector Type for both
microinverter and PV module from your distributor.

Model Number Electrical Compatibility Module Connector Type

M215-60-2LL-S22 60 cell PV module MC-4 Type 2 Locking or
M215-60-2LL-S22-NA Amphenol H4 Locking

M215-60-2LL-523 60 cell PV module . Tyco Solarlock Locking*
M215-60-2LL-S23-NA

*Note: Tyco connectors on PV modules can vary in polarity, and either the male or female connector
may be positive. Only the MALE positive will mate with Enphase Microinverters with S23 connectors.

Be sure to order the correct connector type for both microinverter and PV module from your
distributor.

As a rule, the electrically-positive output of the PV module always connects to the positive input of the
microinverter. However, PV modules come with a variety of labels. For more information, refer to
Mating Microinverters with PV Modules for Correct Polarity under the Enphase downloads at

http://www.enphase.com/support/downloads.

Branch Circuit Capacity

Do not exceed the maximum number of microinverters in an AC branch circuit as listed in the
following table. You must protect each microinverter AC branch circuit with a 20A maximum breaker.

Maximum number of M215s per 20 amp AC Branch Circuit

Service type Max M215s per AC branch
240V 17

208V |25
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Enphase Engage Cabling System

The M215 incorporates DC connectors and an AC connector. There is no integral AC cable on the
M215. The Enphase Cabling System accomplishes the AC connection.

The Cabling System is a continuous length of 12 AWG, outdoor rated cable, with integrated connectors
for microinverters. These connectors are preinstalled along the entire cable and spaced to
accommodate both portrait and landscape PV
module orientations.

The cable is installed by simply rolling out the
desired length of cable and cutting it to size. One
end is wired directly into the junction box at the
head of the branch circuit, eliminating the need for a
separate AC interconnect cable. The other end is
sealed from the environment using an Enphase
Branch Terminator. The M215 AC cable connectors
are then plugged into the regularly-spaced
connectors as shown.

The Enphase Cabling System is available in two
connector spacing options and two voltage types.
Depending upon installer needs, the cabling is also available in a variety of lengths.

Connector Spacing Options

The gap between connectors on the cable can be either 1.025 meters (40”) or 1.7 meters (67"). The
1.025 meter spacing is best suited for connecting PV modules installed in portrait mode, while the 1.7
meter gap is best suited to PV modules installed in landscape mode.

Ao e 1.7 MELErs — i e L7 m@terS —e - oo p

Copyright Enphase Energy, Inc. 2011 2 . 05/17/11
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Voltage Types and Conductor Count

le]

E N

The voltage types are either 240VAC split phase or 208VAC three phase. All cable connectors bear
labels indicating their cable voltage designation. Typically used for residential applications,
240VAC includes four conductors. This cabling should also be used for split phase 208VAC

applications. Three-phase 208VAC cabling includes five conductors, and is used for most commercial

installations. Because Enphase microinverters out
the phases by rotating conductor use from one m

icroinve

diagram. In the diagram, the three phases are labeled A, B, and C.

put onto two phases, three phase cabling balances
rter to the next as shown in the following

A
B
Cc

Cc
A
=)

=

=

B
c
A

B

Om| >

A/B

1<

Racking Compatibility

C/A

al

8/C

A,
|

Engage Cabling is compatible with a variety of racking systemé. For a list of approved PV module
racking types, refer to the Racking Compatibility document at

ort/downloads).

(http:

www.enphase.com/su

Cabling Length Options

Engage Cabling is avaitable in shorter len

Longer lengths can be ordered and cut to suit per order. Ordering options include:

gths with 30-40 connectors, depending upon voltage type.

Model Number

Connector

Voltage type/ | Connector PV module | Approx.

conductor # count spacing orientation | weight
ET10-240-40 iz;c%\l{\gﬁ&tor 40 connectors 1.025 m (40") | Portrait z‘folufsg)
ET17-240-40 ¢214c(:>\f,1?1&:tor 40 connectors 1.7 m (67") Landscape (2254|;<sg)
ET10-208-30 éoceo\:\g&:tor 30 connectors | 1.025 m (40") | Portrait (13?06|;<S?)
ET17-208-30 (2:3:;/&(;6? 30 connectors | 1.7 m (67") Landscape (13559“1(59)
ET10-240-BULK 24;\;/;5&0" 240 connectors | 1.025 m (40") | Portrait ?;/gcr) ?Ss;@
el o Bl Rl e e
ET10-208-BULK gocao\:\ggz:tor 240 connectors | 1.025 m (40") | Portrait ?;85 ?:5;(9
ET17-208-BULK éocso\l{éﬁz:tor 240 connectors | 1.7 m (67") Landscape (();86 ?[?5;@

Copyright Enphase Energy, Inc. 2011

05/17/11
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Planning for Cable Lengths and Type

The Cabling System is flexible enough to adapt to almost any solar design. To determine the length
and cable type that you need, take into account the following considerations:

The number of Enphase Microinverters to be installed on the AC branch. Be certain to
allocate the correct number of connectors, including extra connectors for gaps and turns.

Additional length required to reach from the AC branch circuit junction box to the

first microinverter. If greater than half a connector cable interval is needed, it may be

necessary to include one (or more) unused connectors in order to span this distance. Unused
connectors must be covered with Enphase watertight sealing caps.

Additional length required to reach from one row of PV modules to the next. If the PV

modules are laid out in multiple rows, the distance from one row to the next often requires
additional cabling length.

Bend radius. When planning cabling turns or loops, you must account for a minimum bend
radius of 6.7 cm (2.625"),

Multiple sub-arrays. Often, the AC branch circuit may be composed of several smaller sub-
arrays across more than one roof plane. In this case, the cable is cut to service each smaller
array, and the sub-arrays are connected together using appropriately rated runs of conduit.
The transition from cable to conduit is accomplished using an outdoor rated junction box, as

required by the NEC and local code. Unused connectors must be covered with Enphase
watertight sealing caps.

Mixture of PV modules in both portrait and landscape installation. Often, PV

installations use modules installed in mixed orientation (both portrait and landscape mode). In
this case there are three choices for cabling:

1. Cabling with 1.025 meter spacing between connectors results in cleanest install for the
modules in portrait mode. For modules placed in landscape mode, plan for an unused
connector between each PV module to achieve the required additional distance. Unused
connectors must be covered with Enphase watertight sealing caps.

2. Cabling with 1.7 meter spacing between connectors results in cleanest install for the
modules in landscape mode, but requires that any additional cable length between PV
modules in portrait mode be coiled and dressed so that cabling does not contact the roof.
Again, unused connectors must be covered with Enphase watertight sealing caps.

3. Another solution when modules are installed in mixed orientation is to transition between

1.025 and 1.7 meter spacing cable options using an outdoor rated junction box. This
junction box can be installed to the PV module railing.

Copyright Enphase Energy, Inc. 2011 4 05/17/11
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Example Instaliation Layout and Parts Needed

enphase

ENERGY

The following installation diagram shows an example with five branches. The 208V layout shows five
center-fed branches with 24 microinverters each. The PV modules are in landscape orientation. Tables

following the diagram list required and optional equipment.

@
120 PV modules, 60-cell
120 M21S microinverters

208 VAC Enphase cabling

(o 120 amp, 3 pole
Five 20 amp branch circuits ° disconnect
Five branch circuits with 24 microinverters each

] 5

125A MB load center
I l Five 3-pole 20 amp

(T circuit breakers

MZISl Microinverters

\

Enphase Cabling System
t

i e e

did o0 g

109

Copyright Enphase Energy, Inc. 2011 5
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Quantity | Description Order Number
120 M215 Microinverter M215-60-2LL-S22 or M215-60-2LL-S23
3 packs Cable clips (each pack contains 100 clips) ET-CLIP-100
1 pack Disconnect tool (each pack contains five tools) ET-DISC-05
Branch Terminator (each pack contains 10 ET-TERM-10
1 pack .
terminators)
Enphase cabling divided into ten lengths: ET17-208-BULK
1 Each length should be about 20.4 meters (67 feet)
with 12 connectors.
Watertight sealing caps (Each pack contains 10). ET-SEAL-10
1 pack Required only if there are any unused connectors;
Unused connectors must be covered with this cap.
Envoy Communications Gateway IEMU-03
1 -or-

LCF Envoy (Line Commmunications Filter)*

ELCF-120-001

Non-Enphase Items Required

Quantity Description

120 60-cell PV module

5 Weather-proof (NEMA) junction box

5 Three-pole 20 amp circuit breaker

1 Three-pole 120 amp circuit breaker

1 125 amp load center

1 Lightning protection device (3-phase AC surge protector)
as needed Homerun conductors

as needed Continuous grounding conductor or WEEB )
as needed Torque wrench, sockets, wrenches for mounting hardware
as needed Adjustable wrench or open-ended wrench (for terminator caps)
as needed Inspection mirror

(for viewing indicator lights on the undersides of the microinverters)

! An LCF Envoy may be required for systems that are 30kW in size or larger.

Copyright Enphase Energy, Inc. 2011 6
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SPEC 4300
January, 2007

FREP®

FR-EPR/CPE, Control, Unshielded

600V, UL Type TC-ER'—E-2 Color Code

MINIMUM AVG. | MINIMUM AVG. COPPER NET
00|, | TR | i | Sos | v
ﬁ}ﬁk‘éﬁ Cono, ﬁ STRAND INCHES | mm | INCHES | mm |INCHES| man| 100t kghm | 10001t |k
14 AWG MULTI CONDUCTORS
279560 | 2 Flat| 14 |7/.0242{ 0.030 |0.76| 0.045 1.14] 365x.230 { 9.3x5.8 26 38 61 91
305320* 2| 14 {7/.0242] 0.030 |0.76] 0.045 {1.14| 0.370 | 9.40 26 39 71| 106
280180 31 14 17/.0242f 0.030 {0.76] 0.045 [1.14|0.390 { 9.91 39 59 92 | 137
280190 41 14 17/.0242f 0.030 |0.76] 0.045 |1.14| 0.425 | 10.80 53 78 | 115 11
279870 5| 14 17/.0242} 0.030 {0.76] 0.045 |1.14| 0.465 [ 11.81 66 98 | 139 | 207
280200 7] 14 {7/.0242] 0.030 |0.76} 0.045 |1.14]| 0.505 | 12.83 92 137 | 173 | 257
280210 9| 14 [7/.0242| 0.030 {0.76} 0.060 |1.52| 0.620 | 15.75| 118 176 | 240 357
279880 | 12| 14 |7/.0242] 0.030 {0.76] 0.060 [1.52] 0.700 [17.78] 158 | 235 | 301 | 448
279580 19| 14 [7/.0242} 0.030 {0.76] 0.060 |1.52{0.815 | 20.70| 250 372 | 468 | 696
279590 | 25| 14 |7/.0242| 0.030 [0.76] 0.080 {2.03[0.935 | 23.75] 323 | 481 | 624 | 929
347080 30| 14 17/.0242| 0.030 {0.76] 0.080 |2.03{1.030 | 26.16| 387 576 | 747 |1112
279600* 37| 14 17/.0242] 0.030 {0.76] 0.080 |2.03|1.110 | 28.19] 466 694 | 875 [1302
12 AWG MULTI CONDUCTORS
279840 | 2 Flat| 12 |7/.0305| 0.030 [0.76] 0.045 |1.14]400c26s [10262| 40 | 60 | 82] 122
3076907 2| 12 |7/.0305| 0.030 {0.76] 0.045 [1.14] 0.410 [10.41] 41 | 61| 94| 140
280170 j3+ Gmd| 12 [7/.0305| 0.030 [0.76{ 0.045 [1.14| 0.410 [10.41] 85 | 127 | 148] 220
280300 3| 12 |7/.0305| 0.030 |0.76] 0.045 [1.14] 0.435 [11.05] 64 | 95] 124] 185
280310 4] 12 }7/.0305] 0.030 [0.76] 0.045 [1.14] 0.475 [12.07] 85 | 127 | 157] 234
280320 5] 12 17/.0305] 0.030 |0.76] 0.045 [1.14| 0.520 [13.21] 106 158 | 191| 284
279880 7] 12 17/.0305{ 0.030 |0.76] 0.060 |1.52} 0.595 |15.11] 149 221 268 | 399
280330 9| 12 ]7/.0305] 0.030 |0.76] 0.060 [1.52| 0.695 |17.65 191 285 | 337] 502
280340 12| 12 }7/.0305] 0.030 |0.76] 0.060 {1.52| 0.765 [19.43] 247 368 | 428 637
279610 19{ 12 }7/.0305] 0.030 |0.76] 0.080 {2.03| 0.940 |23.88] 391 582 | 688(1024
295400 25| 12 17/.0305} 0.030 {0.76] 0.080 [2.03| 1.095 |27.81] 515 767 | 854 {1271
347100 30} 12 [7/.0305| 0.030 |0.76} 0.080 |2.03}1.150 |29.21| 618 920 {1002 [1491
301870| 37| 12 |7/.0305] 0.030 [0.76] 0.080 |2.03] 1.240 [31.50] 762 | 1134 | 1240 1845
10 AWG MULTI CONDUCTORS
279570 | 2 Flat| 10 |7/.0385| 0.030 |0.76| 0.045 [1.14 445x.270 | 11.3x6.9 64 95 | 113 | 168
305340* 2] 10 ]7/.0385{ 0.030 |0.76| 0.045 |1.14| 0.455 |11.56 65 97 | 128 | 190
279680 |3+ Gmd} 10 | 7/.0385| 0.030 {0.76| 0.045 [1.14 0.485 |12.32] 134 199 | 225335
280410 3| 10 {7/.0385| 0.030 [0.76] 0.045 |1.14] 0.485 [12.32] 100 150 | 172 | 256
279900 4] 10 [7/.0385} 0.030}0.76| 0.060 |1.52] 0.560 |14.22] 134 199 | 234 | 348
279620 5} 10 [7/.0385| 0.030 10.76| 0.060 |1.52]| 0.615 |15.62] 167 249 | 284 | 423
279630 71 10 17/.0385] 0.030 |0.76{ 0.060 |1.52{ 0.670 |17.02] 234 349 | 381 | 567
279640 9] 10 |7/.0385] 0.030 |0.76] 0.060 |1.52{0.760 {19.30} 295 440 | 464 | 691
279650 12| 10 | 7/.0385| 0.030 (0.76| 0.080 |2.03} 0.905 [22.99] 402 598 | 651.) 969

Dimensions and weights are nominal; subject to industry tolerances.
*Non-stock item, minimum runs apply. Please consult Customer Service for price and defivery.

