Intertek Listing Constructional Data Report (CDR)

1.0 Reference and Address

Report Number|3145135CRT-002 Original Issued: 13-Jul-2009 Revised: N/A

UL Standard for Safety for Inverters, Converters, Controllers and Interconnection System
Equipment for Use with Distributed Energy Resources, UL 1741. First Edition, May 7th 1999,
Standard(s) |Including Revisions through November 7, 2005.).

Applicant  |WILEY ELECTRONICS, LLC Manufacturer |WILEY ELECTRONICS, LLC
P.O. Box 361 1131 Kings Hwy
Address |, JGERTIES, NY 12477 Address |, JGERTIES, NY 12477
Country USA Country USA
Contact Mr. Brian Wiley Contact Mr. Brian Wiley
Phone (845) 247-2875 Phone (845) 247-2875
FAX (845) 246-0189 FAX (845) 246-0189
Email btw@we-llc.com Email btw@we-llc.com
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This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's responsibility and
liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the
agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is authorized to permit copying or distribution of this report and
then only in its entirety. Any use of the Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be
approved in writing by Intertek. The observations and test results in this report are relevant only to the sample tested. This report by itself does not imply that the
material, product, or service is or has ever been under an Intertek certification program.
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2.0 Product Description

Product PV Combiner boxes
Brand name N/A
_r The products covered by this report are Permanently connected units with molded polymeric
Description S .
enclosures used for photovoltaic wiring / disconnect.
Models ACE-PT, ACE-1P, ACE-2P, ACE-3P, ACE- 4P, ACE-2C, ACE-3C,AND ACE-4C
Model Similarity Th_e products covered by this report are similar in that they use a common polymeric enclosure
suitable for outdoor use.
Voltage: 600VDC
Continuous Current: 15A for smallest unit, 60A for largest unit
Ratings Maximum Current: 18.75A for smallest unit, 75A for largest unit
Frequency DC
Other Ratings  [N/A
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[3.0 Product Photographs |

Photo 1 - External view showing typical arrangement of the enclosure and the enclosure mounting
bracket.
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[3.0 Product Photographs |

Photo 2 - Internal view, showing the gaskets used along the mating surfaces of the clamshell enclosure.
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[3.0 Product Photographs |

Photo 3 - Shows exterior rear view of the enclosure and the mounting bracket.
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[3.0 Product Photographs |

Photo 4 - View showing the arrangement of the Internal Components
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[3.0 Product Photographs |

Photo 5 - Shows the fiber shield over the positive bus bar.
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[3.0 Product Photographs |

Photo 6 - Incoming Conductor Strain Relief Clamp
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4.0 Critical Components
§ Item Name Manufacturer/ T ! model? Technical data and Mark(s) of
S |no.! trademark? | 'YP®/Mmode securement means conformity®
1 Polymeric Wiley N/A Makrolon 6487 See 5.0
1 Enclosure Electronics
2 | Mounting Bracket W|Iey. N/A Steel .98 . NR
Electronics Integral component of device
Conductor entry . - .
3 | gasket-enclosure Wlley. N/A Gasket material is unhstgd. See 5.0
. Electronics Requires annual evaluation.
cover side
Gasket material is unlisted.
2 Conductor entry Requires annual evaluation.
4 and cover gasket- W|Iey_ N/A Material is same as |te_m 3, See item no.3
enclosure bottom Electronics therefore evaluation of item 3
side also satisfes the evaluation
requirement for item 4.
. Self threading
3] 5 Mount!ng Bracket N/A screws for | Standard purchased hardware NR
attaching screws. .
plastic
Fuse Holder /
g | Positveinput | g comann CHM1D Mounted on DIN Rail UR, CSA
conductor
terminals
7 Grounding | Automation | g,p0 16,55 DIN Rail mounted UR, CSA
conductor terminal Direct
Negative
g | [Mputoutput | Automation | p,pq 4 DIN Rail mounted UR, CSA
conductor Direct
terminals
4 .
Mechanical component, no
Automation electrical requirements.
9 End stop Direct Confirm that it is present when NR
terminal blocks are installed.
Copper, cross section equal to
Wiley 50" X .125",
10 Bus Bar Electronics Copper Verify width and thickness of NR
Copper bus bar when present.
11 | Positive output lug. CMC A 60 2-12 AL, 2-14CU 75°C CSA, UR
Fiber shield, installed over the
output lug. Required to
prevent accidental contact with
Wile otherwise exposed current
5112 Fiber shield y Nomex carrying parts during servicing NR
Electronics .
of the combiner.
Confirm that the shield is
installed in the device when
the bus bar is present.
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4.0 Critical Components
§ Item Name Manufacturer/ Tvoe / model? Technical data and Mark(s) of
S |no.! trademark? | 7P securement means conformity?
Input conductor strain relief
Conductor strain Wiley . clamp held in .place with two
6| 13 relief clam Electronics Polymeric self threading screws. NR
P Confirm that the strain relief is
installed in the device.
NOTES:

