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Positive power tolerance of 0- ~3%

KEY FEATURES

Diamond Cell Technology
Uniauely designed high perfortrance 5 buslsar mons PERC cell

PID FREE
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Strength and Durability
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Engineering Drawings

Electrical Performance & Temperature Dependence
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s [ Mechanical Characteristics
el o Fs Cell Type Mona PERC Diamend Cell {158.75 x 158 75 mm)
R No. of cells 60 (6x10)
. e Dimensions 1665x1002x35mm (65.55x3%.45x1.38 inch)
Weight 190 kg (41.9 Ibsy
E Ia 3.2mm, Anti-Reflection Coating,
3 1 roptGlass High Transmission, Low Iron, Tempered Glass
PaCkagmg Conﬁguratlon Frame Anodized Aluminium Alloy

“Twao pallets  One stack )

Junction Box IP67 Rated

30pes/pallet. 60pes/stack, 840pcs/40'HQ Container 12 AWG, Length 1000mm (39 37 in) or Custamized Length

Qutput Cables

Fire Type Type 1

SPECIFICATIONS

Module Type JKM305M-60L JKM310M-60L JKM315M-60L JKM320M-60L JKM325M-60L

STC NOCT STC NOCT STC NOCT S1C NOCT STC NOCT
Maximum Power (Pmax) 305Wp 227Wp 310Wp 231Wp 315Wp  235Wp 320Wp 2339Wp 325Wp 242Wp
Maximum Power Voltage (Ymp}) 32.8v 308V 33.0v 310V 33.2v 3.2V 334V 314V 3386V 31.6V
Maximum Power Current (Imp) 9.30A 740A 940A  T7.49A 949A 7 56A 9.59A 7.62A 9.68A 7.66A
Open-circuit Voltage {(Vac) 40,3V 37.2V 40.5V 374V 40,7V 378V 409V 37.8V 41,1V 38.0V
Shei t-circuit Current (Isc) 9.83A  8.12A 9.92A  8.20A 10.04A 833A 10.15A  B.44A 10.20A  8.54A
Module Efficiency STC (%) 18.28% 18.58% 18.88% 19,18% 19.48%
Opctrating Temperature (°C) -40°C~+85°C

Maximum System Voltage 1000VDC(UL ) 1000VDC(IEC)

Maximuim Series Fuse Rating 20A
Power Talerance 0~+3%
Temperature Coefficients ot Pmax -0.37%:C
Temperature Coefficients of Voc -0.28%°C
Temperature Coefficients of [sc 0.048%°C
Noininal Operating Cell Temperature (NOCT) 4552°C

STC: -.J [rradiance 1000W/m’ 3” Cell Temperature 25°C AM=15

NOCT:

“Irradiance 800W/m? . Ambient Temperature 20°C AM=1.5 Wind Speed 1m/s

¥ Power measuiement tolerance: * 3%

CAUTION: READ SAFETY AND INSTALLATION INSTRUCTIONS BEFORE USING THE PRODUCT
% Jinko Solar Ca. Ltd. All ntghts reserved Spscifications included i this datasheel are subject to change withoul nelice
JKM305-325M-80L-A1-US




RAIL-FREE RACKING

UTILIZES ECOFasTen soLars patenTteD TeCHNOLOGY
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ROCK-IT sYsTem 4.0

Designed with the installer in mind.

EcoFasten Solar specializes in solar roof attachments that are fast and easy to install, straightforward, secure and
cost-effective. EcoFasten offers a wide variety of standard products as well as custom solutions, for a one-stop source
for all of your rooftop anchoring needs. Products are rigorously tested and approved above and beyond industry
standards in-house and by third party agencies. EcoFasten’s patented conical sealing system has been in

service in the snow guard and solar industries for two decades.

FeaTures

+  North-South adjustability
+  Only one tool required (1/2" deep well socket)
+ Vertical adjustment of 3"-4”

- New and improved design

« Fastest, easiest to level system on the market
+ Integrated electrical bonding

+  SIMPLE- only 4 components

SYSTEM COMPONEeNTS* - reQulreb

\'\"J}ihn.’
. ‘
% » ¥
ROCK-IT sLIDe ROCK-IT 4.0 ROCK-IT 4.0 COUPLING ROCK-IT 4.0
4" FOr COmp sHINGLe MOUMNT & LOaD BearinGg FOOoT Array sKIrT
" FOr TILe

SYsTem CompPonenTs* - OPTIONAaL

)\

{ %EcoFasten Solar’

S - ROCK-IT CLIP SS
EcoFasten Solar products are protected by the following U.S. Patents:

3 (REFEr TO PG. 6)
Q _.'*.

8,151,522 8,153,700 8,181,398 8,166,713 8,146,299

w - - ROCK-IT 4.0 8,209,914 8,245,454 8,272,174 8,225,557 9,010,038
ROCK-IT 4.0 Alray sSKIrmT 9,134,040 9,175,478 9,212,833
3 ' END CaPs

HYBI'D MOUMT ' (EMD caPs come

(RerFer TO PG. 5) pPre-nstalien on EasT
ROCK-IT CUP 2.0 21D OF SKIT SECTIONS)

(REFEI TO PG. 6)

*Components for use with 32mm modules are available as special order. Components for use with 32mm modules are labeled as such on
system packaging. Please refer to evaluated, compatible modules grid on page 15 to identify system compatible 32mm modules.

www.ecofastensolar.com info@ecofastensolar.com 877-859-3947 1



www.ecofastensolar.com

ROCRK-IT 40 MOUNT ASsSemBLY
NOTE: ITems 1-7 SHIP assemBLeD

5/16"-18 x 1.75" Hex Serrated Flange Bolt 300 Series SS
Rock-It 4.0 Mid-Clamp 6000 Series AL

Rock-It 4.0 Shelf 6000 Series AL

Flange Level Nut 300 Series SS

Rock-It 4.0 Tie Plate 6000 Series AL

Rock-It Pedestal 6000 Series AL

5/16"-18 x 3/8" Hex Serrated Flange Bolt 300 Series SS
3/8" 1D Star Washer 300 Series SS