YApproved as TYPE TC-ER for Exposed Run applications of 3 or more conductors as defined by NEC.

LISTED

Product Construction

Conductor:
¢ 14 AWG thru 10 AWG fully annealed stranded
tinned copper per ASTM B33
* Class B stranding per ASTM B8

Insulation:
* Flame-retardant Ethylene Propylene Rubber
(FR-EPR) Type Il
» Calor-coded: per ICEA Method 1; Table E-2
(Does not include white or green)

Jacket:
* Flame-retardant thermoptastic
Chlorinated Polyethylene (CPE)

Print
* GENERAL CABLE® (WC) FREP® XX/C
XXAWG EPR/CPE (UL) TYPE TC-ER' XHHW-
2 CDRS 90°C WET OR DRY 600V DIR BUR
SUN RES DAY/MONTH/YEAR OF MFG
SEQUENTIAL FOOTAGE MARK

Options:

s 2kV version

* Bare copper conductor

¢ Class C stranding

* E-1 Color Code—See Spec 4310

* Overall shielded multi canductor

* Flame-retardant Cross-Linked Polyethene
(FR-XLPE) insulation

* Thermoplastic Low-Smoke, Zero-Halogen
(LSZH) jacket

* Other constructions available upon request

ApPhcatlons:
* In free air, raceways or direct burial
* In wet or dry locations
* Permitted for Exposed Run ‘ER’' use
in accordance with NEC for 3 or more
conductors
* Appraved for direct burial, Class I, Div. 2
industrial hazardous focations per NEC

Features:
* Rated at 90°C wet or dry
* Ripcord applied to all cables with jacket
thickness of 60 mils or less
* Excellent physical, thermal and electrical
properties .
¢ Sunlight- and weather-resistant
* Excellent moisture resistance
* Excellent resistance to compression cuts and
heat deformation
* Low coefficient of friction for easy pulling
* Excellent flame resistance —burns to ash;
does not exhibit thermoplastic drip
* Excellent low temperature cold bend
characteristics
* Meets cold bend test at -40°C
* Meets the crush and impact requirements of
Type MC cable for 3 or more conductors
Compliances:
Industry Compliances:
* UL 44 Type XHHW-2
* UL 1277 Type TC-ER for 3 or more
conductors
* UL 1581
* ICEA S-73-532
Flame Tests Compfiances:
e UL 1581 VW-1
s UL 1277
 |IEEE 383
 |IEEE 1202
* CSA FT-4
» [CEA T-29-520
Other Compliances:
= EPA 40 CFR, Part 261 for leachable lead
content per TCLP
* OSHA acceptable

Packaging:
* Material cut to length and shipped on
non-returnable wood reels

 General Cable

Phone: 888-593-3355
www.generalcable.com
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OVERVIEW

Polycrystalline Solar Module

Hanwha SolarOne’s SF220 Polycrystalline Module delivers the

applications. Featuring a smooth, all-blue surface and a tight +3% power tolerance, the SF220 Poly provides an aesthetically
attractive and efficient option for commercial and utility installations. The module has undergone comprehensive testing for
reliable performance over time and is certified to comply with the latest Class A safety standards.

KEY TECHNICAL FEATURES

* 5 year product warranty, 25 year performance warranty*

* Module certified to withstand high snow loads, up to 5.4kN/mz2++*
¢ Tight power tolerance: +3%, anti-reflective coating

* Free module recycling through membership in PV Cycle

L RN A N S R

Plase e e o

SelarOre, Pees et Waiard b ohdaiils,
SidarOne edude nstaflat on Guide,

QUALITY AND ENVIRONMENTAL CERTIFICATES_

¢ ISO 9001 quality standards and ISO 14001 environmental standards
* OHSAS 18001 occupational health and safety standards

¢ IEC 61215 and IEC 61730 Class A certifications

¢ Conformity to CE

ABOUT HANWHA SOLARONE

Hanwha SolarOne is a vertically integrated manufacturer of photovoltaic modules
designed to meet the demands of the global energy consumer. From high-grade
crystalline silicon, to module production, to project development and financing,
Hanwha SolarOne is setting the new standard in innovation and value.

* High reliability, guaranteed quality, and excellent cost-efficiency due to vertically
integrated production and control of the supply chain;

* Optimization of product performance and manufacturing processes through a
strong commitment to research and development;

* Global presence throughout Europe, North America, and Asia, offering regional
technical and sales support.

& CE Y B~

O Hanwha SolarOne

performance and efficiency required for targe power ouput

www_hanwha-solarone.com



ELECTRICAL CHARACTERISTICS

Electrical Characteristics at Standard Test Conditions (STC)

OPEN CIRCUIT VOLTAGE (V,,) 36.7v 36.8v 36.8V 37.0v 37.1v 37.2v
SHORT CIRCUIT CURRENT (i,.) 8.18A 8.34A 8.44A 8.54A 8.64A 8.74A

VOLTAGE AT MAXIMUM POWER (V) 29.9v 30.0v 30.1v 30.2v 30.3v 30.4V
CURRENT AT MAXIMUM POWER (I,) 7.53A 7.67A 7.81A 7.95A 8.08A 8.22A

MODULE EFFICIENCY (%) 13.6
P bl bord il by *

[t RN I T T AT TR

13.9

SEL RGeSt LE a0

14,2 14.5 14.8 15.1

Electrical Characteristics at Normal Operating Cell Temperature (NOCT)

MAXIMUNIEOWERIEIW) 1838 1878 1 ey LA 178 m
OPEN CIRCUIT VOLTAGE (V,.) 33.1v 33.3v 33.5v 33.7v 34.1v 34.2v
SHORT CIRCUIT CURRENT (1..) 6.50A 6.66A 6.74A 6.84A 6.99A 7.07A

VOLTAGE AT MAXIMUM POWER (V,,) 27.1V 27.2v 27.3v 27.4v 27.6V 27. 7V
CURRENT AT MAXIMUM POWER (I,.) 6.02A 6.14A 6.23A 6.35A 6.46A 6.58A
MODULE EFFICIENCY (%) 12.3 12,6

P

SIS RTINS

Temperature Characteristics

NORMAL OPERATING CELL
TEMPERATURE (NOCT) 45 +3°C

TEMPERATURE COEFFICIENTS OF P -0.45%/°C
TEMPERATURE COEFFICIENTS OFV  -0.32%/°C
TEMPERATURE COEFFICIENTS OF | -0.04%/°C

I ETC it e e b o SOV *28 BEA D26 o0 b o chitne Frroper dore

12.9 13.2 135 138

B N

Maximum Ratings

MAXIMUM SYSTEM VOLTAGE 1000V (IEC);
600V (UL}

SERIES FUSE RATING 15A

MAXIMUM REVERSE CURRENT  Series fuse
rating multiplied

Performance at Low Irradiance:
The typical relative change in module
efficiency at an irradiance of
200W/m?2in relation to 1000Wm?2
(both at 25°C and AM 1.5G
spectrum) is less than 5%.

Various Irradiance Levels

$000 W/mt

800 Wim®

Current (A
6~ N~ w A n o v ow

400 Wiem!

CELLTEMP:25°C

by 1.35
MECHANICAL CHARACTERISTICS
DIMENSIONS 1652mm x 1000mm x 45mm (65.04 in x39.37 inx 1.77 in} Basic Design
WEIGHT 21kg (46.2 Ibs) ' — ,
FRAME Aluminum alloy _l e j
FRONT Tempered glass e ,.,m;e Srainage hoes/
ENCAPSULANT EVA = sunction box
) ) Duw e
BACK COVER Composite sheet AP
CELL TECHNOLOGY Polycrystalline o
CELL SIZE 156mm x 156mm (6.14 in x 6.14 in) soorm | |Soomen
NUMBER OF CELLS (Pieces) 60 (6 x 10) BACK VIEW
JUNCTION BOX Protection class IP65 with bypass-diode FElS | emyrae: R
OUTPUT CABLES Solar cable: 4mm? length 900mm (35.4in) F"'"’"J e
CONNECTOR Linyang LYO706-2 - ';,...,,, ]
3 ,/‘15

=1
SYSTEM DESIGN PACKAGING AND STORAGE ) I/j
OPERATING TEMPERATURE -40°Cto85°C  STORAGE TEMPERATURE -40°Cto85°C — ’ =
HAIL SAFETY IMPACT VELOCITY 25mmat23ms  PACKAGING CONFIGURATION 22 pes per pallet \‘/‘0\( __g—z,i ¥@ﬂ
FIRE SAFETY CLASSIFICATION Class C LOADING CAPACITY
STATIC LOAD WIND/SNOW 5.4kN/m> (40 FT. CONTAINER) 572 pieces pranesmier Moo s

BHac g Saudlas To. L, Spe s £1e Subiec e Ll g Athew ot g RoeTe 20118070
|

O Hanwha SolarOne

anhanwh&solarone.com
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SolarMount Module Connection Hardware

SolarMount Bottom Up Module Clip
| Part No. 321001, 321002

- Washer
{hidden..sge
no

Bottom Up Clip material: One of the following extruded aluminum

alloys: 6005-T5, 6105-T5, 6061-T6

Ultimate tensile: 38ksi, Yield: 35 ksi

Finish: Clear Anodized

Bottom Up Clip weight: ~0.031 ibs (14g)

Allowable and design loads are valid when components are

assembled with SolarMount series beams according to authorized

UNIRAC documents

+ Assemble with one %"-20-ASTM F593 bolt, one %"-20 ASTM F594
serrated flange nut, and one %" flat washer

+  Use anti-seize and tighten to 10 ft-Ibs of torque

* Resistance factors and safety factors are determined according to
part 1 section 9 of the 2005 Aluminum Design Manual and third-
party test results from an 1AS accredited laboratory

*  Module edge must be fully supported by the beam

* NOTE ON WASHER: Install washer on bolt head side of assembly.
‘ DO NOT install washer under serrated flange nut
|

Beam__ N > Bolt

| Applied Load Average | Allowable | Safety Design | Resistance
* Direction Ultimate Load | Factor, Load Factor,
Ibs (N) Ibs (N) FS Ibs (N) o

Tension, Y+ 1666 (6967) | 686 (3052) 2.28 | 1038 (4615) 0.662

X Transverse, Xt | 1128 (5019) | 329 (1463) 3.43| 497 (2213) 0.441

LoeX Sliding, Z+ 66 (292) 27 (119) 244 41 (181) 0.619

Dimensions specified in inches unless noted

e
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SoiarMount Mid Clamp
Part No. 320008, 320009, 320019, 320020, 320021,
320084, 320085, 320086, 320087, 320120, 320122

*  Mid clamp material: One of the following extruded aluminum
alloys: 6005-T5, 6105-T5, 6061-T6

* Ultimate tensile: 38ksi, Yield: 35 ksi

*  Finish: Clear or Dark Anodized

*  Mid clamp weight: 0.050 Ibs (23g)

«  AHowable and design loads are valid when components are
assembled according to authorized UNIRAC documents

* Values represent the allowable and design load capacity of a single
mid clamp assembly when used with a SolarMount series beam to
retain a module in the direction indicated

+ Assemble mid clamp with one Unirac %”-20 T-bolt and one %"-20
ASTM F594 serrated flange nut

*  Use anti-seize and tighten to 10 ft-Ibs of torque

* Resistance factors and safety factors are determined according to
part 1 section 9 of the 2005 Aluminum Design Manual and third-
party test results from an IAS accredited laboratory

Applied Load Average | Allowable | Safety Design | Resistance
LOODISTANCE = = Direction Ultimate Load | Factor, Load Factor,
PETWEEN MODULES i Ibs (N) Ibs (N) FS ibs (N) ®
Tension, Y+ 2020 (8987) | 891 (3963) 2.27 | 1348 (5994) 0.667
Transverse, Z+ 520 (2313) 229 (1017) 2.27 346 (1539) 0.665
I - Se— Sliding, X+ 1194 (5312) | 480 (2179) 2441 741 (3295) 0.620
Lok -
Dimensions specified in inches unless noted
SolarMount End Clamp
Part No. 320002, 320003, 320004, 320005, 320006,
320012, 320013, 320014, 320015, 320016, 320017,
320079, 320080, 320081, 320082, 320083, 320117, . A . .
320118, 320123, 320124, 320173, 320185, 320220, * End clamp material: One of the following extruded aluminum
320233, 320234, 320331 ‘ alloys: 6005-T5, 6105-T5, 6061-T6

* Ultimate tensile: 38ksi, Yield: 35 ksi

»  Finish: Clear or Dark Anodized

* End clamp weight: varies based on height: ~0.058 Ibs (26g)

*  Allowable and design loads are valid when components are
assembled according to authorized UNIRAC documents

*  Values represent the allowable and design load capacity of a single
end clamp assembly when used with a SolarMount series beam to
retain a module in the direction indicated

* Assemble with one Unirac ¥%"-20 T-bolt and one ¥%"-20 ASTM F594
serrated flange nut :

*  Use anti-seize and tighten to 10 ft-Ibs of torque

* Resistance factors and safety factors are determined according to
part 1 section 9 of the 2005 Aluminum Design Manual and third-
party test results from an IAS accredited laboratory

*  Modules must be installed at least 1.5 in from either end of a beam

T A Applied Load Average | Allowable | Safety Design | Resistance

[ Direction Ultimate Load | Factor, Loads Factor,

e | r&!r——— . Ibs (N) Ibs (N) FS ibs (N) °

:ﬁiﬁ; l I | Tension, Y+ 1321 (5876) | 529 (2352) 250 | 800 (3557) 0.605

““C';NESSE L i Transverse, Z+ 63 (279) 14 (61) 4.58 21 (92) 0.330

. . . LL Sliding, X+ 142 (630) 52 (231) 272 79 (349) 0.555
Dimensions specifiedifn-inches-unless poted

2 .|
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SolariMiount Beam Connection Hardware

