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Requirement Category Test Method Requirements Tolerance Test Result

Minimum Light Output (Im)-Luminaires IES LM-79-2008 >2000 -10% 2621.49
Minimum Luminaire Efficacy (Im/W)-Luminaires IES LM-79-2008 >110 -3% 126.80
Spacing Criteria (0-180°) IES LM-79-2008 1.0-2.0 0.1 1.28
Spacing Criteria (90-270°) IES LM-79-2008 1.0-2.0 0.1 1.28
Zonal Lumen Requirement 1(0°-60°) IES LM-79-2008 >75% -3% 78.10%
Allowable CCT (3500K) IES LM-79-2008/ANSI C78.377-2015 34651245 N/A 3449
Allowable CCT (4000K) IES LM-79-2008/ANSI C78.377-2015 3985+275 N/A 4093
Allowable CCT (5000K) IES LM-79-2008/ANSI C78.377-2015 50294283 N/A 4984
Allowable CCT (3500K) IES LM-79-2008/ANSI C78.377-2015 3465+245 N/A 3443
Allowable CCT (3500K) IES LM-79-2008/ANSI C78.377-2015 34651245 N/A 3440
Minimum CRI IES LM-79-2008/CIE 13.3-1995 280 -1 83
Minimum R9 IES LM-79-2008 20 -1 7.0
Minimum Rg IES LM-79-2008 289 -1 97
Minimum Rf IES LM-79-2008 270 -1 84
Rcs,hl IES LM-79-2008 -12%-23% -1% -12%
Unified Glare Rating (UGR) IES LM-79-2008 <22 N/A 21.3
L70 Lumen maintenance (Hours) N/A >50000 N/A >50000
L90 Lumen maintenance (Hours) N/A >36000 N/A >36000
Power Factor ANSI C82.77-10-2014 0.9 -0.03 0.8968
Total Harmonic Distortion (A%) ANSI C82.77-10-2014 <20% 5% 16.64%
In-Situ Temperature Measurement Test for LED 1 (°C) UL1598-2008 <105 N/A 35.8
In-Situ Temperature Measurement Test for Driver 1 (°C) UL1598-2008 <90 N/A 50.3
Max Chromaticity Shift (1000-6000h) N/A <0.004 0.0004 0.0016
Minimum Luminaire Warranty (Years) N/A 25 N/A >5
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Measurement Test

Test Iltem Test Date Model Number Tests Conducted By
Integrating Sphere Test 2022-12-03 55751-30W-35K Yang, Gavin X
Integrating Sphere Test 2022-12-03 55751-30W-40K Yang, Gavin X
Integrating Sphere Test 2022-12-03 55751-30W-50K Yang, Gavin X
Integrating Sphere Test 2022-12-05 55751-25W-35K Yang, Gavin X
Integrating Sphere Test 2022-12-05 55751-20W-35K Yang, Gavin X
Goniophotometer Test 2022-12-03 55751-30W-35K Yang, Gavin X
Goniophotometer Test 2022-12-03 55751-30W-50K Yang, Gavin X

THD and PF Test 2022-12-03 55751-30W-35K Yang, Gavin X
THD and PF Test 2022-12-03 55751-30W-40K Yang, Gavin X
THD and PF Test 2022-12-03 55751-30W-50K Yang, Gavin X
THD and PF Test 2022-12-03 55751-25W-35K Yang, Gavin X
THD and PF Test 2022-12-03 55751-20W-35K Yang, Gavin X
In-Situ Temperature 2022-12-05 55751-30W-35K Yang, Gavin X

Remark (if any)

of this report.