3/8"-16 x 3" Hex Tap Bolt 300 Series SS

O 00 N O U W N =

ROCK-IT sLIDeS are aCCePTaBLe BraCReTs FOor
UsSe WITH ROCK-IT 4.0 (SOLD seParately)

ROCK-IT 4.0 COUPLING assemBLY
NOTE: ITEMS 1-3 SHIP assemBLED

5/16"-18 x 1.75” Hex Serrated Flange Bolt 300 Series SS
Rock-1t 4.0 Coupling Mid-Clamp 6000 Series AL
Rock-It 4.0 Coupling Shelf 6000 Series AL

Rock-It Load Bearing Foot Clip

Rock-It Load Bearing Foot Base

info@ecofastensolar.com 877-859-3947 2



ROCK-IT 4.0 HYBRID MOUNT ASSeMmMBLY
NOTe: ITeMSs 1-10 SHIP assemsLeD

1 Rock-It 4.0 Shelf 6000 Series AL
2 Rock-1t 4.0 Coupling Mid-Clamp 6000 Series AL
3 Rock-It 4.0 Coupling Tie Plate6000 Series AL
4 Flange Level Nut 300 Series SS
5 Rock-It Pedestal 6000 Series AL
6 Rock-It Slide 6000 Series AL

7 3/8"-16 x 3" Hex Tap Bolt 300 Series SS

8 3/8"ID Star Washer 300 Series S

9 5/16"-18 x 3/8" Hex Serrated Flange Bolt 300 Series SS
10 5/16"-18 x 1.5" Hex Serrated Flange Bolt 300 Series SS

 ROCK-IT CLIP SS ASSEemBLY ROCRK-IT CLIP 2.0 ASSeEmMBLY

| NOTe: ITems 1-3 SHIP assemBLeD NOTEe: ITems 1-3 SHIP assemBLeD

1 Stainless Steel Carriage Bolt -.313-18X.75 1 Rock-It Clip 2.0
2 Rock-It Clip SS 2 Stainless Steel Flange nut .313-18
3 Stainless Steel Flange nut .313-18 i 3 Bolt.3125-18x1x1-S
1)
TN

www.ecofastensolar.com info@ecofastensolar.com 877-859-3947



Alray LagyouT

- Find the required structural attachment points,
Mark these using a vertical (N-S) chalk line on the
center of the rafters.

+  Spacing may vary depending upon project specific
structural requirements; i.e. high snow and wind
load areas may require lesser bracket spacing in
the E-W axis vs. the maximum spacing. Max spacing
is 48" for portrait orientation and 72" for landscape
orientation. Consult project layout diagram for
project specific bracket spacing on the roof.

+ Install Rock-It Mounts to predetermined mount
spacing.

- The Rock-It Array Skirt sections are the width of a typical 60 cell

module - use the Rock-It Array Skirt as a guide to lay out module

placement.
Note: The distance between the rows of mounts is calculated by the module dimension N-S plus 1 3/8"
(35mm). Lag screw should be installed as close to center of exposed shingle as possible. The minimum
distance between the lag screw and the edge of the shingle is 1/2"

GreenFasTen™ FLasHING INsTalcl

Locate the rafters and snap horizontal and vertical lines to mark the installation
position for each GreenFasten flashing.

Drill a pilot hole (1/4" diameter) for the lag bolt. Backfill with sealant. EcoFasten Solar
recommends an EPDM mastic.

Insert the flashing so the top part is under the next row of shingles and pushed far
enough up slope to prevent water infiltration through vertical joint in shingles. The
leading edge of flashing must butt against upper row of nails to prevent turning
when torqued.

Line up pilot hole with GreenFasten flashing hole.

Insert the lag bolt through the EPDM bonded washer, the Rock-It slide, the gasketed
hole in the flashing and into the rafter.

Torque: The range is between 100-140 torque inch-pounds depending on the type
of wood and time of year. The visual indicator for proper torque is when the EPDM
on the underside of the bonded washer begins to push out the sides as the washer
compresses. If using an impact wrench to install the fasteners be careful not to over
torque the fastener. You may need to stop and use a ratchet to finish the install.

*The Engineer of Record shall check capacity of rafter to support lag screw loading.

www.ecofastensolar.com info@ecofastensaolar.com 877-859-3947 4



ROCK-IT SYSTem 4.0 INsTatl

1 Install EcoFasten Solar Flashing with Rock-It Mounts
« Follow EcoFasten Solar Install instructions for flashing and bracket install (GreenFasten shown above).
« Optimum vertical distance between lag bolts Is 1 3/8" plus module dimension
« Set mounts on eave most row so that the Rockdt Pedestal is on the South end of Rock-it Slide.
« Set mounts on all upper rows so that the Rock-It Pedestal is on the North end of Rock-Jt Slide.
2 Install Rock-It Array Skirt onto Eave Mounts
» Slide Rock-tt Array Skirt into front channel on Rock-It Shelf.
+ Array Skirt End Caps are pre-installed on the East end of each skirt section, and are used to couple the skirt sections where needed (see Fig. A).
. Tighten Mid-Clamp bolt, clamping Rock-It Array Skitt to mount. Torque to 200 in-Ibs. (130 in-Ibs. when installing with 32mm modules).
3_4 Install Rock-1t Couplings (when joining 4 panels with a Coupling, the use of a load bearing foot is required}
« Prior to mounting on the roof, snap Load Bearing Foot into the bottom of Rock-It Coupling if required.
(Each Load Bearing Foot is set to same height as the Rock-It Mounts - adjust accordingly)
. On eave row only, slide Rock-It Array Skirt anto Rock-It Coupling Shelf. Torque to specified value.
+ NOTE: If a coupling lands on a rafter, the Hybrid Mount* should be used in place of the Rock-It Coupling (refer to image 3a).
*Hybrid Mount can be made in the field by assembling a coupling to a mount pedestal, or by purchasing separately.
5 Align and Straighten First Row of the Rock-It System with Rock-It Array Skirt
+ Use North-South adjustment of the Rock-It Pedestal ta straighten Rock-It Array Skirt and align module with Array Skirt.
« Torque screw on side of Rock-It Pedestal to 150 in-lbs to secure it to the Rock-It Slide.
« Adjust Flange Level Nut to level the system (optional - can be leveled during or after installation).
6_9 install 1st Row of PV Modules
- Slide upsiope Rock-It Mounts down to engage top of first module.
+ Install Rock-It Couplings on the upslope side of 1st row of panels,
« Torque 2nd row of Mid-Clamps on Rock-It Mounts and Rock-It Couplings to specified value.
- install balance of PY modules, ensuring that the Rock-It Pedestals are in the appropriate position, then torque Mid-Clamps to secure modules.
1(Q ‘Level the Rock-It System
+ When assembly is complete, level the entire system by adjusting Flange Level Nuts (Flange Level Nuts have no torque value).
- Height between roof surface and underside of modules should be 3“or less, when installed with Type 2 modules.