Solariiount L-Foot

Part No. 310065, 310066, 310067, 310068

EXUY

3X SLOT FOR

% HARDWARE -
a2 .
-~ -

Dimensions specified in inches unless noted

L-Foot material: One of the following extruded aluminum alloys: 6005-
T5, 6105-T5, 6061-T6
Ultimate tensile: 38ksi, Yield: 35 ksi
Finish: Clear or Dark Anodized
L-Foot weight: varies based on height: ~0.215 |bs (98g)
Allowable and design loads are valid when components are
assembled with SolarMount series beams according to authorized
UNIRAC documents
For the beam to L-Foot connection:

+ Assemble with one ASTM F593 %"-16 hex head screw and one

ASTM F584 ¥%’serrated flange nut

* Use anti-seize and tighten to 30 ft-lbs of torque
Resistance factors and safety factors are determined according to part
1 section 9 of the 2005 Aluminum Design Manual and third-party test
results from an |IAS accredited laboratory

NOTE: Loads are given for the L-Foot to beam connection only; be

sure to check load limits for standoff, lag screw, or other
attachment method

Applied Load Average Safety Design | Resistance
Direction Ultimate | Ailowable Load Factor, Load Factor,
Ibs (N) Ibs (N) FS Ibs (N) o

Sliding, Z+ | 1766 (7856) 755 (3356) 234 1141(5077) 0.646
Tension, Y+ | 1859 (8269) | 707 (3144) 2.63| 1069 (4755) 0.575
Compression, Y- | 3258 (14492) 1325 (5893) 246 | 2004 (8913) 0.615

" Traverse, X+ 486 (2162) 213 (949) 2.28 323 (1436) 0.664

!
[
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Solarifiount Beams

Properties Units SolarMount SolarMount HD
Beam Height in 25 3.0
Approximate Weight (per linear ft) plf 0.811 1.271
Total Cross Sectional Area in? 0.676 1.059
Section Modulus (X-Axis) in? 0.353 0.898
Section Modulus (Y-Axis) in® 0.113 0.221
Moment of Inertia (X-Axis) in 0.464 1.450
Moment of Inertia (Y-Axis) in* 0.044 0.267
Radius of Gyration (X-Axis) in 0.289 1.170
Radius of Gyration (Y-Axis) in 0.254 0.502
i S Y — —— pma— . ]
SLOT FOR T-BOLT OR ' 1.728
1/“ HEX HEAD SCREW SLOT FOR T-BOLT OR
4 o Y4" HEX HEAD SCREW
2X SLOT FOR SLOT FOR
BOTTOM CLIP 2.500 BOTTOM CUP
3.000
1.316
SLOT FOR —F_|
A N SLOT FOR 1.385
8" HEX BOLT
( %" HEX BOLT L
.387 — r-— L _
750 _ ’ l-— 1.207-|
Y Y r 1.875 |
) A
S X ComX
SolarMount Beam SolarMount HD Beam

Dimensions specified in inches unless noted

I
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Technical Brief - NA

M215 Mﬁcroinvérter Installation Planning

The Enphase M215 Microinverter

The M215 Microinverter is Enphase’s most powerful

and efficient model yet. This grid-tied microinverter

is compatible with most 60-cell PV modules (up to ' T
260W) and installs quickly and easily. It works with =
both three-phase 208 Vac or single-phase 240 Vac
services in North America; volitage is determined by

cable type.

For detailed installation information, refer to the Eej, enphase?
M215 Installation and Operations Manual and :

the M215 Quick Install Guide at
http://www.enphase.com/support/downlioads.

Microinverter Compatibility

The M215 should be paired only with a 60-cell PV module. Refer to the Enphase website

(http://www.enphase.com/support downloads) for a list of electrically-compatible PV modules and
approved PV module racking systems. '

To ensure mechanical compatibility, be sure to order the correct Module Connector Type for both
microinverter and PV module from your distributor.

Model Number Electrical Compatibility Module Connector Type
M215-60-2LL-S522 60 cell PV module MC-4 Type 2 Locking or
M215-60-2LL-S22-NA

Amphenol H4 Locking

M215-60-2LL-S23 60 cell PV module

Tyco Solarlock Locking*
M215-60-2LL-S23-NA

*Note: Tyco connectors on PV modules can vary in polarity, and either the male or female connector
may be positive. Only the MALE positive will mate with Enphase Microinverters with $23 connectors.

Be sure to order the correct connector type for both microinverter and PV module from your
distributor.

As a rule, the electrically-positive output of the PV module always connects to the positive input of the
microinverter. However, PV modules come with a variety of labels. For more information, refer to
Mating Microinverters with PV Modules for Correct Polarity under the Enphase downloads at

http://www.enphase.com/support/downloads. '

Branch Circuit Capacity

Do not exceed the maximum number of microinverters in an AC branch circuit as listed in the
following table. You must protect each microinverter AC branch circuit with a 20A maximum breaker.

Maximum number of M215s per 20 amp AC Branch Circuit

Service type Max M215s per AC branch

240V 17

208V 25
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Enphase Engage Cabling System

The M215 incorporates DC connectors and an AC connector. There is no integral AC cable on the
M215. The Enphase Cabling System accomplishes the AC connection.

The Cabling System is a continuous length of 12 AWG, outdoor rated cable, with integrated connectors
for microinverters. These connectors are preinstalled along the entire cable and spaced to
accommodate both portrait and landscape PV
module orientations.

The cable is installed by simply rolling out the
desired length of cable and cutting it to size. One
end is wired directly into the junction box at the
head of the branch circuit, eliminating the need for a
separate AC interconnect cable. The other end is
sealed from the environment using an Enphase
Branch Terminator. The M215 AC cable connectors
are then piugged into the regularly-spaced
connectors as shown.

The Enphase Cabling System is available in two
connector spacing options and two voltage types.
Depending upon installer needs, the cabling is also available in a variety of lengths.

Connector Spacing Options

The gap between connectors on the cable can be either 1.025 meters (40”) or 1.7 meters (67"). The
1.025 meter spacing is best suited for connecting PV modules installed in portrait mode, while the 1.7
meter gap is best suited to PV modules installed in landscape mode.

Ao e 1.7 MRLETS o e et rreome e 1.7 MELRIS - e oy

Copyright Enphase Energy, Inc. 2011 2 05/17/11
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L"?. Voltage Types and Conductor Count

The voltage types are either 240VAC split phase or 208VAC three phase. All cable connectors bear
labels indicating their cable voltage designation. Typically used for residential applications,
240VAC includes four conductors. This cabling should also be used for split phase 208VAC
applications. Three-phase 208VAC cabling includes five conductors, and is used for most commercial
installations. Because Enphase microinverters output onto two phases, three phase cabling balances
the phases by rotating conductor use from one microinverter to the next as shown in the following

diagram. In the diagram, the three phases are labeled A, B, and C. -

IOIUJ >

y

v lp @]

S|

B
Cc
A

O3>

=

A/B

1<

Racking Compatibility

C/A

|
'l
i

Ay
|

8/C

A
l

Engage Cabling is compatible with a variety of racking systems. For a list of approved PV module
racking types, refer to the Racking Compatibility document at

(http:[[www.enghase.com[suggort[downloads).
Cabling Length Options

Engage Cabling is available in shorter lengths with 30-40 connectors, depending upon voltage type.
Longer lengths can be ordered and cut to suit per order. Ordering options include:

Model Number | Voltage type/ | Connector Connector PV module | Approx.
conductor # count spacing orientation | weight
ET10-240-40 i‘t:%\:lgi;:tor 40 connectors | 1.025 m (40”) | Portrait (1‘?(.)1I ;sg)
ET17-240-40 54&\:\/(\15&0'_ 40 connectors 1.7 m (67") Landscape (2‘(1)54“559)
ET10-208-30 ' gocso\rlwgﬁzztor 30 connectors | 1.025 m (40”) | Portrait (13306|bksg)
ET17-208-30 gg:;/&(is? 30 connectors 1.7 m (67") Landscape (13559|l;(sg)
ET10-240-BULK ‘2‘4‘:00\:]/;3&0" 240 connectors | 1.025 m (40") | Portrait ?;gg ?é)s;@
ET17-240-BULK ‘Ztt(l\r/]gi,ctor 240 connectors | 1.7 m (67") Landscape ?;/gcr) ?l?s;(g
ET10-208-BULK EOCSO\:SS,Ctor 240 connectors 1.925 m (40") | Portrait ?;/(e)g ?é)s;g
Erl7’-208-BULK gOC%Y‘gS,Ctor 240 connectors | 1.7 m (67") Landscape ‘();g(; ?t?syg

Copyright Enphase Energy, Inc. 2011

05/17/11



[@] enphase

ENERGY

Planning for Cable Lengths and Type

The Cabling System is flexible enough to adapt to almost any solar design. To determine the length
and cable type that you need, take into account the following considérations:

The number of Enphase Microinverters to be installed on the AC branch. Be certain to
allocate the correct number of connectors, including extra connectors for gaps and turns.

Additional length required to reach from the AC branch circuit junction box to the
first microinverter. If greater than half a connector cable interval is needed, it may be
necessary to include one (or more) unused connectors in order to span this distance. Unused
connectors must be covered with Enphase watertight sealing caps.

Additional length required to reach from one row of PV modules to the next. If the PV

modules are laid out in multiple rows, the distance from one row to the next often requires
additional cabling length.

Bend radius. When planning cabling turns or loops, you must account for a minimum bend
radius of 6.7 cm (2.625").

Multiple sub-arrays. Often, the AC branch circuit may be composed of several smaller sub-
arrays across more than one roof plane. In this case, the cable is cut to service each smaller
array, and the sub-arrays are connected together using appropriately rated runs of conduit.
The transition from cable to conduit is accomplished using an outdoor rated junction box, as

required by the NEC and local code. Unused connectors must be covered with Enphase
watertight sealing caps.

Mixture of PV modules in both portrait and landscape installation. Often, PV

installations use modules installed in mixed orientation (both portrait and landscape mode). In
this case there are three choices for cabling:

1. Cabling with 1.025 meter spacing between connectors results in cleanest install for the
modules in portrait mode. For modules placed in landscape mode, plan for an unused
connector between each PV module to achieve the required additional distance. Unused
connectors must be covered with Enphase watertight sealing caps.

2. Cabling with 1.7 meter spacing between connectors results in cleanest install for the
modules in landscape mode, but requires that any additional cable length between PV
modules in portrait mode be coiled and dressed so that cabling does not contact the roof.
Again, unused connectors must be covered with Enphase watertight sealing caps.

3. Another solution when modules are installed in mixed orientation is to transition between

1.025 and 1.7 meter spacing cable options using an outdoor rated junction box. This
junction box can be installed to the PV module railing.

Copyright Enphase Energy, Inc. 2011 4 05/17/11
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é? Example Instailation Layout and Parts Needed

The following instaliation diagram shows an example with five branches. The 208V layout shows five
center-fed branches with 24 microinverters each. The PV modules are in tandscape orientation. Tables
following the diagram list required and optional equipment,

@
120 PV modules, 60-cell
120 M215 microinverters

208 VAC Enphase cabling

120 amp, 3 pole

Five 20 amp branch circuits disconnect

Five branch circuits with 24 microinverters each

TN
0 O

5
125A MB load center
l 1 o I l Five 3-pole 20 amp

(T circuit breakers

M21§ Microinverters

anhase Cabling System

109

! Copyright Enphase Energy, Inc. 2011 5 05/17/11
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Quantity | Description Order Number ,
120 M215 Microinverter M215-60-2LL-S22 or M215-60-2LL-S23
3 packs Cable clips (each pack contains 100 clips) ET-CLIP-100
1 pack Disconnect too! (each pack contains five tools) ET-DISC-05
1 pack Branch Terminator (each pack contains 10 ET-TERM-10
P terminators)
Enphase cabling divided into ten lengths: ET17-208-BULK
1 Each length should be about 20.4 meters (67 feet) .
with 12 connectors.
Watertight sealing caps (Each pack contains 10). ET-SEAL-10
1 pack Required only if there are any unused connectors;
Unused connectors must be covered with this cap.
Envoy Communications Gateway IEMU-03
1 -or-

LCF Envoy (Line Commmunications Filter)®

ELCF-120-001

Non-Enphase Items Required

Quantity Description

120 60-cell PV moduie

5 Weather-proof (NEMA) junction box

S Three-pole 20 amp circuit breaker

1 Three-pole 120 amp circuit breaker

1 125 amp load center

1 Lightning protection device (3-phase AC surge protector)
as needed Homerun conductors

as needed Continuous grounding co'nductor or WEEB

as needed Torque wrench, sockets, wrenches for mounting hardware
as needed Adjustable wrench or open-ended wrench (for terminator caps)
as needed Inspection mirror

(for viewing indicator lights on the undersides of the microinverters)

! An LCF Envoy may be required for systems that are 30kW in size or larger.