1) Not all item numbers are indicated (called out) in the photos, as their location is obvious.
2) “Various" means any type, from any manufacturer that complies with the "Technical data and securement means" and meets the

"Mark(s) of conformity" can be used.
3) Indicates specific marks to be verified, which assures the agreed level of surveillance for the component. "NR" - indicates Unlisted and
only visual examination is necessary. "See 5.0" indicates Unlisted components or assemblies to be evaluated periodically refer to section

5.0 for details.
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[5.0 Critical Unlisted CEC Components
POLYMERIC MATERIALS
Photo # Item no. |Name Manufacturer/Trademark Type / model
1 1 Polymeric Enclosure Wiley Electronics N/A
Electrical Rating: N.A. Flame rating V-0

Evaluations, U

Component Standard used: Revisions thro

Standard for safety for Polymeric Material -Use in Electrical Equipment

L 746C, 6th Edition, Dated September 10th 2004, Including
ugh February 20, 2006.

MATERIALS LIST

Component Manufacturer Type/model Dimensions/thickness/assembly information
Base material
Polycarbonate Bayer 6487 Use piece off of a molded enclosure.

VERIFICATION PROCESS

Frequency: Annual

Test Site: CEC

Number of samples to test: 1

Test Name

Test Parameters

Compare QIA

Qualitative Infrared Analysis on illustrations

results to the results obtained in July of 2009 which are shown
6 and 7.

POLYMERIC MATERIALS

Photo # Item no. |Name Manufacturer/Trademark Type / model
2 3 Conductor entry ga sket- Wiley Electronics N/A
enclosure cover side
Electrical Rating: N.A. Flame rating N.A.

Component Standard used: .
Environmental

UL Standard for Safety for Enclosures for Electrical Equipment,

Considerations, UL 50E, 12th Edition, September 4th, 2007

MATERIALS LIST

Component Manufacturer Type/model Dimensions/thickness/assembly information
Base material
Elastomer Unknown Unknown As molded

VERIFICATION PROCESS

Frequency: Annual

Test Site: CEC

Number of samples to test: 1

Test Name

Test Parameters

Gasket tests Electrical Equi

Clauses 8.13.2. and 8.13.3. of the UL Standard for Safety for Enclosures for

September 4th, 2007

pment, Environmental Considerations, UL 50E, 12th Edition,
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6.0 Critical Features

Recognized Component - A component part, which has been previously evaluated by an accredited certification
body with restrictions and must be evaluated as part of the basic product considering the restrictions as specified
by the Conditions of Acceptability.

Listed Component - A component part, which has been previously Listed or Certified by an accredited
Certification Organization with no restrictions and is used in the intended application within its ratings.

Unlisted Component - A part that has not been previously evaluated to the appropriate designated component
standard. It may also be a Listed or Recognized component that is being used outside of its evaluated Listing or
component recognition.

Critical Features/Components - An essential part, material, subassembly, system, software, or accessory of a
product that has a direct bearing on the product’s conformance to applicable requirements of the product
standard.