INSTALLATION NOTE: Modules should be installed so that the junction box is installed upslope, away from the leading edge of the array.
www.ecofastensolar.com info@ecofastensolar.com 877-859-3947



GrounbIing LtuG INsTatu

Necessary Components:

- One of the following ground lugs (or any UL 2703 compliant ground lug):
Burndy CL50-1TN Ground Lug (UL 2703 - E351343 / UL 467 - E9999)
ILSCO SGB-4 Ground Lug (UL 2703 - E354420 /UL 467 - E34440)
ILSCO GBL-4DBT (UL 2703 - E354420 / UL 467 - E34440)
ILSCO GBL-4DBTH (UL 2703 - E354420 / UL 467 - E34440)
ILSCO GBL-4SS (UL 2703 - E354420 / UL 467 - E34440)

Note: Drill and deburr hole in Ground Lug prior to installation

- 14 AWG - 4 AWG Copper Ground Wire* Torque Values:

- 8-32 x 0.5" Serrated Flange Head Bolt (300 Series SS) 14-10 AWG= 20 in-lbs.
- 8-32 Serrated Flange Nut (300 Series SS) 8 AWG= 25 in-Ibs.

- 11/32"and 1/4" wrenches or ratchets/sockets 6-4 AWG= 35 in-lbs.

1 Insert the flange bolt into the module ground hole. Place Star Washer over bolt. Place ground lug over the bolt and
Star Washer, and turn to desired orientation.
2 Install Flange Nut.

3 Tighten Flange Nut/Bolt.

4 Place wire in Ground Lug channel and tighten set screw to complete assembly.
*Wire should be sized in accordance with the National Electrical Code, NFPA 70, Section 690.45, and a minimum of

1/4” clearance required between bare copper wire and aluminum.

Drill hole per grounding lug manufacturers
specifications in the upslope part of Rock-It Coupling
for attaching grounding lug.

Note: Deburr hole in Ground Lug and Rock-It Coupling prior to installation.

www.ecofastensolar.com info@ecofastensolar.com 877-859-3947
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Sl .- 7' Min. from
Juncticn Box

1 Locate all parts

.Locate the Rock-It Clip SS, micro-inverter/power optimizer, and the section of the module frame in which
you will be mounting the micro-inverter/power optimizer.

See fig. A for acceptable mounting locations.

2 Install the Rock-It Clip SS
- Slide the Rock-It Clip SS onto the lip of the module frame.
. Slide the micro-inverter/power optimizer into the opposite lip of the Rock-It Clip SS.
. Tighten the bolt to 150 in-lb minumum to clamp the Rock-It Clip SS to the module frame and the
micro-inverter/power optimizer to the Rock-It Clip SS.
« Ensure that the lip on the clip is tight against the frame and that the micro-inverter/power optimizer flange is
tight against the clip flange to avoid rotation during tightening.

ROCK-IT CLIP 2.0 INsTatL

Module Frame v \
Rock-It-Clip 2.0
1 Locate all parts

«Locate the Rock-It Clip 2.0, micro-inverter/power optimizer, and the section of the module frame in which you
will be mounting the micro-inverter/power optimizer.

2 Install the Rock-It Clip 2.0 (See below detail)
« Slide the Rock-It Clip 2.0 onto the lip of the micro-inverter/power optimizer.
. Slide the micro-inverter/power optimizer into the opposite lip of the module frame.
. Tighten the bolt to 150 in-Ib to clamp the Rock-it Clip 2.0 to the module frame and the micro-inverter/power
optimizer to the Rock-It Clip 2.0.
- Ensure that the lip on the clip is tight against the frame and that the micro-inverter/power optimizer flange is
tight against the clip flange to avoid rotation during tightening.

www.ecofastensolar.com info@ecofastensolar.com 877-859-3947 7



Snow Load 0-20 psf

Modules in Landscape
Wind Speed Exposure 2:12 < Roof Pitch < 6:12 7:12 < Roof Pitch < 12:12
ASCE 7-05 |ASCE 7-10 Category Zone 1 Zone 2 Zone 3
B 159 93 59
85 mph 110 mph C 114 67 42
D 96 56 35
B 146 85 54 103 108
90 mph 115 mph C 104 61 38 98 80 80
D 88 51 32 83 68 68
B 123 72 45 95 95
100 mph | 125 mph C 88 51 32 83 68 68
D 74 43 27 70 57 57
B 98 57 36 93 76 76
110 mph 140 mph C 70 41 26 66 54 54
D 59 34 22 56 46 46
B 85 50 31 81 66 66
120 mph | 150 mph C 61 38 22 58 47 47
D 51 30 19 49 40 40

Notes:

_Spacing Governed by Snow Load

1.) Values in above table represent the maximum allowable spacing in inches for pullout forces only on EcoFasten Solar standoff,
however the designer must round down to meet appropriate rafter spacing

2.) Maximum allowed spacing approved by EcoFasten Solar is 72"

3.) Maximum allowed standoff capcity = 547# (per testing results)

4.) Includes additional factor of safety of 1.5 for lag pullout capacity

5.) Values based on a maximum module width of 40"

6.) Based on Risk Category Il (ASCE 7-10) structures less than 30 feet in height

7.} All adjustment factors are set to 1. No site specific engineering is included in this table