Copyright Enphase Energy, Inc. 2011 6

05/17/11



SPEC 4300
January, 2007

FREP®

FR-EPR/CPE, Control, Unshielded
600V, UL Type TC-ER'—E-2 Color Code

MINIMUM AVG. | MINIMUM AVG. COPPER NET
) o | RS | iy | gos [ SR | ol

UMD | GO | WG| STaAtd [ NGHES| s T HES oo THEST s i Lo | o

14 AWG MULTI CONDUCTORS
279560 |2 Flat| 14 |7/.0242] 0.030 0.76] 0.045 [1.14]365x.230 |9.305.8 26 38 61 91
305320* 2| 14 [7/.0242{ 0.030 |0.76| 0.045 |1.14] 0.370 9.40 26 39 71| 106
280180 3| 14 17/.0242} 0.030 |0.76| 0.045 {1.14| 0.390 9.91 39 59 92 | 137
280190 4] 14 [7/.0242] 0.030 {0.76] 0.045 |1.14] 0.425 10.80 53 78 | 1151 171
279870 5| 14 |17/.0242| 0.030 |0.76] 0.045 [1.14] 0.465 11.81 66 98 | 139 | 207
280200 7] 14 17/.0242] 0.030 |0.76 0.045 |1.14] 0.505 12.83 92 137 | 173 | 257
280210 9] 14 17/.0242} 0.030 |0.76} 0.060 |1.52] 0.620 16.75] 118 176 | 240 | 357
279880 121 14 | 7/.0242] 0.030 |0.76] 0.060 [1.52] 0.700 17.78] 158 235 | 301 | 448
279580 19] 14 17/.0242| 0.030 [0.76| 0.060 [1.52]| 0.815 20.70] 250 372 | 468 | 696
279590 25| 14 17/.0242} 0.030 [0.76] 0.080 |2.03} 0.935 23.75] 323 481 | 624 | 929
347080* 30 14 |7/.0242] 0.030°|0.76| 0.080 |2.03 1.030 ] 26.16| 387 576 | 747 [1112
279600*] 37| 14 |7/.0242| 0.030 0.76] 0.080 [2.03/1.110 {28.19] 465 694 { 875 {1302

12 AWG MULTI CONDUCTORS
279840 | 2 Flat| 12 | 7/.0305| 0.030 0.76] 0.045 |1.14|.400x.245 [10.2x6.2 40 60 82] 122
307690* 2] 12 17/.0305! 0.030 ]0.76] 0.045 |1.14]| 0.410 10.41 41 61 94| 140
280170 {3+ Gmd} 12 | 7/.0305| 0.030 0.76] 0.045 |1.14| 0.410 [10.41 85 127 | 148] 220
280300 3] 12 {7/.0305{ 0.030 |0.76| 0.045 |1.14| 0.435 11.05 64 95 | 124|185
280310 4] 12 17/.0305} 0.030 |0.76| 0.045 |1.14 0.475 12.07 85 127 | 157| 234
280320 5| 12 |7/.0305} 0.030 |0.76| 0.045 {1.14] 0.520 13.21] 106 158 | 191| 284
279890 7§ 12 17/.0305] 0.030 [0.76] 0.060 |1.52] 0.595 15.11] 149 221 | 268 399
280330 9] 12 {7/.0305] 0.030 {0.76( 0.060 |1.52| 0.695 | 17.65 191 285 | 337| 502
280340 12] 12 [7/.0305] 0.030 [0.76] 0.060 [1.52] 0.765 19.43| 247 368 | 428] 637
279610 19| 12 | 7/.0305] 0.030 |0.76] 0.080 |2.03] 0.940 23.88| 391 582 | 688(1024
295400 25| 12 17/.0305| 0.030 j0.76] 0.080 |2.03} 1.095 27.81| 515 767 | 8541271
347100 30{ 12 17/.0305| 0.030 {0.76| 0.080 [2.03| 1.150 29.21 618 920 | 1002|1491
301870 37{ 12 }17/.0305]| 0.030 [0.76] 0.080 [2.03]1.240 [31 500 762 | 1134 | 1240[1845

10 AWG MULTI CONDUCTORS
279570 | 2 Flat| 10 | 7/.0385| 0.030 [0.76] 0.045 |1.14 445x270 |11.3068| 64 95 | 113|168
305340 2] 10 17/.0385} 0.030 |0.76] 0.045 {1.14] 0.455 11.56 65 97 | 128 | 190
279680 |3+ Gmd| 10 | 77.0385| 0.030 0.76} 0.045 {1.14/ 0.485 [12.32] 134 199 | 225|335
280410 3] 10 [7/.0385]| 0.030 [0.76} 0.045 |1.14| 0.485 [12.32 100 | 150 | 172 | 256
279900 4} 10 17/.0385] 0.030 |0.76] 0.060 |1.52] 0.560 14.22] 134 199 | 234 | 348
279620 5[ 10 [7/.0385] 0.030 |0.76] 0.060 [1.52] 0.615 15.62 167 249 | 284 | 423
279630 7| 10 [7/.0385{ 0.030 |0.76] 0.060 |1.52] 0.670 17.02| 234 349 | 381 | 567
279640 9] 10 |7/.0385] 0.030 [0.76] 0.060 [1.52| 0.760 19.30] 295 | 440 | 464 | 691
279650 12| 10 [7/.0385( 0.030 [0.76| 0.080 |2.03 0.805 [22.99| 402 598 | 651 [ 969

Dimensions and weights are nominal; subject to industry tolerances.
*Non-stock item, minimum runs apply. Please consult Customer Service for price and delivery.

'Approved as TYPE TC-ER for Exposed Run applications of 3 or more conductors as defined by NEC.

LISTED

Product Construction

Conductor:
* 14 AWG thru 10 AWG fullé annealed stranded
tinned copper per ASTM 833
* Class B stranding per ASTM B8

insulation:
* Flame-retardant Ethylene Propylene Rubber
(FR-EPR) Type il
* Color-coded: per ICEA Method 1: Table E-2
(Does not include white or green)

Jacket:
* Flame-retardant thermoplastic
Chlorinated Potyethylene (CPE)

Print
» GENERAL CABLE® (WC) FREP® XX/C
XXAWG EPR/CPE (UL) TYPE TC-ER! XHHW-
2 CDRS 90°C WET OR DRY 600V DIR BUR
SUN RES DAY/MONTH/YEAR OF MFG
SEQUENTIAL FOOTAGE MARK

Options:

© 2kV version

* Bare copper conductor.

* Class C stranding

* E-1 Color Code—See Spec 4310

* Overall shielded multi conductor

* Flame-retardant Cross-Linked Polyethene
(FR-XLPE) insulation

* Thermoplastic Low-Smoke, Zero-Halogen
{LSZH) jacket

* Other constructions available upon request

Athcatlons:
* In free air, raceways or direct burial
* In wet or dry locations
* Permitted for Exposed Run ‘ER’ use
in accordance with NEC for 3 or more
conductors
* Approved for direct burial, Class |, Div, 2
industrial hazardous locations per NEC

Features:
* Rated at 90°C wet or dry
* Ripcord applied to all cables with jacket
thickness of 60 mils or tess
* Excellent physical, thermal and electrical
properties
¢ Sunlight- and weather-resistant
* Excellent moisture resistance
* Excellent resistance to compression cuts and
heat deformation
* Low coefficient of friction for easy pulling
* Excellent flame resistance —burns to ash:
does not exhibit thermoplastic drip
* Excellent low temperature cold bend
characteristics
* Meets cold bend test at -40°C
* Meets the crush and impact requirements of
Type MC cable for 3 or more conductors
Compliances:
Industry Compliances:
* UL 44 Type XHHW-2
* UL 1277 Type TC-ER for 3 or more
conductors
* UL 1581
* ICEA S-73-532
Flame Tests Compliances:
o UL 1581 vW-1
o UL 1277
« |EEE 383
* |[EEE 1202
* CSA FT-4
* |CEA T-29-520
Other Compliances:
* EPA 40 CFR, Part 261 for leachable lead
content per TCLP
¢ OSHA acceptable

Packaging:
* Material cut to length and shipped on
non-returnable wood reels

 General Cable

Phone: 888-593-3355
www.generalcable.com
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1669 Route 88 Specifications August 23, 2011
Brick NJ
Ocean County Roof Support Requirements

For Proposed Solar Panels

Certification & Background Information

Certifications

Engineer has performed limited structural evaluation of existing roof framing and proposed
rail-support system to support solar panels, based on available information.

Engineer provides the following certifications, subject to conditions of these specifications;

M Roof trusses have adequate capacity to support proposed solar panel installation, with
reinforcing as may be specified.

M Design forces (based on code provisions for new construction) applied to the support
components (rails, mounts), by solar panel arrays, do not exceed design capacities
published in the referenced test report.

M Proposed rails are expected to have adequate capacity to resist design loads. However,
manufacturer must provide written certification due to lack of complete load capacity

information, including lateral force (parallel to roof surface).

Summary of Conditions

This entire specification must be read to completely understand all conditions.
Certification is based on the following specific conditions;

1. Rails shall be located to avoid installation of lag screws into any part of the truss top
chord where risk of splitting is relatively high.

The following general conditions apply;

GC1. Truss members shall have lateral bracing at locations specified on truss design
diagrams (by truss manufacturer) or as specified by professional engineer (working
for owner) based on detailed structural analysis of as-built trusses.

GC2. Verify that roof framing members to support solar panels are in good condition,
without obvious damage. Repair any damage per specifications, or consult engineer.

GC3. Verify all dimensions shown on plans.

GC4. Base mounts shall be offset (staggered) as shown on plans.

GC5. Lag screws for base mounts shall be installed into center of roof framing members.
Any damage caused to roof framing members shall be properly repaired.

John F Mann, PE - /ém

GE29049 Page 1 of 22
1212 Main Street
Phone: 732-556-6080 Belmar NJ 07719



1669 Route 88 Specifications August 23,2011
Brick NJ
Ocean County Roof Support Requirements

For Proposed Solar Panels

Background Information

Information about existing roof framing and building conditions has been obtained from
contractor.

These specifications are based on the following information provided by contractor;
M Description of solar panel requirements
M Basic details of roof framing (member sizes, arrangement) to support solar panels
M Photos of roof framing (from inside attic space) to support solar panels
Specifications are also based on the following reference information;
Product information for solar panels (SF220 230W by Hanwha Solar One)
M SolarMount Code-Compliant Installation Manual 227.3 by Unirac

M SolarMount Technical Data Sheet, Pub 100602-1td V1.0 June 2010, by Unirac

John F Mann, PE
GE29049 Page 2 of 22
1212 Main Street
Phone: 732-556-6080 Belmar NJ 07719



1669 Route 88 Specifications August 23, 2011
Brick NJ
Ocean County Roof Support Requirements

For Proposed Solar Panels

Description of Building

Existing one-story wood-framed building is used for business.

Front wall, facing street, is considered the north wall. Directions right and left are taken as
looking at back (south) wall from outside.

Aerial view of building can be seen by clicking "Satellite" on Google map and zooming in.

B = =]
| € MDY R e L o
Fie Edt View Fovores Toois  Help

x Noon - USfamntna _[hen]l @svews- @ uouysan.

x Gooyle | 1669 Routs 88 Brick NJ T} A Sewch - - | Moo @ dven_- X -

1668 New Jersey 88
Brick. NJ 08724

Goteections My plces ‘ @2 f\@ . “‘ " .:\ S ";:"_1,",,1 e .. ) Qﬁ
el < BN Ak \

Dinctions Search nescy Siefomap morev

Al this address:
Gongf Graphics -

@& Franchisss under $30 000 ~
Franchises for [ess than $30K
Compars 107s of cheap Fanchises.
FranchiseGitor.com

Roof Configuration; General Description

Configuration of is a symmetrical gable with ridge parallel to front wail.
The following roof areas are defined for this discussion;

RA1  Back slope of main gable roof

Slope of roof area RA1 is estimated to be 4 vertical to 12 horizontal.

John F Mann, PE
GE29049 Page 3 of 22
1212 Main Street
Phone: 732-556-6080 Belmar NJ 07719



1669 Route 88 Specifications August 23, 2011
Brick NJ
Ocean County Roof Support Requirements

For Proposed Solar Panels

General Arrangement of Solar Panels

One array / group of solar panels (PA1 shall be installed on the following roof areas;

Panel Array Roof Area
PA1 RA1

Dimensions of each solar panel (SF 220 230W by Hanwha Solar One) are 39.37 inches wide by
65.04 inches long. In general, the long dimension of panels may be set parallel or perpendicular
to roof framing members, to allow for maximum number of panels. Panel setup (orientation)
designation is as follows;

PS-Long Long dimension parallel to roof framing members
PS-Short  Short dimension parallel to roof framing members

Each row of panels is to be supported by two (2) rails, with basic spacing (along slope) of 4°-0”
(PS-Long) or 2°-8” (PS-Short). Rail spacing may be reduced to minimum of 3°-6” (PS-Long) or
2°-2” (PS-Short) if required to clear obstructions and with approval of panel manufacturer.

M If rail spacing is to be less than minimum basic spacing (3’-6” or 2’-2”), contractor
shall verify that rail spacing is approved by the solar panel manufacturer.

Arrangement of rails and base mounts is shown on “Plan of Rails & Base Mounts” for each
panel array as follows;

PA1 PS-Long 84 panels (4 rows of 21 each; maximum)

Number of panels installed may be more or less, depending on various factors including
obstructions from elements such as existing chimneys, ventilators and vent pipes.
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For Proposed Solar Panels

Roof Framin;

Roof framing to support solar panels consists of prefabricated wood roof trusses, generally
spaced at 24 inches. Per contractor, roof truss diagrams are not available from owner.

Contractor has provided digital photos of roof trusses to support solar panels (from inside attic
space).

Photo 2 - Sloped bracing across center verticals.
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Roofing & Roof Sheathing

Existing roofing consists of asphalt shingles.
Roof sheathing is plywood.

Any damaged roof sheathing should be reinforced from underneath, to prevent more severe
damage during construction and to minimize risk of damage to roofing in the future that could
be difficult to repair once solar panels are installed.

Effect of Solar Panels on Roof Framing

Weight of solar panels marginally increases total permanent (“dead”) load that roof framing
must support.

Weight of solar panels (about 3 pounds per square foot or less) is low compared to other loads
that must be supported by roof framing. However, weight of panels is not applied evenly
(uniformly) to the roof. Panels are supported by brackets or mounts that concentrate load on
roof framing,.

For a residential roof, the largest type of gravity (downward) load is generally snow load, as
defined by the governing building code. When solar panels are installed, snow load (on solar
panels) is distributed to the mounts and then to roof framing.

If mounts are not distributed evenly to roof framing members, total load on framing that must
support mounts will be much greater compared to conditions without solar panels. Therefore,
mounts must be offset (staggered) to distribute load from panels evenly to roof framing
members.

Wind causes uplift pressure on a roof, with or without solar panels. Wind uplift pressure that
would otherwise be applied to the roof surface is assumed to be applied to the surface of solar
panels.

Similar to snow load, wind uplift pressure applied to solar panels is also distributed to mounts
and then to roof framing. Secure connections are required to transfer wind uplift force from
mounts to roof framing.
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Evaluation of Existing Roof Framing

The only practical way to provide complete structural evaluation of roof trusses would be to
obtain truss diagrams from the office of the construction official.

For projects in New Jersey, roof trusses are most often designed for 30 psf uniform snow load
or greater. However, even if trusses were designed for snow load of 25 psf, load applied by
solar panels (through base mounts) is not excessive, for the following reasons;

1. Per standard code provisions, required uniform snow load (on both slopes,
simultaneously) is 13 psf, without taking into account reduction allowed for slippery
roof surface (such as glass of solar panels). Minimum uniform live load is 16 psf.