Construction Details - For specific construction details, reference should be made to the photographs and
descriptions. All dimensions are approximate unless specified as exact or within a tolerance. In addition to the
specific construction details described in this Report, the following general requirements also apply.

1. |Spacing - In primary circuits, inch (mm) minimum spacings are maintained through air and over surfaces of
insulating material between current-carrying parts of opposite polarity and between such current-carrying
parts and dead-metal parts.
Minumum Spacings, Inch (mm)
Voltage Involved Through Air Over Surface To Enclosure

600 V 3/8 (9.5) 1/2 (12.7) 1/2 (12.7)

2. Mechanical Assembly - Components such as switches, fuseholders, connectors, wiring terminals and display
lamps are mounted and prevented from shifting or rotating by the use of lockwashers, starwashers, or other
mounting format that prevents turning of the component.

3. Corrosion Protection - All ferrous metal parts are protected against corrosion by painting, plating or the
equivalent.

4. Accessibility of Live Parts - All uninsulated live parts in primary circuitry are housed within a non-metallic
enclosure constructed with no openings other than those specifically described in Sections 4 and 5.

5. Grounding - The mounting bracket must be grounded by connecting to an earth ground in the field using the
bonding washers supplied.

6. Internal Wiring - Internal wiring is routed away from sharp or moving parts. Internal wiring leads terminating
in soldered connections are made mechanically secure prior to soldering. Recognized Component separable
(quick disconnect) connectors of the positive detent type, closed loop connectors, or other types specifically
described in the text of this report are also acceptable as internal wiring terminals. At points where internal
wiring passes through metal walls or partitions, the wiring insulation is protected against abrasion or damage
by plastic bushings or grommets. All wiring is minimum 12 AWG, with a minimum rating of 600V, 75<C.

8. Schematics - None

9. Markings - The product is marked by molding into polymeric enclosure as follows: See lllustrations 1, 2 and 3
for actual, detailed markings. In addition, the corresponding catalog number of each of the devices covered
by this report must be marked on the cover using a label printed on approved label stock.

10. Cautionary Markings - The following are required: Refer to illustrations 1 and 2 for required cutionary
markings.

11. Installation, Operating and Safety Instructions - Instructions for installation and use of this product are
provided by the manufacturer. Refer to lllustration No. 3 for details.
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[7.0 lllustrations |

lllustration 1 - Back side of enclosure cover showing required markings.
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[7.0 lllustrations |

lllustration 2 - Back side of enclosure base showing required markings.
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[7.0 lllustrations |

lllustration 3 - Lab report showing parameters of UV exposure test .
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[7.0 lllustrations |

lllustration 4 - Lab report showing succesful results of UV exposure test .
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[7.0 lllustrations

lllustration 5 - Lab report showing succesful results of Flamability test .
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[7.0 lllustrations |

lllustration 6 - Fourier Transform Infrared Analysis showing enclosure material to be Polycarbonate.
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[7.0 lllustrations

lllustration 7 - Results of the Fourier Transform Infrared Analysis (FTIR)
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[7.0 lllustrations |

lllustration 8 - Page of installation Manual showing the required Important Safety Instructions.

IMPORTANT SAFETY INSTRUCTIONS

This product has been designed and tested to international safety requirements to
ensure your personal safety. Improper use may result in potential electric shock. To
reduce the risk of persanal injury, please read and follow all instructions and warnings in
the installation manual.

SAVE THESE INSTRUCTIONS - This manual contains important

ingtructions for the Wiley Electranics Acme Conduit Entry string combiner/pass-
through that shall be followed during installation and maintenance of the string
combiner/pass-through.

Warning:

- All electrical installation must be done in accordance with the National
Electrical Code ANSI/NFPA 70, local electrical codes and the requirements
of the authority having jurisdiction.

- To prevent the risk of electric shock, all wiring and connections must be
performed by qualified personnel.

- Photovoltaic arrays when exposed to light create electrical energy that can
be a potential electric shock hazard, Array should be covered before making
connections,

- Do not exceed the maximum wire size specified in this manual. All wire sizes
specified in this manual supersede the maximum allowable wire size
specified on each individual field-wiring terminal.