Snow Load 0-20 psf

Wind Speed Exposure 2:12 < Roof Pitch < 6:12 7:12 < Roof Pitch < 12:12
ASCE 7-05 [ASCE 7-10 [ Category Zone 1 Zone 2 Zone 3
B 91 53 33
85 mph 110 mph C 65 38 24
D 55 32 20
B 83 49 30
90 mph 115 mph C 59 35 22 46
D 50 29 18 47 38 38
B 70 41 26 | 54 54
100 mph | 125 mph Cc 50 29 18 47 39 39
D 42 26 15 40 32 32
B 56 33 20 53 43 43
110 mph 140 mph C 40 23 14 38 31 31
D 34 19 12 32 26 26
B 49 28 18 46 37 37
120 mph 150 mph C 35 20 12 33 27 27
D 29 17 10 28 22 22

Notes:

_Spacing Governed by Snow Load

1.) Values in above table represent the maximum allowable spacing in inches for pullout forces only on EcoFasten Solar standoff
2.) Maximum allowed spacing approved by EcoFasten Solar is 48"

3.) Maximum allowed standoff capcity = 547# (per testing results)

4.) Includes additional factor of safety of 1.5 for lag pullout capacity

5.) Values based on a maximum module length of 70"

6.) Based on Risk Category Il (ASCE 7-10) structures less than 30 feet in height

7.) All adjustment factors are set to 1. No site specific engineering is included in this table

www.ecofastensolar.com info@ecofastensolar.com 877-859-3947



Snow Load 21-30 psf

Modules in Landscape
Wind Speed Exposure 2:12 < Roof Pitch < 6:12 7:12 < Roof Pitch <12:12
ASCE 7-05 |ASCE 7-10 Category Zone1 | Zone 2 Zone 3 Zone 1 Zone 2 Zone 3
B | 93 59
85 mph 110 mph C 67 42
D 9% | 56 35
B 110 85 54
90 mph 115 mph € 104 61 38
D 88 51 32
B 1 72 45
100 mph 125 mph C 88 51 32
D 74 43 27 57 57
B 98 57 36
110 mph | 140 mph o] 70 41 26 66 54 54
D 59 34 22 56 46 46
B 85 50 31 66 66
120 mph 150 mph C 61 36 22 58 47 47
D 51 30 19 49 40 40

Notes:

[N spacing Governed by Snow Load

1.) Values in above table represent the maximum allowable spacing in inches for pullout forces only on EcoFasten Solar standoff,
however the designer must round down to meet appropriate rafter spacing

2.) Maximum allowed spacing approved by EcoFasten Solar is 72"

3.) Maximum allowed standoff capcity = 547# (per testing results)

4.) Includes additional factor of safety of 1.5 for lag pullout capacity

5.) Values based on a maximum module width of 40"

6.) Based on Risk Category Il (ASCE 7-10) structures less than 30 feet in height

7.) All adjustment factors are set to 1. No site specific engineering is included in this table

Snow Load 21-30 psf

Wind Speed Exposure 2:12 < Roof Pitch < 6:12 7:12 < Roof Pitch < 12:12
ASCE 7-05 |[ASCE 7-10 Category Zone 1 Zone 2 Zone 3
B 53 33
85 mph 110 mph (03 65 38 24
D 55 32 20
B 49 30
90 mph 115 mph C 59 35 22
D 50 29 18
B 41 26
100 mph 125 mph Cc 50 29 18
D 42 26 15
B 56 33 20
110 mph 140 mph C 40 23 14
D 34 19 12
B 49 28 18
120 mph 150 mph C 35 20 12
D 29 17 10

Notes:

_Spacing Governed by Snow Load

1.) Values in above table represent the maximum allowable spacing in inches for pullout forces only on EcoFasten Solar standoff
2.) Maximum allowed spacing approved by EcoFasten Solar is 48"

3.) Maximum allowed standoff capcity = 547# (per testing results)

Includes additional factor of safety of 1.5 for lag pullout capacity

Values based on a maximum maodule length of 70"

Based on Risk Category Il (ASCE 7-10) structures less than 30 feet in height

4.)
5.)
6.)
7.) All adjustment factors are set to 1. No site specific engineering is included in this table

www.ecofastensolar.com info@ecofastensolar.com 877-859-3947



Snow Load 31-40 psf

Modules in Landscape

Wind Speed Exposure 2:12 < Roof Pitch < 6:12 7:12 < Roof Pitch < 12:12
ASCE 7-05 |ASCE 7-10 Category

85 mph 110 mph

90 mph 115 mph

100 mph 125 mph

110 mph 140 mph

120 mph 150 mph

QOO OWmWOOWmWOOWUOOwW

Notes:
Spacing Governed by Snow Load
1.) Values in above table represent the maximum allowable spacing in inches for pullout forces only on EcoFasten Solar standoff,
however the designer must round down to meet appropriate rafter spacing
2.) Maximum allowed spacing approved by EcoFasten Solar is 72"
3.) Maximum allowed standoff capcity = 547# (per testing results)
4.) Includes additional factor of safety of 1.5 for lag pullout capacity
5.) Values based on a maximum module width of 40"
6.) Based on Risk Category 1l (ASCE 7-10) structures less than 30 feet in height
7.) All adjustment factors are set to 1. No site specific engineering is included in this table

Snow Load 31-40 psf

Wind Speed Exposure 2:12 < Roof Pitch < 6:12 7:12 < Roof Pitch < 12:12
ASCE 7-05 [ASCE 7-10 Category Zone 1 Zone 2 Zone 3
B 33
85 mph 110 mph C 38 24
D 32 20
B 49 30
90 mph | 115 mph c 35 22
D 29 18
B 41 26
100 mph 125 mph C 29 18
D 42 26 15
B 33 20
110 mph 140 mph C 40 23 14
D 34 19 12
B 49 28 18
120 mph 150 mph © 35 20 12
D 29 17 10