1. UL test equipment information is recorded on Meter Use in UL’s Aurora database.
2. The accuracy method decision rule is applied when the compliance or verdict is made to the results
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NVLAP LAB CODE 600106-0 AN

Product Description

Lamp/Luminaire Description: 2x2 Luminaires for Ambient Lighting of Interior Commercial Spaces
Model Number: 55751

Electrical Parameter: 120-277V, 50/60Hz

LED Package: BXEN-(A)E-13H-9RB

Dimming Information: Continuous dimming capability

Products Scaled Value

Model Number CCT Luminous Flux Power | Luminous Efficacy
55751-30W-35K 3500K 3750 30 125
55751-30W-40K 4000K 4050 30 135
55751-30W-50K 5000K 3810 30 127
55751-25W-35K 3500K 3200 25 128
55751-25W-40K 4000K 3450 25 138
55751-25W-50K 5000K 3250 25 130
55751-20W-35K 3500K 2620 20 131
55751-20W-40K 4000K 2820 20 141
55751-20W-50K 5000K 2660 20 133
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NVLAP LAB CODE 600106-0 W
Integrating Sphere Test
Model No. 55751-30W-35K Sample ID. | 5550477,5580366
Operate time (Min.) | 90 |stabilization time (Min.) 45
Test Method

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 25 °C + 1 °C. The reference standard lamp is rated current 2.679A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.

3.The sample measurements were made using a spectroradiometer connected by a fiber optic cable and detector through the
detector port of the integrating sphere. Coating reflectance of the integrating sphere was 90% to 98%. Photometric
measurement conditions was using 4m geometry. The self-absorption factor is applied in the final test result. The sample was
operated at rated voltage and was stabilized before measurement. Chromaticity coordinates, correlated color temperature
and color rendering index were calculated from the spectral radiant flux measurements taken at 1 nm intervals over the range
of 380 to 780 nm.

Integrating Sphere Test Conditions

Temperature (°C) |Voltage (Vac) |Frequency (Hz)| Current (A) | Power (W) Power Factor Orientation
24.8 120.02 60 0.2710 29.628 0.9112 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
3449 83 7.0 0.0002 | 3795.93 128.12 N/A
3500K ANSI « Qaones

Vi 037695

Ll | me
ZI:I:’::,II y: <0.02

Luminous Flux (Im) 3795.93 Chrom x 0.4085
Chromy 0.3928 Chromu 0.2369
Chrom v 0.3417 Duv 0.0002
Chrom u’ 0.2369 Chrom V' 0.5126
CCT (K) 3449 Luminous Efficacy (Im/W) 128.12

Ra 83 R1 81.0

R2 89.0 R3 96.0

R4 82.0 R5 81.0

R6 86.0 R7 85.0

R8 62.0 R9 7.0

R10 74.0 R11 82.0

R12 66.0 R13 83.0

R14 98.0 R15 74.0

Rf 84 Rg 97

Rcs,h1 -12%
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Integrating Sphere Test (Cont'd)

TM-30 Report

ANSI/IES TM-30-18 Color Rendition Report

Source: BXEN-{A)E-13H-9RB Manufacturer:  P.QL,, Inc.
Date: 12/3/2022 Model:  55751-30W-35K
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Local Color Fidelity (R;,)
oEBEELBIBEE

123 4567 8 9101 1213141516
Hue-Angle Bin (j)

100
.‘gw
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»
§ |
0
g S8 AN XE @8 Reg RReER
Esgnmmmmnmannzzzznan SSmnmnssggag
R e )
Notes: This is a rec ded method for displaying x 0.4085 QE13.3-1995
ANSI/IES TM-30-18 information. y 03928 (CRI)
u' 02369 R, 83
v' 05126 Ry 7

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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Integrating Sphere Test

Model No. 55751-30W-40K Sample ID. 5550477,5580366

Operate time (Min.) | 90 |stabilization time (Min.) 45

Test Method

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 25 °C + 1 °C. The reference standard lamp is rated current 2.679A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.

3.The sample measurements were made using a spectroradiometer connected by a fiber optic cable and detector through the
detector port of the integrating sphere. Coating reflectance of the integrating sphere was 90% to 98%. Photometric
measurement conditions was using 4m geometry. The self-absorption factor is applied in the final test result. The sample was
operated at rated voltage and was stabilized before measurement. Chromaticity coordinates, correlated color temperature
and color rendering index were calculated from the spectral radiant flux measurements taken at 1 nm intervals over the range
of 380 to 780 nm.