- The terminals on both the lines and the load sides may be energized in the
apen position. Refer servicing to qualified service parsonnel.

Read all of the instructions and warning labels on the
combinerfpass-through enclosure before installation.

SAVE THESE INSTRUCTIONS

Wiiley Electronives LLC, € 2003-A11 rlahts rese e
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[7.0 lllustrations |

lllustration 9 - Page of installation Manual showing the mounting bracket bonding washers.

Assembly

The AGE consists of thres sub-assemblies; the Base, the Top Gover and the Clamp. The n:_larnp
functinns as & strain relief and a wire guide. 1o ensure a proper seal, fasten all incoming wires securely
using the clamp before assombling the top cover.

Agzembly, Top Gover
PN 00707 00-000005

Lmmanbly, Clamp
PN 70700106008

Aegambdy, Baga
B 0 T.0T00.000007

Figure 3: ACE Assembly, Exploded ¥iew

Mounting

Maunting Hardwars

Enmfing Washoer

ACE Maunting Sracket
AGE Mounting Seraw

Flgure 4: ACE Mounting Bracket Asscmbly
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8.0 Test Summary
Evaluation Period 11/24/2008 to 1/16/2009 Project No. 3145135
Sample Rec. Date Various Condition|Production Sample ID.

Test Location

3933 US Rt 11, Cortland, NY 13045 and Plastics Technology Laoratories, Pittsfield,

MA 01201

Test Procedure

Testing Lab

Determination of the result includes consideration of measurement uncertainty from the test equipment and
methods. The product was tested as indicated below with results in conformance to the relevant test criteria.

The following tests were performed:

Standard for Safety for
Inverters, Converters,
Controllers and
Interconnection System
Equipment for Use with
Distributed Energy

Standard for
Enclosures for
Electrical

Equipment, Non-

Environmental
Considerations

Standard for
Polymeric
materials-Used in
Electrical
Equipment
Evaluations

Resources (UL 50, 12th (UL 746C, 6th
(UL 1741, 1st Edition, |Edition, Edition, September
May 7th 1999, Including|September 4th, [6th 2004, Including
Revisions through 2007) Revisions through
November 7, 2005.). February 20,
2006.).

Test Description

Rain Test 8.3

Pullout test 8.6.2

Bending Test 8.6.4

Gasket Test-Tensile Strength & Elongation 8.13.2

Strain Relief Test 50.1

Staic Load Test 59.1

Flamability -127mm Flame 17 and 52

Crushing Resistance 21 and 55

Resistance to Impact 22 and 56

Mold Stress-Relief Distortion 29 and 61

UV Exposure 25 and 57

8.1 Signatures

A representative sample of the product covered by this report has been evaluated and found to comply with
the applicable requirements of the standards indicated in Section 1.0.

Completed by: George Pipis Reviewed by: Steven Pasternack
Title: Senior Project Title: Senior Staff Engineer

= o /7:) _ _—
Signature: Signature: A T
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9.0 Correlation Page For Multiple Listings

The following products, which are identical to those identified in this report except for model number and Listee
name, are authorized to bear the ETL label under provisions of the Intertek Multiple Listing Program.

BASIC LISTEE WILEY ELECTRONICS, LLC
Address P.O. Box 361
SAUGERTIES, NY 12477
Country USA
Product PV Combiner boxes

MULTIPLE LISTEE 1 |[None

Address

Country

Brand Name

ASSOCIATED
MANUFACTURER

Address

Country

MULTIPLE

LISTEE 1 MODELS

BASIC LISTEE MODELS

MULTIPLE LISTEE 2

None

Address

Country

Brand Name

ASSOCIATED
MANUFACTURER

Address

Country

MULTIPLE

LISTEE 2 MODELS

BASIC LISTEE MODELS

MULTIPLE LISTEE 3

None

Address

Country

Brand Name

ASSOCIATED
MANUFACTURER

Address

Country

MULTIPLE LISTEE 3 MODELS

BASIC LISTEE MODELS
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10.0 General Information

The Applicant and Manufacturer have agreed to produce, test and label ETL Listed products in accordance with
the requirements of this Report. The Manufacturer has also agreed to notify Intertek and to request authorization
prior to using alternate parts, components or materials.