2. Base mounts are to be distributed evenly on all roof trusses, so that total snow load
applied to each truss remains effectively the same as current conditions.

3. Additional weight of solar panels (3 psf) is very low. Weight of permanent materials
("dead load") used for design of roof trusses typically allows for 2 psf additional.

4. Design capacity of prefabricated roof trusses is generally much greater than required for
the design loads, which are conservative.

Key issue for any roof truss evaluation is whether or not web members must be braced.

In general, lateral bracing is required for long web members that must resist compression force
due to gravity load (weight of roof and snow on roof) or wind uplift.

Line of 2x4 bracing has been installed on the long sloped web members (Photo 1).

Resistance To Wind Uplift

Resistance to wind uplift force is dependent on connections between roof framing members
and top of support walls. There is no information about these connections. However, due to
additional weight of solar panels, wind uplift forces at ends of roof framing members are
expected to be less than wind uplift forces for existing conditions (without solar panels).
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Connections; Base Mounts to Roof Framing

Design of connections between base mounts and roof framing members is based on the key
assumption that wind uplift pressures on solar panels will be essentially the same as wind uplift
pressures on the existing roof without solar panels.

Design Capacity of SolarMount Rails

Design capacity of SolarMount rails (also termed "beams" by Unirac) is determined by
reference to the following;

M Table 8 (page 12) in SolarMount Installation Manual 227.3
Table of rail properties (page 4) in SolarMount Data Sheet

Table 8 allows for rail selection based on span length and uniform loading.
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Evaluation of SolarMount Rail Load Capacity per Installation Manual

Load capacity for SolarMount rails (per requirements of SolarMount Installation Manual) are
not completely representative of actual installed conditions expected for the sloped roof, as
noted below.

Verification of load capacity for SolarMount rails shall be provided by rail manufacturer
(Unirac), as required by Conditions of Certification.

The following effects can be expected due to differences between conditions of product
information (on level surface) and installed conditions (on sloped roof).

1. For sloped roof, uniform gravity load (such as weight of snow) applies lateral force to
the rail (parallel to roof slope) in addition to “normal” force, which acts perpendicular
to roof surface. These two load components result in biaxial bending of the rail.

2. Installed rails will be continuous over numerous supports.
3. Wind uplift pressure is variable (non-uniform).

For typical roof slopes, normal force (perpendicular to roof surface) and lateral force (parallel
to roof surface) are listed below, as percent of vertically-acting gravity load.

Slope Slope Angle Normal Lateral

Vert : Horz From Horizontal Force Force
3:12 14.0 degrees 97 24
4:12 18.4 degrees 95 32
5:12 22.6 degrees 92 38
6:12 26.6 degrees 89 45
7:12 30.3 degrees 86 50
8§:12 33.7 degrees 83 55
9:12 36.9 degrees 80 60
10:12 39.8 degrees 77 64
12:12 45.0 degrees 71 71

For the estimated 4 on 12 roof slope of RA1, normal force (perpendicular to roof surface) is 95
percent of gravity load. For maximum design snow load (unbalanced) of 20 psf, plus weight of
solar panels (3 psf), linear design load on each rail is then 59 PLF.

When connected to each pair of rails, solar panels act like a structural plate element
(“diaphragm”), tending to prevent lateral bending deflection of rails. Although there is no way
to fully evaluate such effect without test data, solar panels acting as a diaphragm effectively
eliminate much of the lateral force for the rails (though not for base mounts).
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Rail manufacturer provides design capacity only for loading perpendicular to strong axis of
rails. Rail manufacturer claims that rails have adequate capacity for weak-axis load, parallel to
roof slope. However, manufacturer does not publish weak axis design capacities for the
proprietary section.

Engineer certifies only strong axis design capacity for rails.
Contractor or owner should consider submitting request for written verification that rails have

design capacity to resist combined vertical and lateral design loads per these specifications.

L-Bracket Mounting System

Evaluation of the Unirac L-bracket ("L-foot") mounting system is based on information in the
SolarMount Technical Data Sheet (page 3).

SolarMount rails are bolted directly to vertical leg of the L-bracket mounts.

Allowable load parallel to roof surface (perpendicular to rails) is the Tranverse force
(misspelled Traverse by Unirac) in the table. For service load design (without load factors), the
"Allowable Load" of 213 pounds is applicable.
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Conditions of Certification

Contractor shall provide owner with these Specifications and any other drawings or documents
provided by engineer, as referenced in these Specifications.

M Contractor shall make owner aware of any requirements that may be specified for the
owner. Contractor shall make all such requirements a condition of the contract between
contractor and owner, or shall take responsibility for making other arrangements to have
others perform such requirements.

The following conditions of certification are described in these specifications;

Solar Panel System Design

Intent and Scope of Engineering Certification

Design Details

Prevention of Roof Leaks

SolarMount Rails & Mounts; Verification of Design Capacity
Evaluation of Existing Roof Framing For Wind Uplift
Support Requirements for Solar Panels

Additional Inspection & Reinforcement of Roof Framing
9. Design for Gravity Loads

10. Design for Wind Loads

11. Design Capacity of Lag Screws

12. Roof Sheathing

13. Roof Vent Pipes & Obstructions

NS R

1- Solar Panel System Design

Design of system configuration, including number and size of panels, electric supply and
arrangement of various components, shall be provided by owner as required by the
Construction Official.

Solar panels shall be installed on existing roof areas as shown on plans provided by contractor.

Design of solar panels, support rails, base mounts and other system components shall be
responsibility of applicable manufacturer.
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2- Intent and Scope of Engineering Certification

Engineering certification of roof framing does not include detailed structural analysis of the
entire roof framing system or of building elements that support roof framing.

For this evaluation, “roof framing” is considered to consist of rafters only.
Intent and scope of certification is limited to the following;
M For roof framing to support solar panels, determine (by calculation) the following;

1. Load capacity using provisions of building code for new construction, modified as
appropriate, and conservative assumptions about material properties.

2. Required load capacity based on; (1) Design loads specified by building code (for
new construction), (2) Weight of solar panels and (3) Arrangement of solar panel
support system (rails + base mounts) as required by these specifications and
attached “Plan of Rails & Base Mounts”. Snow load is considered to be applied to
solar panels as if solar panels are the roof surface.

M If calculated load capacity is less than required capacity, develop requirements for
remedial work to reinforce existing roof framing, if practically feasible. Otherwise,
inform contractor that installation of solar panels is not recommended.

M Determine maximum base mount spacing (along panel support rail) based on rail design
capacity (or test report information) provided by rail manufacturer. However, conditions
to this certification may apply, especially if manufacturer has not provided design
capacity for sloped roof conditions.

M Provide limited evaluation of existing roof framing conditions to determine if there are
any major existing defects, such as decay damage (from water) or improper
modifications (such as for skylights). Owner and contractor are responsible for detailed
inspection of existing conditions.

M Determine requirements for connection of rail supports to roof framing to provide
adequate capacity to resist wind uplift forces, based on code-specified wind pressures
for new construction.
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3- Design Details

The following design details are attached to these specifications;
1. Plan of Rails & Base Mounts - PA1

Contractor shall verify dimensions and conditions shown on Plan of Rails & Base Mounts,
especially framing for dormers and skylights (if applicable for roof slope to support panels).
Report significant differences for actual conditions to engineer to allow for evaluation, as
appropriate.

M If actual sloped dimension of roof area is less than sloped dimension shown on plan,
the number of solar panels may have to be reduced. Contractor shall verify dimensions
before completing design of solar panel system.

4 — Prevention of Roof Leaks

Contractor and owner are completely responsible for design of methods used to prevent roof
leaks.
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5- SolarMount Rails & Mounts; Verification of Design Capacity

Unit design loads for rails are as follows;
Snow Load; Unbalanced condition 59 PLF (Perpendicular to roof surface)
20 PLF (Parallel to roof surface)
Wind Uplift; Components & Cladding 98 PLF (Perpendicular to roof surface; Rail R1)

For snow load, both design forces act simultancously. Weight of solar panels has been
included.

Wind uplift includes offset from weight of solar panels (taken as 2 psf).

M Based on Table 8 and analysis of rail stresses (using published design properties),
standard rails have adequate capacity to resist design loads.

For rail support angle (L-foot) spaced at 4'-0", the following design forces and allowable loads
are applicable;

Design Allowable
Force Load
Snow; perpendicular to roof surface 236 lbs 1,3251bs OK
Snow; parallel to roof surface 80 Ibs 2131bs  OK
Wind uplift 396 lbs 7071bs OK

See Section 11 for shear capacity of lag screw connecting base mount to roof framing.
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6 - Evaluation of Existing Roof Framing For Wind Uplift

Roof framing must resist wind uplift pressure on roof (and solar panel) surfaces. Engineer has
not evaluated capacity of connections between framing members and supports to resist code-
specified wind uplift pressures.

If building design plans are available, plans could be reviewed to evaluate specified
connections. However, some inspection would be required to verify that as-built connections

were made as specified on plans.

The alternative would be to remove finish materials (and perhaps exterior wall sheathing) along
each support to allow for inspection and evaluation.

7 - Support Requirements for Solar Panels

Installed weight of solar panel shall not exceed 3 psf over area of solar panel. Contractor shall
supply certification of panel weight from manufacturer to owner and Construction Official.

Panels shall be supported on SolarMount aluminum rails manufactured by Unirac; see
Installation Manual for complete details.

Connection of rails to roof must distribute the following forces to roof framing;

M Weight of solar panels
M Weight of snow on panels
M Wind uplift pressure applied to panels

A base mount (L-bracket or angle) supports rails directly. Base mount is connected to roof
framing members using a single lag screw. Base mounts shall be located per general
description in these specifications or per plan of base mounts if provided.

M If a plan of base mounts is attached, base mounts shall be located as shown on such
plan, which takes precedence over general description in these specifications.

Each row of solar panels shall be supported on two rails running perpendicular (across) roof
framing members.
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Rails shall be connected to existing roof framing members as specified below;

1.

For each rail, base mounts shall be installed above roof framing members at locations
shown on plan of rails and base mounts.

General guidelines are as follows;

End of each rail may cantilever past the base mount a maximum of 16 inches or as
specified by the rail system manufacturer, whichever is less.

Each Rail - End ofrail + As shown Plan of Rails & Base Mounts

Except as shown on Plan of Rails & Base Mounts, base mounts on adjacent rails must
be offset (staggered) so that the base mount for one rail is not on the same roof framing
member as the base mount for the adjacent rail.

Owner and contractor are responsible for ensuring that base mount manufacturer has
designed connections to be installed on existing roof such as to prevent roof leaks with
proper installation. Owner and contractor are responsible for proper installation and all
sealing necessary to prevent roof leaks. Owner shall submit any design details, showing
how roofing is to be protected, that may be required by the Construction Official.

Each mounting assembly shall be connected to top of roof framing member using one
lag screw; 5/16 inch diameter by 3- inch minimum.

Each lag screw must be installed as close as feasible to center of 1-1/2 inch thick roof
joist. Minimum edge distance, from center of lag screw to edge of wood member, is 1/2
inch.

If roof framing member is not straight (bowing sideways), it may be necessary to install
a ledger board up against the joist to provide sufficient solid wood for installing lag
screws. Such ledger board shall be connected to the framing member with #8 wood
screws spaced at 4 inches maximum. For nominal two inch thick ledger board up
against nominal two inch thick framing member, screws shall be 3 inches long. Screws
shall extend at least 1.25 inches into roof member. However, if roof member is bowing
significantly, owner should also have additional engineering evaluation performed.
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6. Any lag screws that split wood support member (rafter, roof joist, truss top chord) shall
be removed. For minor splits, wood support members shall be reinforced with new,
nominal two inch thick wood sections on each side. The mount shall be relocated so that
a new lag screw is installed into new wood. Each section of new wood shall be at least 4
feet long, centered on the split location, and screwed to side of rafter with six (6) #
wood screws. '

7. Any major splits of wood framing members require more extensive repairs. Consult
engineer for requirements.

8 — Additional Inspection & Reinforcement of Roof Framing

Contractor shall perform additional inspection as may be required to verify the assumed
conditions (if any) listed for “Evaluation of Existing Roof Framing”.

Contractor shall inspect underside of roof sheathing from inside attic space to determine extent
of any damaged roof sheathing to be reinforced with new plywood between rafiers. Install
ledger boards (nailed to rafters) under edges of reinforcement sheathing. At vent pipe, install
two strips of plywood, one on each side of pipe.

For any rafters with long or wide splits (especially splits through bottom edge of rafter), install
reinforcement board (of same size as rafter) alongside, connected to rafter with wood screws
(10 gage x 3 inch) spaced at 10 inches. High end of reinforcement shall extend to ridge board.
Low end of reinforcement shall extend at least 3 feet past low end of the split or other damage,
or as close as feasible to low end of rafter.

For any wide gaps between high end of rafter and ridge board, install light-gage steel joist
hanger, using short 8d x 1-1/2 inch nails. As alternative to joist hanger, a reinforcement board
(at least 3 feet long) may be installed, connected to rafter, with high end tight to ridge board.
Connect reinforcement board to ridge board with light-gage steel A35 framing angle.
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9 - Design for Gravity Loads

Design dead loads are based on actual weight of materials (if known) or standard assumed
weights per building code provisions.

Weight of solar panels is per product data sheet provided by contractor.
Dead Load 5 psf (roofing + roof sheathing)
Weight of solar panels 3 psf

For determination of snow load, the roof slope to support solar panels has been considered part
of a simple gable roof. Therefore, unbalanced snow load is applicable.

Design live loads listed below are based on applicable provisions of the UCC (Rehabilitation
subcode) and building subcode (IRC 2009).