Notes:
Spacing Governed by Snow Load
1.) Values in above table represent the maximum allowable spacing in inches for pullout forces only on EcoFasten Solar standofi
2.) Maximum allowed spacing approved by EcoFasten Solar is 48"
3.) Maximum allowed standoff capcity = 547# (per testing results)
4.) Includes additional factor of safety of 1.5 for lag pullout capacity
5.} Values based on a maximum module length of 70"
6.) Based on Risk Category Il (ASCE 7-10) structures less than 30 feet in height
7.) All adjustment factors are set to 1. No site specific engineering is included in this table

www.ecofastensolar.com info@ecofastensolar.com 877-859-3947 10



Snow Load 41-50 psf

Modules in Landscape
Wind Speed Exposure 2:12 < Roof Pitch < 6:12 7:12 < Roof Pitch < 12:12
ASCE 7-05 |ASCE 7-10 Category Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3
B 59
85 mph 110 mph C 42
D 56 35
B 54
90 mph 115 mph C 61 38
D 5il 32
B 45
100 mph 125 mph C 51 32
D 43 27
B 57 36
110 mph 140 mph C 41 26
D 59 34 22 46 46
B 50 31
120 mph 150 mph C 61 36 22 47 47
D 51 30 19 49 40 40
Notes:

however the designer must round down to meet appropriate rafter spacing

Spacing Governed by Snow Load
1.) Values in above table represent the maximum allowable spacing in inches for pullout forces only on EcoFasten Solar standoff,

2.) Maximum allowed spacing approved by EcoFasten Solar is 72"
3.) Maximum allowed standoff capcity = 547# (per testing results)
4.) Includes additional factor of safety of 1.5 for lag pullout capacity
5.) Values based on a maximum module width of 40"

6.) Based on Risk Category Il (ASCE 7-10) structures less than 30 feet in height
7.) All adjustment factors are set to 1. No site specific engineering is included in this table

Snow Load 41-50 psf

7:12 < Roof Pitch < 12:12

Wind Speed Exposure 2:12 < Roof Pitch < 6:12
ASCE 7-05 |ASCE 7-10 Category Zone 1 Zone 2 Zone 3
B 33
85 mph 110 mph Cc 38 24
D 32 20
B 30
90 mph 115 mph C 35 22
D 29 18
B 26
100 mph | 125 mph c 29 18
D 26 15
B 33 20
110 mph 140 mph C 23 14
D 19 12
B 28 18
120 mph | 150 mph C 35 20 12
D 29 17 10
Notes:

_ Spacing Governed by Snow Load

1.) Values in above table represent the maximum allowable spacing in inches for pullout forces only on EcoFasten Solar standoff
2.) Maximum allowed spacing approved by EcoFasten Solar is 48"
3.) Maximum allowed standoff capcity = 547# (per testing resuits)
4.) Includes additional factor of safety of 1.5 for lag pullout capacity
5.) Values based on a maximum module length of 70"

6.) Based on Risk Category Il (ASCE 7-10) structures less than 30 feet in height
7.) All adjustment faclors are set to 1. No site specific engineering is included in this table

www.ecofastensolar.com

info@ecofastensolar.com
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Snow Load 51-60 psf

Modules in Landscape
Wind Speed Ex_posure 2:12 < Roof Pitch < 6:12 7:12 < Roof Pitch < 12:12
ASCE 7-05 |ASCE 7-10 | Category Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3
B
85 mph 110 mph (] 42
D 35
B 54
90 mph 115 mph © 38
D 51 32
B 45
100 mph | 125 mph (@] 51 32
D 43 27
B 36
110 mph | 140 mph Cc 41 26
D 34 22
B 50 31
120 mph | 150 mph C 36 22
D 51 30 19

Notes:

—Spacing Governed by Snow Load

1.) Values in above table represent the maximum allowable spacing in inches for pullout forces only on EcoFasten Solar standoff,
however the designer must round down to meet appropriate rafter spacing

2.) Maximum allowed spacing approved by EcoFasten Solar is 72"

3.) Maximum allowed standoff capcity = 547# (per testing results)

4.) Includes additional factor of safety of 1.5 for lag pullout capacity

5.) Values based on a maximum module width of 40"

6.) Based on Risk Category Il (ASCE 7-10) structures less than 30 feet in height

7.) All adjustment factors are set to 1. No site specific engineering is included in this table

Snow Load 51-60 psf

Wind Speed Exposure 2:12 < Roof Pitch < 6:12 7:12 < Roof Pitch < 12:12
ASCE 7-05 [ASCE 7-10 Category Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3
B
85 mph 110 mph C 24
D 32 20
B 30
90 mph 115 mph (& 22
D 29 18
B 26
100 mph | 125 mph C 29 18
D 26 15
B 20
110 mph 140 mph C 23 14
D 19 12
B 28 18
120 mph | 150 mph C 20 12
D 29 17 10

Notes:
Spacing Governed by Snow Load
1.) Values in above table represent the maximum allowable spacing in inches for pullout forces only on EcoFasten Solar standoft
2.) Maximum allowed spacing approved by EcoFasten Solar is 48"
3.) Maximum allowed standoff capcity = 547# (per testing results)
4.) Includes additional factor of safety of 1.5 for lag pullout capacity
5.) Values based on a maximum module length of 70"
6.) Based on Risk Category Il (ASCE 7-10) structures less than 30 feet in height
7.) All adjustment factors are set to 1. No site specific engineering is included in this table

www.ecofastensolar.com info@ecofastensolar.com 877-859-3947 12



Grounbing INFormaTion

The rail-free Rock-It Syster may be used to mount and ground PV modules that comply with UL 1703, only when that specific module has been
evaluated for mounting and grounding, in compliance with the included installation instructions.

Note: Grounding lug must be visible to inspectors from the entire perimeter of the PV array.

Multiple Use Grounding Pins

Grounding pins within the Mid-Clamp are multiple use bonding/grounding devices. Modules will need to be adjusted if the Mid-Clamps are
loosened to ensure there is “new” metal to pierce into upon retightening.

Grounding Method

Rock-it 4.0 Mount bonds N-S rows of modules

Rock-It 4.0 Coupling bonds E-W rows of modules

Rock-It Array Skirt bonds E-W along the entire array when installed

One Burndy CL50-1TN ground lug is required per PV array, limited to 300 modules placed in either portrait or landscape orientation.