COMPONENTS
Components used shall be those itemized in this Intertek report covering the product, including any amendments
and/or revisions.

LISTING MARK

The ETL Listing mark applied to the products shall either be separable in form, such as labels purchased from
Intertek, or on a product nameplate or other media only as specifically authorized by Intertek. Use of the mark is
subject to the control of Intertek.

MANUFACTURING AND PRODUCTION TESTS
Manufacturing and Production Tests shall be performed as required in this Report.

FOLLOW UP SERVICE

Periodic unannounced audits of the manufacturing facility (and any locations authorized to apply the mark) shall
be scheduled by Intertek. An audit report shall be issued after each visit. Special attention will be given to the
following:

1. Conformance of the manufactured product to the descriptions in this Report.

2. Conformance of the use of the ETL mark with the requirements of this Report and the Certification Agreement.
3. Manufacturing changes.

4. Performance of specified Manufacturing and Production Tests.

In the event that the Intertek representative identifies non-conformance(s) to any provision of this Report, the
Applicant shall take one or more of the following actions:

1. Correct the non-conformance.
2. Remove the ETL Mark from non-conforming product.
3. Contact the issuing product safety evaluation center for instructions.

10.1 Evaluation of Unlisted Components

Because Unlisted Components are uncontrolled, and they do not fall under a third party follow up program,
Intertek may require these components to be tested and/or evaluated at least once annually, more often for
certain components, as part of the independent certification process. The Unlisted Components in Section 5.0

Note to Intertek Follow Up Inspector: The Component Evaluation Center, CEC, will notify you in writing
when these components must be selected and sent to the CEC for re-evaluation

Ship the samples to:

Intertek Testing Services

ETL Component Evaluation Center
3933 US Route 11

Cortland, NY 13045, USA

Sample Disposition: Due to the destructive nature of the testing, all samples will be
discarded at the conclusion of testing unless, the manufacturer specifically requests the
return of the samples. The request for return must accompany the initial component
shipment.
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11.0 Manufacturing and Production Tests
The manufacturer agrees to conduct the following Manufacturing and Production Tests as specified:

Required Tests

Dielectric Voltage Withstand Test

11.1 Dielectric Voltage Withstand Test
Method

One hundred percent of production of the products covered by this Report shall be subjected to a routine
production line dielectric withstand test.

The test shall be conducted on products, which are fully assembled. Prior to applying the test potential, all
switches, contractors, relays, etc., should be closed so that all primary circuits are energized by the test potential.
If all primary circuits cannot be tested at one time, then separate applications of the test potential shall be made.

The test voltage specified below shall be applied between primary circuits and accessible dead-metal parts. The
test voltage may be gradually increased to the specified value but must be maintained at the specified value for
one second or one minute as required.

Test Equipment

The test equipment shall incorporate a transformer with an essentially sinusoidal output, a means to indicate the
applied test potential, and an audible and/or visual indicator of dielectric breakdown.

The test equipment shall incorporate a voltmeter in the output circuit to indicate directly the applied test potential
if the rated output of the test equipment is less than 500VA.

If the rated output of the test equipment is 500VA or more, the applied test potential may be indicated by either:
1 - a voltmeter in the primary circuit;

2 - a selector switch marked to indicate the test potential; or

3 - a marking in a readily visible location to indicate the test potential for test equipment having a single test
potential output.

In cases 2 and 3, the test equipment shall include a lamp or other visual means to indicate that the test potential
is present at the test equipment output. All test equipment shall be maintained in current calibration.

Products Requiring Dielectric Voltage Withstand Test:
Product Test Voltage Test Time
All products covered by this Report. 2200V 60 s
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12.0 Revision Summary

The following changes are incompliance with the declaration of Section 8.1:

Date/ Project Handler/
Proj # Site ID |Reviewer

Section

Iltem

Description of Change

None
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