Ground Snow Load 20 psf (per UCC Bulletin 94-8)

Importance Factor 1.0 (ASCE 7-05; Table 7-4)
Exposure Factor, Ce 0.9
Thermal Factor, Ct 1.1

Sloped Roof Snow Load; uniform 13.9 psf (asphalt shingle surface)
11.9 psf (slippery glass surface)

Unbalanced Snow Load
Leeward slope; uniform 11.9 psf (slippery glass surface)
Surcharge 13.8 psf
Length of surcharge 6.7 feet (heading down from ridge)

Minimum Live Load 16.0 pstf (IRC 2009 NJ; Table R301.6)

Glass surface of solar panels qualifies as “slippery” per ASCE 7-05 (7.4), which reduces sloped
roof snow load for balanced conditions, per code provisions.

However, for unbalanced snow loading, slippery roof surface does not decrease snow load
unless horizontal length of slope (W; eave to ridge) is greater than 20 feet. For this house,
maximum W (for PA1), about 22.5 feet, is large enough such that unbalanced snow load may
be reduced for slippery surface.
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10 - Design for Wind Loads

Basic Wind Speed (3-second gust) 115 mph (per UCC Bulletin 03-4)
Exposure Category B
Mean Roof Height 20 feet

Wind uplift pressures (gross) on roof surface (solar panels) per ASCE 7-05 (Figure 6-3);
Roof Slope 18.4 degrees (RA1)

Effective Wind Area 10 sf
Adjustment Factor 1.00

Zone 1; C-C 21.8 psf
Zone 2; C-C 38.0 psf
Zone 3; C-C 58.2 psf

For further discussion, the term “row” is taken to be parallel with ridge. The term “column” is

taken to be perpendicular to ridge.
Each pair of rails resists wind force from one row of solar panels (parallel to ridge).

Net uplift force is based on 2 psf for weight of panels, subtracted from gross uplift pressure.

Zone 2 uplift pressures are applicable within each “edge strip”, which occurs along; (1) Each
end of the roof, (2) Each side of ridge, (3) Each low edge (eave), and (4) Each side of any hip

or valley line.

Zone 3 uplift pressures are applicable where edge strips overlap, generally at corners of each

roof surface.

Width of each edge strip is per standard code provisions (minimum 3.0 feet).
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For calculating wind uplift forces on base mounts, the following conditions are defined;

Condition 1 — Tributary uplift pressures from Zone 1 only. This condition typically occurs only
when an outer edge of the panel array is not within the edge strip, or when an array includes
more than 4 rows of base mounts.

Condition 2A — Base mounts along ridge and eave subject to edge strip pressures. Tributary
uplift pressure is typically from Zone 1 and Zone 2.

Condition 2B — Column of base mounts nearest to end of roof, if subject to edge strip pressures.
Tributary pressure is typically from Zone 1 and Zone 2.

Condition 3 — Base mounts subject to Zone 3 pressure.
Net wind uplift forces to be resisted by base mounts are listed below for row of base mounts.

For each panel array, rails are designated from upper rail nearest to ridge (R1) to lower rail.
Distance below ridge is approximate, along the roof slope.
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Base Mount Uplift Forces (Lbs) —PA1 (84 panels)

Length of panels (along slope) = 21'-8" (4 @ 5'-5")
Rail spacing (along slope) = 4'-0" (4 rows; 8 rails)
Length of roof slope = 22°-6” (to be verified)
Ridge to rail R1 = 0’-9”

Base mount spacing; (along rail, for calculation purposes only)
Rails R1 -R8 = 48 inches (maximum)

** Not Applicable

Distance Condition Condition Condition Condition
Rail _Below Ridge 1 2A 2B 3
R1 0.70 ft ** 385 ** 461
R2 4.75 ft *k 281 356 %
R3 6.17 ft 215 *% 290 *k
R4 10.17 ft 215 ** 290 **
RS 11.59 ft 215 ** 290 *%
R6 15.59 ft 215 ** 290 *x
R7 17.01 ft ** 238 313 *k
R8 21.01 ft ok 331 ** 406

For each rail, maximum net uplift force (base mounts) is less than design pullout
capacity (512 lbs) for specified lag screws (5/16" dia; 3-inch minimum length for
Unirac L-bracket).

For each panel array, required base mount spacing is specified on Plan of Rails & Base
Mounts. Specified base mount spacing may be less than the maximum spacing listed
above to ensure proper distribution of load to roof framing members.
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11 — Design Capacity of Lag Screws

Design capacity of lag screws (5/16-inch) is based on the following conditions;
M Rafter is Spruce-Pine-Fir (SPF) or Hem-Fir wood
M Standard lag screw thread configuration and steel properties per ANSI B18.2.1
M Penetration of lag screw thread into wood rafter is at least 1.75 inches
M Lag screw installed into center of rafter thickness. Edge distance of 1/2-inch minimum.
M Load Duration Factor for wind (per NDS-05) = 1.6
Design pullout capacity of lag screw = 512 Ibs
For increased penetration into rafter (such as for longer lag screw), pullout capacity is greater.

12 - Roof Sheathing

Roof sheathing shall be in good condition, without any obvious damage or decay.

Roof sheathing must have adequate connection to roof framing members to ensure that framing
members have proper lateral bracing.

Contractor shall inspect roof sheathing from inside the attic space.

For roof sheathing that will be under proposed solar panels, any damage shall be repaired prior
to installation of panels.

13 — Roof Vent Pipes & Obstructions

Contractor and owner shall determine how to handle obstructions caused by roof vent pipes and
other obstructions, such as ventilators.
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1669 Route 88 Specifications August 23, 2011
Brick NJ
Ocean County Roof Support Requirements

For Proposed Solar Panels

Certification & Background Information

Certifications

Engineer has performed limited structural evaluation of existing roof framing and proposed
rail-support system to support solar panels, based on available information.

Engineer provides the following certifications, subject to conditions of these specifications;

M Roof trusses have adequate capacity to support proposed solar panel installation, with
reinforcing as may be specified.

M Design forces (based on code provisions for new construction) applied to the support
components (rails, mounts), by solar panel arrays, do not exceed design capacities
published in the referenced test report.

M Proposed rails are expected to have adequate capacity to resist design loads. However,
manufacturer must provide written certification due to lack of complete load capacity

information, including lateral force (parallel to roof surface).

Summary of Conditions

This entire specification must be read to completely understand all conditions.
Certification is based on the following specific conditions;

1. Rails shall be located to avoid installation of lag screws into any part of the truss top
chord where risk of splitting is relatively high.

The following general conditions apply;

GC1. Truss members shall have lateral bracing at locations specified on truss design
diagrams (by truss manufacturer) or as specified by professional engineer (working
for owner) based on detailed structural analysis of as-built trusses.

GC2. Verify that roof framing members to support solar panels are in good condition,
without obvious damage. Repair any damage per specifications, or consult engineer.

GC3. Verify all dimensions shown on plans.

GC4. Base mounts shall be offset (staggered) as shown on plans.

GCS. Lag screws for base mounts shall be installed into center of roof framing members.
Any damage caused to roof framing members shall be properly repaired.
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For Proposed Solar Panels

Background Information

Information about existing roof framing and building conditions has been obtained from
contractor.

These specifications are based on the following information provided by contractor;
M Description of solar panel requirements
M Basic details of roof framing (member sizes, arrangement) to support solar panels
M Photos of roof framing (from inside attic space) to support solar panels
Specifications are also based on the following reference information;
M Product information for solar panels (SF220 230W by Hanwha Solar One)
M SolarMount Code-Compliant Installation Manual 227.3 by Unirac

\ M SolarMount Technical Data Sheet, Pub 100602-1td V1.0 June 2010, by Unirac
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Description of Building

Existing one-story wood-framed building is used for business.

Front wall, facing street, is considered the north wall. Directions right and left are taken as
looking at back (south) wall from outside.

Acerial view of building can be seen by clicking "Satellite" on Google map and zooming in.
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Roof Configuration; General Description

Configuration of is a symmetrical gable with ridge parallel to front wall.
The following roof areas are defined for this discussion;

RA1  Back slope of main gable roof

Slope of roof area RA1 is estimated to be 4 vertical to 12 horizontal.
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General Arrangement of Solar Panels

One array / group of solar panels (PA1 shall be installed on the following roof areas;

Panel Array Roof Area
PA1 RAl

Dimensions of each solar panel (SF 220 230W by Hanwha Solar One) are 39.37 inches wide by
65.04 inches long. In general, the long dimension of panels may be set parallel or perpendicular
to roof framing members, to allow for maximum number of panels. Panel setup (orientation)
designation is as follows;

PS-Long Long dimension parallel to roof framing members
PS-Short  Short dimension parallel to roof framing members

Each row of panels is to be supported by two (2) rails, with basic spacing (along slope) of 4°-0”
(PS-Long) or 2°-8” (PS-Short). Rail spacing may be reduced to minimum of 3’-6” (PS-Long) or
2°-2” (PS-Short) if required to clear obstructions and with approval of panel manufacturer.

M If rail spacing is to be less than minimum basic spacing (3’-6” or 2’-2”), contractor
shall verify that rail spacing is approved by the solar panel manufacturer.

Arrangement of rails and base mounts is shown on “Plan of Rails & Base Mounts” for each
panel array as follows;

PA1 PS-Long 84 panels (4 rows of 21 each; maximum)

Number of panels installed may be more or less, depending on various factors including
obstructions from elements such as existing chimneys, ventilators and vent pipes.
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Roof Framing

Roof framing to support solar panels consists of prefabricated wood roof trusses, generally
spaced at 24 inches. Per contractor, roof truss diagrams are not available from owner.

Contractor has provided digital photos of roof trusses to support solar panels (from inside attic
space).

Photo 2 - Sloped bracing across center verticals.
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Roofing & Roof Sheathing

Existing roofing consists of asphalt shingles.

Roof sheathing is plywood.

Any damaged roof sheathing should be reinforced from underneath, to prevent more severe
damage during construction and to minimize risk of damage to roofing in the future that could

be difficult to repair once solar panels are installed.

Effect of Solar Panels on Roof Framing

Weight of solar panels marginally increases total permanent (“dead”) load that roof framing
must support.

Weight of solar panels (about 3 pounds per square foot or less) is low compared to other loads
that must be supported by roof framing. However, weight of panels is not applied evenly
(uniformly) to the roof. Panels are supported by brackets or mounts that concentrate load on
roof framing,.

For a residential roof, the largest type of gravity (downward) load is generally snow load, as
defined by the governing building code. When solar panels are installed, snow load (on solar
panels) is distributed to the mounts and then to roof framing.

If mounts are not distributed evenly to roof framing members, total load on framing that must
support mounts will be much greater compared to conditions without solar panels. Therefore,
mounts must be offset (staggered) to distribute load from panels evenly to roof framing
members.

Wind causes uplift pressure on a roof, with or without solar panels. Wind uplift pressure that
would otherwise be applied to the roof surface is assumed to be applied to the surface of solar
panels.

Similar to snow load, wind uplift pressure applied to solar panels is also distributed to mounts
and then to roof framing. Secure connections are required to transfer wind uplift force from
mounts to roof framing.

John F Mann, PE
GE29049 Page 6 of 22
1212 Main Street
Phone: 732-556-6080 Belmar NJ 07719



1669 Route 88 Specifications August 23, 2011
Brick NJ
Ocean County Roof Support Requirements

For Proposed Solar Panels

Evaluation of Existing Roof Framing

The only practical way to provide complete structural evaluation of roof trusses would be to
obtain truss diagrams from the office of the construction official.

For projects in New Jersey, roof trusses are most often designed for 30 psf uniform snow load
or greater. However, even if trusses were designed for snow load of 25 psf, load applied by
solar panels (through base mounts) is not excessive, for the following reasons;

1. Per standard code provisions, required uniform snow load (on both slopes,
simultaneously) is 13 psf, without taking into account reduction allowed for slippery
roof surface (such as glass of solar panels). Minimum uniform live load is 16 psf.

2. Base mounts are to be distributed evenly on all roof trusses, so that total snow load
applied to each truss remains effectively the same as current conditions.

3. Additional weight of solar panels (3 psf) is very low. Weight of permanent materials
("dead load") used for design of roof trusses typically allows for 2 psf additional.

4. Design capacity of prefabricated roof trusses is generally much greater than required for
the design loads, which are conservative.

Key issue for any roof truss evaluation is whether or not web members must be braced.

In general, lateral bracing is required for long web members that must resist compression force
due to gravity load (weight of roof and snow on roof) or wind uplift.

Line of 2x4 bracing has been installed on the long sloped web members (Photo 1).

Resistance To Wind Uplift

Resistance to wind uplift force is dependent on connections between roof framing members
and top of support walls. There is no information about these connections. However, due to
additional weight of solar panels, wind uplift forces at ends of roof framing members are
expected to be less than wind uplift forces for existing conditions (without solar panels).
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Connections:; Base Mounts to Roof Framing

Design of connections between base mounts and roof framing members is based on the key
assumption that wind uplift pressures on solar panels will be essentially the same as wind uplift
pressures on the existing roof without solar panels.

Design Capacity of SolarMount Rails

Design capacity of SolarMount rails (also termed "beams" by Unirac) is determined by
reference to the following;

M Table 8 (page 12) in SolarMount Installation Manual 227.3
M Table of rail properties (page 4) in SolarMount Data Sheet

Table 8 allows for rail selection based on span length and uniform loading.
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Evaluation of SolarMount Rail Load Capacity per Installation Manual

Load capacity for SolarMount rails (per requirements of SolarMount Installation Manual) are
not completely representative of actual installed conditions expected for the sloped roof, as
noted below.

Verification of load capacity for SolarMount rails shall be provided by rail manufacturer
(Unirac), as required by Conditions of Certification.

The following effects can be expected due to differences between conditions of product
information (on level surface) and installed conditions (on sloped roof).

1. For sloped roof, uniform gravity load (such as weight of snow) applies lateral force to
the rail (parallel to roof slope) in addition to “normal” force, which acts perpendicular
to roof surface. These two load components result in biaxial bending of the rail.

2. Installed rails will be continuous over numerous supports.
3. Wind uplift pressure is variable (non-uniform).

For typical roof slopes, normal force (perpendicular to roof surface) and lateral force (parallel
to roof surface) are listed below, as percent of vertically-acting gravity load.