BONDING ASSemBLY anb BONDING PAaTtH

Band Path
@ Grounding Lug

— — Equlpment Graunding
/" Conductor {EGCY
generally to earth
ground

Integrated Bonding

m  Rock-It Coupling

® Rock-It Mount
mama ROCk-IU Array Skir

Band Path Bond Path

Grounding Lu
® sE B Grounding Lug

— Equipment Groundirn,
e (?Jndunur(EGC)» g
gunataly Lo carth
Kround

— Equipment Graundin|
/ angu(lur(EGQ g
generaly Lo earlh
ground
m Rock-It Coupling
= Rock-Ix Coupling
& Rock-lt Maunt

Rock-1t Mount
e ROCK-[TAFTAY SKITL .

= Ruck-IC Al rdy Skill

www.ecofastensolar.com info@ecofastensolar.com 877-859-3947 13




sSTacGereD LavyouT canTiLever anb OFFseT

THermat EXPansion anb BONDING

A thermal expansion gap is required per

each continuous 40’ length of modules. e [EORIRSt

@ Grounding Lug
Omit a coupling and leave a 2" gap in
the Rock-It Array Skirt and also between
the modules at that point.

- —— Equipment Groundin;
e Conductor {[GCY N
generally to earth
eraund

m Rock.it Coupling

® Rock-It Mount
= Rack-1t Array Skirt

BrackeT sPacingG

Portrait Orientation

T T

Maximum east/west bracket spacing is 48" OC. Max east/west bracket spacing is 72" OC.
32mm modules: Max east/west bracket spacing is 48" OC.

Spacing may vary depending upon project specific structural requirements; i.e, high snow and wind load
areas may require lesser spacing E-W than the maximum.

Staggered Mounting Points

. Cantilever: Maximum cantilever is 1/3 bracket spacing. For portrait
. Rock-It Mount -ROCk It Coupling orientation installations, check layout prior to installing.

The array layout instructions in this installation manual offer a
Offset: Offset from all roof edges depends on wind speed, snow

general overview of layout. Periodically, due to a variety of
factors (roof obstacles, shading, etc.) other layouts are required.

loads, local fire and building codes per location

www.ecofastensolar.com info@ecofastensolar.com 877-859-3947 14




ROCK-IT sYSTem 4.0

sSYSTEeM sSPeCIFICaTIONS

Max No. of Panels 300 Modules per ground lug Materials 300 Series Stainless,

6000 Series Aluminum
Max System Voltage 1000VDC Coating Black Andaodization/Mill Finish
Class A Fire Rating With UL1703 Type 1 Rated Lug Specifications Burndy CL50-1TN Ground Lug

Madules, see note below. (UL Listing #KDER E9999)
Leveling Range 3-4" Ground Wire 14 AWG- 4 AWG Copper
Per above Lug spec. Ground Wire

Rock-It Slide Comp Range 3" Max Module Size 64.96”(1650mm) x
Rock-it Slide Tile 7" 39.05"(992mm) x 2“(50mm)
Min/Max Roof Slope 1/2:12/12:12 Max Downforce/Uplift Rating 45 PSF
Max Anchor Spacing (35mm/40mm) | 72" Rock-It Mount Load Rating 547lbs with Single 5/16” Lag 3.0
Max Anchor Spacing (32mm) 48" Safety Factor
Skirt Box QTY 6 units Slide Fastening Hole 5/16" diameter
Mount Box QTY 12 units Module Cantilever Maximum cantilever is 1/3
Rock-It Slide Box QTY 50 units bracket spacing
Coupling Box QTY 12 units Warranty 20 Year Material and Workman-

ship

Codes: National Electric Code, ANSI/NFPA 70, NEC 250, NEC 690, IRC, IBC
Standards: UL 2703: First Edition, UL 1703

£ $EcoFasten Solar
ROCHK-IT SYSTEM

MIG (D CODE: GOT-02-2016

CONFORMS 10 UL 2703

The EcoFasten Solar, Rock-It System a roof top PV racking system consisting of 6000 Series Aluminum and 300 Series Stainless steel
components. The Rock-It System includes the rack components but does not include the PV panels, inverters or electrical
components. The PV modules to be used with Rock-It shall be certified under UL 1703. The system shall be used on steep slope
roofs mounted over a Class A fire rated roofing material and attached to the roof structure using 5/16" diameter, minimum 4" long
300 series stainless steel lag bolts with minimum thread embedment depth of 2 1/2" into the roof structure.

Periodic re-inspection for loose components

The system is subject to re-inspection as required by the PY module manufacturer or by the Authority Having Jurisdiction. Re-
inspection, as required, should include evaluation of any loose components or loose fasteners. All loose components and
fasteners should be secured in accordance with these instructions. The system should also be evaluated for any evidence of
corrosion. Any corrosion should be removed. Any affected part should be cleaned or replace in accordance with these instructions.

{ ¥EcoFasten Solar’

q
i
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FeatTures

+  New and improved design *  North-South adjustability
*+  Fastest, easiest to level system on the market «  Only one tool required (1/2" deep well socket)
*+ Integrated electrical bonding +  Vertical adjustment of 3"-4”