Slope Slope Angle Normal Lateral

Vert : Horz From Horizontal Force Force
3:12 14.0 degrees 97 24
4:12 18.4 degrees 95 32
5:12 22.6 degrees 92 38
6:12 26.6 degrees 89 45
7:12 30.3 degrees 86 50
8:12 33.7 degrees 83 55
9:12 36.9 degrees 80 60
10:12 39.8 degrees 77 64
12:12 45.0 degrees 71 71

For the estimated 4 on 12 roof slope of RA1, normal force (perpendicular to roof surface) is 95
percent of gravity load. For maximum design snow load (unbalanced) of 20 psf, plus weight of
solar panels (3 psf), linear design load on each rail is then 59 PLF.

When connected to each pair of rails, solar panels act like a structural plate element
(“diaphragm”), tending to prevent lateral bending deflection of rails. Although there is no way
to fully evaluate such effect without test data, solar panels acting as a diaphragm effectively
eliminate much of the lateral force for the rails (though not for base mounts).
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Rail manufacturer provides design capacity only for loading perpendicular to strong axis of
rails. Rail manufacturer claims that rails have adequate capacity for weak-axis load, parallel to
roof slope. However, manufacturer does not publish weak axis design capacities for the
proprietary section.

Engineer certifies only strong axis design capacity for rails.
Contractor or owner should consider submitting request for written verification that rails have

design capacity to resist combined vertical and lateral design loads per these specifications.

L-Bracket Mounting System

Evaluation of the Unirac L-bracket ("L-foot") mounting system is based on information in the
SolarMount Technical Data Sheet (page 3).

SolarMount rails are bolted directly to vertical leg of the L-bracket mounts.

Allowable load parallel to roof surface (perpendicular to rails) is the Tranverse force
(misspelled Traverse by Unirac) in the table. For service load design (without load factors), the
"Allowable Load" of 213 pounds is applicable.

John F Mann, PE
GE29049 Page 10 of 22
1212 Main Street
Phone: 732-556-6080 Belmar NJ 07719



1669 Route 88 Specifications August 23, 2011
Brick NJ
Ocean County Roof Support Requirements

For Proposed Solar Panels

Conditions of Certification

Contractor shall provide owner with these Specifications and any other drawings or documents
provided by engineer, as referenced in these Specifications.

M Contractor shall make owner aware of any requirements that may be specified for the
owner. Contractor shall make all such requirements a condition of the contract between
contractor and owner, or shall take responsibility for making other arrangements to have
others perform such requirements.

The following conditions of certification are described in these specifications;

Solar Panel System Design

Intent and Scope of Engineering Certification

Design Details

Prevention of Roof Leaks

SolarMount Rails & Mounts; Verification of Design Capacity
Evaluation of Existing Roof Framing For Wind Uplift
Support Requirements for Solar Panels

Additional Inspection & Reinforcement of Roof Framing
9. Design for Gravity Loads

10. Design for Wind Loads

11. Design Capacity of Lag Screws

12. Roof Sheathing

13. Roof Vent Pipes & Obstructions

NI RO =

1- Solar Panel System Design

Design of system configuration, including number and size of panels, electric supply and
arrangement of various components, shall be provided by owner as required by the
Construction Official.

Solar panels shall be installed on existing roof areas as shown on plans provided by contractor.

Design of solar panels, support rails, base mounts and other system components shall be
responsibility of applicable manufacturer.
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2- Intent and Scope of Engineering Certification

Engineering certification of roof framing does not include detailed structural analysis of the
entire roof framing system or of building elements that support roof framing.

For this evaluation, “roof framing” is considered to consist of rafters only.
Intent and scope of certification is limited to the following;
M For roof framing to support solar panels, determine (by calculation) the following;

1. Load capacity using provisions of building code for new construction, modified as
appropriate, and conservative assumptions about material properties.

2. Required load capacity based on; (1) Design loads specified by building code (for
new construction), (2) Weight of solar panels and (3) Arrangement of solar panel
support system (rails + base mounts) as required by these specifications and
attached “Plan of Rails & Base Mounts”. Snow load is considered to be applied to
solar panels as if solar panels are the roof surface.

M If calculated load capacity is less than required capacity, develop requirements for
remedial work to reinforce existing roof framing, if practically feasible. Otherwise,
inform contractor that installation of solar panels is not recommended.

b1 Determine maximum base mount spacing (along panel support rail) based on rail design
capacity (or test report information) provided by rail manufacturer. However, conditions
to this certification may apply, especially if manufacturer has not provided design
capacity for sloped roof conditions.

M Provide limited evaluation of existing roof framing conditions to determine if there are
any major existing defects, such as decay damage (from water) or improper
modifications (such as for skylights). Owner and contractor are responsible for detailed
inspection of existing conditions.

M Determine requirements for connection of rail supports to roof framing to provide
adequate capacity to resist wind uplift forces, based on code-specified wind pressures
for new construction.
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3- Design Details

The following design details are attached to these specifications;
1. Plan of Rails & Base Mounts — PA1

Contractor shall verify dimensions and conditions shown on Plan of Rails & Base Mounts,
especially framing for dormers and skylights (if applicable for roof slope to support panels).
Report significant differences for actual conditions to engineer to allow for evaluation, as
appropriate.

M If actual sloped dimension of roof area is less than sloped dimension shown on plan,
the number of solar panels may have to be reduced. Contractor shall verify dimensions

before completing design of solar panel system.

4 — Prevention of Roof Leaks

Contractor and owner are completely responsible for design of methods used to prevent roof
leaks.
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5- SolarMount Rails & Mounts; Verification of Design Capacity

Unit design loads for rails are as follows;
Snow Load; Unbalanced condition 59 PLF (Perpendicular to roof surface)
20 PLF (Parallel to roof surface)
Wind Uplift; Components & Cladding 98 PLF (Perpendicular to roof surface; Rail R1)

For snow load, both design forces act simultaneously. Weight of solar panels has been
included.

Wind uplift includes offset from weight of solar panels (taken as 2 psf).

M Based on Table 8 and analysis of rail stresses (using published design properties),
standard rails have adequate capacity to resist design loads.

For rail support angle (L-foot) spaced at 4'-0", the following design forces and allowable loads
are applicable;

Design Allowable
Force Load
Snow; perpendicular to roof surface 236 Ibs 1,3251bs OK
Snow; parallel to roof surface 80 lbs 2131bs OK
Wind uplift 396 lbs 7071bs  OK

See Section 11 for shear capacity of lag screw connecting base mount to roof framing.
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6 - Evaluation of Existing Roof Framing For Wind Uplift

Roof framing must resist wind uplift pressure on roof (and solar panel) surfaces. Engineer has
not evaluated capacity of connections between framing members and supports to resist code-
specified wind uplift pressures.

If building design plans are available, plans could be reviewed to evaluate specified
connections. However, some inspection would be required to verify that as-built connections

were made as specified on plans.

The alternative would be to remove finish materials (and perhaps exterior wall sheathing) along
each support to allow for inspection and evaluation.

7 - Support Requirements for Solar Panels

Installed weight of solar panel shall not exceed 3 psf over area of solar panel. Contractor shall
supply certification of panel weight from manufacturer to owner and Construction Official.

Panels shall be supported on SolarMount aluminum rails manufactured by Unirac; see
Installation Manual for complete details.

Connection of rails to roof must distribute the following forces to roof framing;

Weight of solar panels
M Weight of snow on panels
M Wind uplift pressure applied to panels

A base mount (L-bracket or angle) supports rails directly. Base mount is connected to roof
framing members using a single lag screw. Base mounts shall be located per general
description in these specifications or per plan of base mounts if provided.

M If a plan of base mounts is attached, base mounts shall be located as shown on such
plan, which takes precedence over general description in these specifications.

Each row of solar panels shall be supported on two rails running perpendicular (across) roof
framing members.
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Rails shall be connected to existing roof framing members as specified below;

1.

For each rail, base mounts shall be installed above roof framing members at locations
shown on plan of rails and base mounts.

General guidelines are as follows;

End of each rail may cantilever past the base mount a maximum of 16 inches or as
specified by the rail system manufacturer, whichever is less.

Each Rail - End of rail + As shown Plan of Rails & Base Mounts
Except as shown on Plan of Rails & Base Mounts, base mounts on adjacent rails must

be offset (staggered) so that the base mount for one rail is not on the same roof framing
member as the base mount for the adjacent rail.

Owner and contractor are responsible for ensuring that base mount manufacturer has
designed connections to be installed on existing roof such as to prevent roof leaks with
proper installation. Owner and contractor are responsible for proper installation and all
sealing necessary to prevent roof leaks. Owner shall submit any design details, showing
how roofing is to be protected, that may be required by the Construction Official.

Each mounting assembly shall be connected to top of roof framing member using one
lag screw; 5/16 inch diameter by 3- inch minimum.

Each lag screw must be installed as close as feasible to center of 1-1/2 inch thick roof
joist. Minimum edge distance, from center of lag screw to edge of wood member, is 1/2
inch.

If roof framing member is not straight (bowing sideways), it may be necessary to install
a ledger board up against the joist to provide sufficient solid wood for installing lag
screws. Such ledger board shall be connected to the framing member with #8 wood
screws spaced at 4 inches maximum. For nominal two inch thick ledger board up
against nominal two inch thick framing member, screws shall be 3 inches long. Screws
shall extend at least 1.25 inches into roof member. However, if roof member is bowing
significantly, owner should also have additional engineering evaluation performed.
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6. Any lag screws that split wood support member (rafter, roof joist, truss top chord) shall
be removed. For minor splits, wood support members shall be reinforced with new,
nominal two inch thick wood sections on each side. The mount shall be relocated so that
a new lag screw is installed into new wood. Each section of new wood shall be at least 4
feet long, centered on the split location, and screwed to side of rafter with six (6) #8
wood screws.

7. Any major splits of wood framing members require more extensive repairs. Consult
engineer for requirements.

8 — Additional Inspection & Reinforcement of Roof Framing

Contractor shall perform additional inspection as may be required to verify the assumed
conditions (if any) listed for “Evaluation of Existing Roof Framing”.

Contractor shall inspect underside of roof sheathing from inside attic space to determine extent
of any damaged roof sheathing to be reinforced with new plywood between rafters. Install
ledger boards (nailed to rafters) under edges of reinforcement sheathing. At vent pipe, install
two strips of plywood, one on each side of pipe.

For any rafters with long or wide splits (especially splits through bottom edge of rafter), install
reinforcement board (of same size as rafter) alongside, connected to rafter with wood screws
(10 gage x 3 inch) spaced at 10 inches. High end of reinforcement shall extend to ridge board.
Low end of reinforcement shall extend at least 3 feet past low end of the split or other damage,
or as close as feasible to low end of rafter.

For any wide gaps between high end of rafter and ridge board, install light-gage steel joist
hanger, using short 8d x 1-1/2 inch nails. As alternative to joist hanger, a reinforcement board
(at least 3 feet long) may be installed, connected to rafter, with high end tight to ridge board.
Connect reinforcement board to ridge board with light-gage steel A35 framing angle.
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9 - Design for Gravity Loads

Design dead loéds are based on actual weight of materials (if known) or standard assumed
weights per building code provisions.

Weight of solar panels is per product data sheet provided by contractor.
Dead Load 5 psf (roofing + roof sheathing)
Weight of solar panels 3 psf

For determination of snow load, the roof slope to support solar panels has been considered part
of a simple gable roof. Therefore, unbalanced snow load is applicable.

Design live loads listed below are based on applicable provisions of the UCC (Rehabilitation
subcode) and building subcode (IRC 2009).

Ground Snow Load 20 psf (per UCC Bulletin 94-8)

Importance Factor 1.0 (ASCE 7-05; Table 7-4)
Exposure Factor, Ce 0.9
Thermal Factor, Ct 1.1

Sloped Roof Snow Load; uniform 13.9 psf (asphalt shingle surface)
11.9 psf (slippery glass surface)

Unbalanced Snow Load
Leeward slope; uniform 11.9 psf (slippery glass surface)
Surcharge 13.8 psf
Length of surcharge 6.7 feet (heading down from ridge)

Minimum Live Load 16.0 psf (IRC 2009 NJ; Table R301.6)

Glass surface of solar panels qualifies as “slippery” per ASCE 7-05 (7.4), which reduces sloped
roof snow load for balanced conditions, per code provisions.

However, for unbalanced snow loading, slippery roof surface does not decrease snow load
unless horizontal length of slope (W; eave to ridge) is greater than 20 feet. For this house,
maximum W (for PA1), about 22.5 feet, is large enough such that unbalanced snow load may
be reduced for slippery surface.
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10 - Design for Wind Loads

Basic Wind Speed (3-second gust) 115 mph (per UCC Bulletin 03-4)
Exposure Category B
Mean Roof Height 20 feet

Wind uplift pressures (gross) on roof surface (solar panels) per ASCE 7-05 (Figure 6-3);
Roof Slope 18.4 degrees (RA1)

Effective Wind Area 10 sf
Adjustment Factor 1.00

Zone 1; C-C 21.8 psf
Zone 2; C-C 38.0 psf
Zone 3; C-C 58.2 psf

For further discussion, the term “row” is taken to be parallel with ridge. The term “column” is
taken to be perpendicular to ridge.

Each pair of rails resists wind force from one row of solar panels (parallel to ridge).

Net uplift force is based on 2 psf for weight of panels, subtracted from gross uplift pressure.
Zone 2 uplift pressures are applicable within each “edge strip”, which occurs along; (1) Each
end of the roof, (2) Each side of ridge, (3) Each low edge (eave), and (4) Each side of any hip

or valley line.

Zone 3 uplift pressures are applicable where edge strips overlap, generally at corners of each
roof surface.

Width of each edge strip is per standard code provisions (minimum 3.0 feet).
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For calculating wind uplift forces on base mounts, the following conditions are defined;

Condition 1 — Tributary uplift pressures from Zone 1 only. This condition typically occurs only
when an outer edge of the panel array is not within the edge strip, or when an array includes
more than 4 rows of base mounts.

Condition 2A — Base mounts along ridge and eave subject to edge strip pressures. Tributary
uplift pressure is typically from Zone 1 and Zone 2.

Condition 2B — Column of base mounts nearest to end of roof, if subject to edge strip pressures.
Tributary pressure is typically from Zone 1 and Zone 2.

Condition 3 — Base mounts subject to Zone 3 pressure.
Net wind uplift forces to be resisted by base mounts are listed below for row of base mounts.