SIMPLE- only 4 components

EvVatuaTeD, cCOmpPaTiBLe MOoDuLes

v -
Module Manufacturer MDd,EI Trpe C L TEL NG Module Dimensians (mm) Maodule Dimensians (in) DOW|"|ward HCEAE Upvlvard Pressure | Down-slope Design Maximum damp
inclicate variable test Design Load (psf Design Load (psf Load (psf e
gl P 24
Spacing (in)
Trina Solar TSM-uxx-PXD 5,08 1640 x 992 x40 64,95"x39,05"=1,57" 33.3 33,3 20 72
Canadian Solar CS6P 00l 1638 x922 % 40 64.49"%38.66"%1.57" 33.3 33.3 20 72
Canadian Solar C56 P-xxxP 1638 2982 x 40 64.5"%38.7"%1.57" 33.3 33.3 20 72
Jinka Solar SKVo0eP-60 1650 X932 x 40 64,96"x39.05"x1.57" 30 30 20 72
Jinko Solar JKMx 0t -60 1650 ¥992 x40 64.96"%39.05"x1.57" 30 30 20 72
Jinko Solar JKM 3 nPP-60 1650 %992 x 40 64,96"x33,05"x1.57" 30 30 20 72
Jinko Solar JKN 1t M- 60 1650 x392 x40 64,96'"x39.05"x1.57" 30 30 20 72
Yingli Salar YL2uxP-29b 1650 x 390 x 40 64.96"%38.97"x1.57" 30 30 20 72
LG Elcetronics LG300N1C-83 1640 x 1000 x 35 64.57"x39.37"x1.38" 30 30 20 72
LG Elcetranics LG300N1K-G4 1640 x 1000 x 40 64,57"%39.37"x1.57" an 30 20 72
Axltec Solar AC-XxxM/156-608 1640 x992 x40 64.5"%39.06"%1.38" 34 30 20 48
RECOM RCM-2)6-6M B 1640 x992 %35 64.96"%39.05"x1.37" 30 30 20 72
Silfab SLA2xxP 1650 X930 %38 64,96'"%38.97"x1,43" 30 30 20 72
Solaria PowerKT xxxR-B) 1621 x 1056 x 40 63,89"x%41.53"x1.57" 30 30 20 48
Hanwha -Q Calls* Q.PRO G4 2xx 1670 x 1000 x 32 65.75"%39.37"x1.25" 30 30 20 48
Hanwha - Q Cells* Q.PRO G4 200 1670 x 1000 x 32 55,.75"%39.37"'x1, 25" 30 30 20 72
Sunpreme GxB-3xxT 1670 x997 x40 65.75"%39.25"x1.57" 30 30 20 48
REC REC-xxx-6MB 1675 x997 x 34 65.94"%39,25"x1.5" 20 20 20 72
REC REC-¥x3-6 VB 1679 %997 x 34 65.94")(39.?_55&{1\5" 30 30 20 48
SolarwWoarld SW xxx Mono Black 1675 x 961 x33 £5.95"%37.8"x1.30" 20 20 20 72
Solarworld SW ot Mano Black 1675 x 961 33 65.95"%37.6"x1.30" 30 30 20 48

Hanwha Q- Cells 32mm modules to be used with special order Rock-It System components, Call for details.

www.ecofastensolar.com info@ecofastensolar.com 877-859-3947 16






Single Phase Inverter
with HD-Wave Technology

for North America

SE3000H-US / SE3800H-US / SES000H-US / SE6000H-US /
SE7600H-US / SE10000H-US / SE11400H-US =
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Optimized installation with HD-Wave technology

I Specifically designed to work with I Extremely small

power optimizers
I Record-breaking efficiency I Built-in module-level monitoring
4 Fixed voltage inverter for longer strings I Outdoor and indoor installation

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

4 UL1741 SA certified, for CPUC Rule 217 grid
compliance

solaredge.com SOIar‘la ] | .I:—



/ Single Phase Inverter

with HD-Wave Technology for North America

SE3000H-US / SE3800H-US / SE5000H-US / SE6000H-US/
SE7600H-US / SET0000H-US / SE11400H-US

SE3000H-US SE3800H-US SES5000H-US  SE6000H-US

SE7600H-US SE10000H-US SE11400H-US

OUTPUI 1

Rated AC Power Output ' 3000 . g ;8‘3\\/’ ' 5000 fggg g e 7600 | 10000 o %‘; VIR
Maximum AC Power Qutout ' 2000 o g ;égt’ 5000 o g ;gg:ﬁ 7600 oo ]O‘égg g S
g(;(?g;;t \gf)ge Min -Nom -Max v v v _/ v v v - Vac
AC Cutput Voltage Min -Nom -Max v J v Vac

{183 - 208 - 229) L | |
AC Frequency (Nominal) 593 -60-605 Hz

Maximum Continuous Output

Current @240 125 6 2! 25 32 42 475 A
GFDI Threshold 1 A
Utility Manitoring, Islancling Protection, [ Yes i
Country Configurable Thresholds
INPUT
Maximum DC Power @240_»/ Bl 4650 5900 7750 . 9300 11800 - 15500 . 17650 W
Maximumm DC Pawer @208Y " ‘ 5100 ' ' 7750 ' ' ' 15500 L w
Transformer-tess, Ungrounded I Yes .
Maximum {nput Vollage .- T - A8 e 1 Ve
Nominat DC Input Voitage 180 400 Vdc
Maxirurm Input Current @240V~ ; 85 ns . 13,5 165 20 27 305 . Adc
Maxirur input Current @208V ‘ . 9 - ‘ i35 - - I 27 _Adc
Max_ inout Short Circuit Current ' 45 . Adc
Reverse-Polarity Protection ‘ Yes .
Ground-Fault Isolation Deteclion | 500ka Sensilivity
Maximum Inverter Efficiency | 95 992 %
CEC Weighted Efficiency : a9 9%95%251%';/ %
Nawm'me Pov\/er_Cor;ump{ion | o <25 - | W
ADDITIONAL FEATURES
Supported Communication Interfaces i RS485, Ethernet, ZigBee {cptionali, Cellular (optional)
Revenue Grade Data, ANSI C12 20 [ - QOntional * -
ESR‘%;IOUI;O\W gUlEG Rl Automatic Rapid Shutdown upon AC Grid Disconnect
STANDARD COMPLIANCE
Safety ULI741, ULI741 SA, UL1699B, CSA €22.2. Canadian AFCl according ¢ TIL M-07
Grid Connechon Standards IEEE1547, Rule 21, Ruie 14 {HI)
Emissions FCC Part 15 Class 8
INSTALLATION SPECIFICATIONS
AC Output Condut Size / AWG Range 1 Maximum / 14-6 AWG ] " Maximum /14-4 AWG
E&/g‘ﬂ'ft_c?”dw Size / # of Siuings / " Maximum /-2 strings / 14 -6 AWG 1* Maximum £ 1-3 stiings / 14-6 AWG
F;::\‘lf:;;"“ L e | 77x146x68 /450 %370 174 213 %146 73/ 540% 370 x 185 r':m
Weight with Safety Switch 22710 2517114 2627119 . 388/ 176 1b 7 kg
Noise ' <25 o | ' <50 R
Couling I Natural Convection
Operating lemperature Range " 310 +140 /7 -25to +60 7 (-40°F 7 -40°C option)™ I /°C
Protection Rating ' NEMA 4X {Inverter with Safety Switch; .
ige suppot
brnit ifs eput culrent 1o the values statexd
woxxH L
power de nrefer o Ao solaredige com/sites/detanlr se tempetature derating-note-na pf
2rsi0n PN SExxxxH-USHCONNUA
@ Solat€dge Technolagies, Inc Al rigins reservea. SOLAREOGE e SolarEdge logo, OPTIMIZED 3Y SOLAREDGE are iacleinaiks ar 1egistered trademarks of SolarEdge Technolog es Inc. Al ROHS

alher Irademarks menlioned herein are Wlademacks of Iheir respactive owners Date: 03/2019/VC/ENG MAM. Subject fo change without notice



Power Optimizer

For North America
P320 / P340 / P370 / P400 / P405 / P505

d3ZINILdO 43IMOd

PV power optimization at the module-level

I Specifically designed to work with SolarEdge I Fast installation with a single bolt

inverters

I Next generation maintenance with module-
I Upto 25% more energy level monitoring
I Superior efficiency (99.5%) I Meets NEC requirements for arc fault
protection (AFCI) and Photovoltaic Rapid

I Mitigates all types of module mismatch losses, Shutdown System (PVRSS)

from manufacturing tolerance to partial

shading 7 Module-level voltage shutdown for installer

and firefighter safety
I Flexible system design for maximum space

utilization

solaredge.com SO|aP| "g. I .l:-



/ Power Optimizer
For North America

P320 / P340 / P370 / P400 / P405 / P505

P370
Optimizer model P320 (f(:»aifigh- fion Ll Lt (for I;gogt 96- B (fol";,fsl?;her
(typical module (for 60-cell ower 60-cell power cell (for thin film T
compatibility) modules) | PTUH O G0and 72-cell A o modules)
modules)
INPUT
“Rated Input DC Power! [ 320 i 340 | 370 _ 400 405 505 | w
Absalute Maximum Input . I I ! |
Voltage 48 60 80 1252 a7w vdc

(Voc at lowest temperatuira) |
|

_MPPT urn ating Range | 8-438 | A -60 8-380 2.5 - 105 125-87 | Vdc
I(lli;umum Shaort Circuit Current 1 101 | ” ade
Masimum DC Input Current | 1375 ] 25 | 175 | A
Maximum Efficiency | __ = WSRO0 B | %
Weighted Efficiency I 988 | 986 %

Overvoltage Category | I L

OUTPUT DURING OPEB}A'I:IE_N (POWER OPTIMIZER CONNECTED TO OPERATING SOLAREDGE INVERTER) 3

Manximurn Output Current | I5_ | Adc
Maximum Output Voltage | 60 B - _ 85 | Vde
OUTPUT DURING STANDBY (POWER OPTIMIZER DISCONNECTED FROM SOLAREDGE INVERTER OR SOLAREDGE

INVERTER OFF)

Safery Olnpu_t Valtage per 1101 I Ve
Pawer Optimizer !
STANDARD COMPLIANCE
EMC | FCC Part1S Class B, IEC61000-6-2, IECE1000-6-3 |
Safuty | IEC62109-1 (class I safety), UL1741
Material | UL94 V-0, UV Resistant
RoHS | Yes
INSTALLATION SPECIFICATIONS
?Aaximum Allowed System 1000 Ve
Voltace 1
Compatible inverters All SolarEdge Single Phase and Three Phase inverters

Y 129x153x 335/ | 129x159%495/ | 129%x162 %59/ )

sions (W 3 > X6 X

Iimenlons(n\xLxH) . 129y1§3x_27_5/51¥6%1| S 1%6x13 51x63x12__ 5 1x64 %23 .mm/ln
Weight (inchading cables) | 630/14 750 /17 , 845/19 1064 /23 | ar/lb
Input Connectar NIC4™ S\n%ﬁézggual MC4"
Input Wire Lenath | 016 /052 ' [ mr
Output Wire Type / Connector | Double Insulated / MC4 |
Qutput Wire Length 09/295 ] 12/39 | m/f
Operating Temperature Range™ -40 - +85/ -40 - +185 | ‘C/F
Protection Rating P68 / NEMAGP !
Relative Humidity 0-100 [ %

O Rated power of the radule at STC will not exceed the aptimizer "Rated Input DC Poser” Madules with up to +5% power tolerance are allowed

@ NEC 2017 1equires max input voltage be not more than 80V

' For other cornector types please contact SolarEdge

(% For dual version for parallel connection of tao modules use the P405 In the case af an odd number of PV modtiles in one string, installing one P405 dual version povier aphimizer
9 For ambient ternperature above +85°C / +185°F puwer le-rating is apihed. Refer to Power Optinizers Teimperature De-Rating Technical Note fr mote details

PV System Design Using Single Phase

Single phase Three Phase 208V  Three Phase 480V

a SolarEdge Inverter®? HD-Wave

Minimum String Length |_ P320, P34C, P370, P400 8 | e ] 8 |
(Power Optimizers) | P405 / PSOS 6 8 | 14
taximumn String Length | : "
(Power Oghimizers) = i N
5700 (6000 with
I4aximum Power per String SE7600-US - SE11400- 5250 6000 12750t N
Us) | ! |
Parallel Strings of Different Lengths Yes |
or Orientatians
% For detailed siring sizing information icfer to: hitpr//w awsolarcdge com/sites/default/fles/string sizing_na pdf
V1t 15 not allowed ta rmix P435/P505 with P320/P340/P370/P400 In ane stiing
F A string with more than 30 optimizers does not meet NEC rapid shutdown requirements; safety vokrage will be above the 30V requirernent
% Far SE14 4KUS/SE43 2KUS: It s allowed to install up to 6,500M per string when 3 strings are connected to the inverter (3 strings per urut for SE43 2KUS) and when
the maxiraum power difference between the strings is up to 1,000W
13 For SE30KUS/SE3A 3KUS/SEBS GKUS/SEIC0KUS It is allov-ed to install up fo 15,000 per sting when 3 strings are connected 1o the irzerter (3 strings per unit for SE66 6KUS/SE100KUS)
and when the maximum power difference between the strings is up to 2,000
Ty
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