For each panel array, rails are designated from upper rail nearest to ridge (R1) to lower rail.
Distance below ridge is approximate, along the roof slope.
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Base Mount Uplift Forces (Lbs) — PA1 (84 panels)

Length of panels (along slope) = 21'-8" (4@ 5'-5")
Rail spacing (along slope) = 4'-0" (4 rows; 8 rails)
Length of roof slope = 22°-6” (to be verified)
Ridge to rail R1 = 0°-9”

Base mount spacing; (along rail, for calculation purposes only)
Rails R1 - R8 = 48 inches (maximum)

** Not Applicable

Distance Condition Condition Condition Condition

Rail Below Ridge 1 2A 2B 3

R1 0.70 ft ** 385 *k 461

R2 4.75 ft *k 281 356 *k

R3 6.17 ft 215 *k 290 *ok

R4 10.17 ft 215 *k 290 *ok

R5 11.59 ft 215 * ok 290 *k

R6 15.59 ft 215 *% 290 ok

R7 17.01 ft *k 238 313 *ok

RS 21.01 ft *k 331 *k 406

M4 For each rail, maximum net uplift force (base mounts) is less than design pullout
capacity (512 lbs) for specified lag screws (5/16" dia; 3-inch minimum length for
Unirac L-bracket).

M For each panel array, required base mount spacing is specified on Plan of Rails & Base
Mounts. Specified base mount spacing may be less than the maximum spacing listed
above to ensure proper distribution of load to roof framing members.
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11 — Design Capacity of Lag Screws

Design capacity of lag screws (5/16-inch) is based on the following conditions;
M Rafter is Spruce-Pine-Fir (SPF) or Hem-Fir wood
M Standard lag screw thread configuration and steel properties per ANSI B18.2.1
M Penetration of lag screw thread into wood rafter is at least 1.75 inches
M Lag screw installed into center of rafter thickness. Edge distance of 1/2-inch minimum.
M Load Duration Factor for wind (per NDS-05) = 1.6
Design pullout capacity of lag screw = 512 Ibs
For increased penetration into rafter (such as for longer lag screw), pullout capacity is greater.

12 - Roof Sheathing

Roof sheathing shall be in good condition, without any obvious damage or decay.

Roof sheathing must have adequate connection to roof framing members to ensure that framing
members have proper lateral bracing. '

Contractor shall inspect roof sheathing from inside the attic space.

For roof sheathing that will be under proposed solar panels, any damage shall be repaired prior
to installation of panels.

13 — Roof Vent Pipes & Obstructions

Contractor and owner shall determine how to handle obstructions caused by roof vent pipes and
other obstructions, such as ventilators.

John F Mann, PE
GE29049 Page 22 of 22
1212 Main Street
Phone: 732-556-6080 Belmar NJ 07719




ST 77 ZONING PERMIT APPLICATION SReeZZ

77y r -
. o S
mroanlw,le LOT: 37 QUALIFIER: SITE ADDRESS: _16LQ & B% @«_&F
: . FOR OEFICE USE ONLY
IDENTIFICATION: | . FEE SUMMARY:
1. NAME OF OWNER IN FEE: ___owat Grogdmes _ APPLICATION FEE:s Y J. 6@
COMPLETE ADDRESS: el ﬁ/f }% : OTHER:. S
: mvﬂrn\(wv 4/.V..W. DnWJ!N Nn% ._.O._.mﬁ-. w
pHONE #132) 295-0%75 EMAIL: _ o onbe. & Sxvesindwan | |
c . !no; T b ]
2.NAME OF APPLICANT: b#%rEgV Q s [ 7w % n ¢ REQUIRED BY.APPLICANT
APPLICANT ADDRESS: o\ S SR RESIDENTIAL: N
Oacle _ COMMERCIAL: -
pHONE # (BB S OXTS emalL: B, @ 0ere b . EXISTING USE: YA
Gooa | | D
: PROPOSED USE
3.RESPONSIBLE RERSON FOR WORK: —_(o0ury Sy T
PHONE# (130) Dol paxs_G31) 795 — 9259 BOARD APPROVAL: —_ PB___7B
\N . I | RESOLUTION#:
4.SIGNATURE OF >vv_._m»2._‘“ &r\\( APPROVAL DATE:
"
PROJECT DESCRIPTION:  (PLEASE CHECK APPLICABLE WORK & DESCRIBE) _ ,
*NEWBUILDING: ——_______*ADDITION *>__.._.mw>._._oz :Iel\.l..lll.*vOmnI —_— *DECK
POOL: ABOVEGROUND _—____ _INGROUND.________ FENCE: HEIGHT ,._.<_um.
HEIGHT: (*APPLICABLE)
OTHER MUO/O/.I %.vO/ZﬂVrJ an ¢ \DKAVXMW\ é@ ZO O ququ
DESCRIPTION: @Dznwv Mo el dn) 48@ WD VN s umdae ?Z&V
ZONING REVIEW: f (SEE PAGE)
DATE ReVIEWED: _7—1 3=/ paTE DENIED: __— DATE APPROVED:_ 7=/ = 11 |NTLs: S 20" PR




TOWNSHIP OF BRICK ZONING CHECKLIST

1) Two (2) copies of plot plan containing:
* All existing and proposed structures

* All dimensions of the lot and structures
* All setbacks from the structures to the property lines

* All adjacent streets and waterways

* If applicable, include a copy of the Zoning Board of Adjustment
Resolution, the date that the map was signed, and/or the date that the
subdivision map was filed with the Ocean County Clerk, along with the
file map and number.

2) Two copies of the plans with dimensions and heights noted:

* Floor plans and elevations
* Signed site plans

* Property map

* Survey map

Choose which is épplicab!e for submission

3) Plot plans and building plahs must match for complete review

NOTE: NO PARTIAL, TAPED, FAXED, REDUCED OR ENLARGED COPIES CAN BE ACCEPTED

01/2010



{Amended 6-26-1979 by Ord. No. 354-2B-79; 4-22-1980 by Ord. No. 354-2H-80;
y Ord. No. 354-2CCC-84; 6-24-1986 by Ord. No. 354-2WWW.-86; 9-13
5.9-2000 by Ord. No. 356-2Z-00; 3-26-2002 by Ord. No. 354-2C-02; 11-26-2002 by Ord. No. 354-21-02;

11-5-1984 b

LAND USE

245 Antachment 5

Towuship of Brick

SCHEDULE OF AREA; YARD AND BUILDING REQUIREMENTS
Township of Brick

Ocean County, New Jersey

10-14-1980 by Ord. No. 354-2N-80; 9-23-1980 by Ord. No. 354-1B-80;
1988 by Ord, No. 354-2TTTT-88

s 9-27-1988 by Ord. No, 354-2XXXX-88; )
3-25-2003 by Ord. No. 354-2D-03; 6-13-2006 by Ord. No. 19-06}

8-25-83 by Ord. No. 354-255-83; 11-5-1984 by Ord. No. 354-2-AAA-84;
9-12-2000 by Ord. No. 354-2EE-00;

FOR REFERENCE ONLY

Mindmum Lot Size Minimura Required Yard Depth
Aceessory
Interior Lots Corer Lots Principal Building Building Maximum Maximum Building Height
Side Both Lot Minimum Floor/ | Maximum
Front | Yard, Sides Rear Side | Rear | Coverage Building Ares Allowsble
Arca Width | Depth Area Width | Depth | Yard | RBach | Combined| Yard Ysrd | Yard® - by Eaves Ridge (square feet) fmpervious
Zone | (squarefeet) | (feet) | (feet) | ( ¢ feet) | (feet) | (feet) | (feet) (feet) (feet) (feet) (ect) | (focty | Bullding | Storfes | (feet) | Foet | (fect) 2 stories/l story | Coverage
R-R 40,000 150 150 40,000 150 150 50 25 50 28 25 25% - 25 -
RR-2 See § 245-90.
RR-3 Sco § 245-103.
R-20 20,000 100 125 25,000 100 125 40 15 - 40 10 10 25% - 25 35 38.5 -
R-15 15,000 100 115 17,250 100 115 35 12 - 335 10 10 25% - 25 35 385 -
R-10 10,000 90 100 10,500 100 100 30 6 20 20 35 5 30% - 25 33 | 385 -
R-7.5 7,500 75 90 9,000 75 90 25 6 15 15 5 5 30% - 25 35 38.5 =
RS 5,000 50 75 6,000 50 15 20 5 12 15 5 5 35% - 25 35 38.5 -
O-p 15,000 100 150 15,000 100 150 50 10 - S0 20 50 35%F 2 - 35 38.5 1,500 0%
B-1 10,000- 100 90 12,500 100 125 30 10 - 20 10 20 30%° 2 - 35 38.5 1,000 60%
B-2 . 20,000 125 125 20,000 125 125 50 10 - 50 10 50 30%* 2 - 35 38.5 2,000 65%
B-3 2 acres 200 200 2 ncres 200 200 75 30 — 50 20 50 __25%° - - 35 385 2,000 65%
B4 S acres 300 300 ~ — — 100 | 50(150") - 100(150) 20 50 25% 3 - 35 38.5 30,000 70%
M-1 5 acres 300 300 5 actes 300 300 100 50 - 150 75 150 30% - ~ 35 38.5 5,000 65%
R-M 25 acres 350 200 - - - 50 S0 _- - 30 30 30 20% - 25 35 385 - 65%

[ o-pr-T 40,000 150 150 40,000 150 150 50 20 — 50 20 50 25%" 2 - 33 38.5 2,000 50%
H-S . See § 245-261. - - - -~ 70%
NOTES:

! ffadjacent to resideutial zonc or use. :
?  The maximum lot coverage shall refer only to that percentage of an affected ot which is suitable for building.
3 For rear yard setback requi foc y buildings on waterfront property, see § 245-10D.
Attachment 5:1 09 -01 - 2006
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Brick Township Date Issued:

401 Chambers Bridge Rd. Application Number: ZA-11-00969

Brick, NJ 08723 Application Date: 09/13/2011

(732) 262-1027 Project Number:
Permit Number:
Fee: $50
Worksite 1669 ROUTE 88 Block: 835
Location: Laurelton Lot: 37
BRICK, NJ 08724 .
Qualifier:
Zone: B-1
Owner: 1669 ROUTE 88 WESTLLC Applicant: 1669 ROUTE 88 WEST LLC
Address: 1669 ROUTE 88 Address: 1669 ROUTE 88
BRICK, NJ 08724 BRICK, NJ 08724

Application Approved Date: 09/13/2011

This Certifies that an application for the issuance of a Zoning Permit has been examined.

Use is: Commercial -"Gangi Graphics" print shop.

Nonconforming Use is:

Work Description:
Solar Panels - 84 photovoltaic modules, 22KW, mounted on the roof of the building.

Upon review it was determined that:

Use is permitted by Ordinance
O useis permitted by Variance approved on:
O valid Nonconforming Use is established by
O zoning Board of Adjustment
[J Zoning Officer

%W& 09/1 3/201.1

Sean Kinngdy, Zoning Offiser ) Date
WL/ 67/:#/ M

Michagl P7Fov(ej Township Planner Date |
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cooe one. | S14°58'E 100.00"  /
NEW JERSEY STATE HIGhWAY ROUTE 88
PROPERTY ALSO KNOWN AS LOTS 37,38,39 & 40, BLOCK 10 ON THE MAP
OF LAURELTON PARK COMPANY, FILED IN THE OCEAN COUNTY CLERK'S
| R, ' APPROVED FOR ZONING ONLY
OFFICE ON SEPTEMBER 25, 1929 AS MAP A-328 SEAN KINNEVY. ZONING OFFICEF:
SURVEY OF PROPERTY FOR WillIAM, RAYMOND & JOHN NEWTON \F\Q%’
) . ' ~OL . PANE LT~
SITUATED IN TOWNSHIP OF BRICK, OCEAN COUNTY, NEW JERSEY Al PANELT”
FILE NO.2838 _ " SCALE 1"=20"

DATE 10-01-97
CERTIFIED TQ:. ‘

William Ne.wtoh, Raymond Newton & Egzag #m
John Newton, ’ ' - ‘g(?’
Owen B. Pearce, Esqg. ' THOMAS H S l“U

: : PROFESSIONAL }-AND SURVEYCH le H2. 1%

1223 NARRUMSON ROAD MAN.QSOUAN,N.J.
2 08-528-6625 ‘

Tha. Corblication 16 made only 10 aLOVE nemed pertws ko purohace wid/gr
mongane o hocon delnesled propery by aewe named pwchasee No
feLponsihmty of Bubiity 13 maumed by Surveyor for Lae of uavey for Iny other
purposs ck:ding. but not Imted 1. Uas Ul Brvey 1of Survay sifiGevE. resale of
Property of Lo any othar porson nol isted in certificetion ..\of Srectly o Mccw
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NEW JERSEY STATE HIGHWAY ROUTE 88
‘ PROPERTY ALS0O KNOWN AS LOTS 37,38,39 & 40, BLOCK 10 ON THE MAP
i OF LAURELTON PARK COMPANY, FILED IN THE OCEAN COUl\i;I‘Y CLERK'S
| OFFICE ON SEPTEMBER 25, 1929 AS MAP A-328 APPROVED FOR ZONING ONLY
| SEAN KINNEVY ZONING OFFICER |
SURVEY OF PROPERTY FOR WillIAM, RAYMOND & JOHN NEWTON SEP 13 20" r
. o2y
SITUATED IN TOWNSHIP OF BRICK, OCEAN COUNTY, NI:,W JERSEY ’\POLA‘L /)A"UELJ —
FILE NO.2838 SCALE 1"=20" DATE 10-01-97
| .
: CERTIFIED TQ. _
‘ William Nawton, Raymond Newton & - %i; A{m
John Newton, ‘ ' —- - V\_’,
Qwean B, Peavece, Esg. T Hoiﬁ AS H S [ i
. : F’ROFESSIQNAL LAND SURYETCR LIC [0, 1656%3
1223 NARRUWSON ROAD MANASQUAN,N.J.
2 08-52u-6625
Trae cortification i§ made only 10 sbove nemad partwe Ky purchass wd/gf
mopane ol horon delinesled property By sXve named purchaser No
. responsihiity of Rubibly 13 saaumed by Surveyor ur uke of tavey for any other
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