Integrating Sphere Test Conditions

Temperature (°C) |Voltage (Vac) |Frequency (Hz)| Current (A) | Power (W) Power Factor Orientation
24.8 120.04 60 0.2615 28.62 0.9117 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
4093 85 15.0 0.0002 3955.8 138.22 N/A

4000K ANSI x 137775

V03548

inside 4
oautside 2 ex

Luminous Flux (Im) 3955.8 Chrom x 0.3766
Chromy 0.3747 Chromu 0.2234
Chrom v 0.3334 Duv 0.0002
Chrom u’ 0.2234 Chrom V' 0.5001
CCT (K) 4093 Luminous Efficacy (Im/W) 138.22

Ra 85 R1 83.0

R2 90.0 R3 95.0

R4 84.0 R5 83.0

R6 86.0 R7 87.0

R8 68.0 R9 15.0

R10 76.0 R11 84.0

R12 64.0 R13 85.0

R14 97.0 R15 77.0

Rf 85 Rg 97
Rcs,h1 -11%
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Integrating Sphere Test (Cont'd)

TM-30 Report

Date: 12/3/2022

Source: BXEN-{A)E-13H-9RB

ANSI/IES TM-30-18 Color Rendition Report

Manufacturer:  P.QL., Inc.

Model:  55751-30W-40K

Radiant Power
| (Equal Luminous Flux)

—— Paleerce e

z-g‘

Local Chroma Shift (R, )

Local Hue Shift (R, )

25,

Local Color Fidelity (R;,)
oEBEELBIBEE

3 456 7 8 9101 1213141516
Hue-Angle Bin (j)

Color Sample Fidelity (Ryce)
oBNEEBBIBSE

CEso1
CESO4
CEsOo7

Notes: This isa rec

Smeo NN R DR % eR g RERR
nﬂﬁﬁﬂnmﬂnnzzzzﬂﬂngssmnmnSsggag
L Y )
ded method for displaying x 03765 QE13.31995
ANSI/IES TM-30-18 information. y 03747 (CRI)
u' 0223 R, 8
V' 05001 Ry 15

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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Integrating Sphere Test

Model No. 55751-30W-50K Sample ID. 5550477,5580366

Operate time (Min.) | 90 |stabilization time (Min.) 45

Test Method

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 25 °C + 1 °C. The reference standard lamp is rated current 2.679A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.

3.The sample measurements were made using a spectroradiometer connected by a fiber optic cable and detector through the
detector port of the integrating sphere. Coating reflectance of the integrating sphere was 90% to 98%. Photometric
measurement conditions was using 4m geometry. The self-absorption factor is applied in the final test result. The sample was
operated at rated voltage and was stabilized before measurement. Chromaticity coordinates, correlated color temperature
and color rendering index were calculated from the spectral radiant flux measurements taken at 1 nm intervals over the range
of 380 to 780 nm.

Integrating Sphere Test Conditions

Temperature (°C) |Voltage (Vac) |Frequency (Hz)| Current (A) | Power (W) Power Factor Orientation
24.8 120.01 60 0.2719 29.724 0.9109 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
4984 84 13.0 0.0029 | 3822.44 128.60 N/A

5000K ANSI x 1.3436

Vi 034275

inside 4
oautside 2 ex

Luminous Flux (Im) 3822.44 Chrom x 0.3461
Chromy 0.3581 Chromu 0.2096
Chrom v 0.3253 Duv 0.0029
Chrom u’ 0.2096 Chrom V' 0.4880
CCT (K) 4984 Luminous Efficacy (Im/W) 128.60

Ra 84 R1 82.0

R2 89.0 R3 93.0

R4 84.0 R5 83.0

R6 84.0 R7 89.0

R8 70.0 R9 13.0

R10 73.0 R11 83.0

R12 60.0 R13 84.0

R14 97.0 R15 76.0

Rf 85 Rg 97
Rcs,h1 -11%
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Integrating Sphere Test (Cont'd)

TM-30 Report
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ANSI/IES TM-30-18 Color Rendition Report

Color Sample Fidelity (Ryce)
oBNEEBBIBSE

Source: BXEN-{A)E-13H-9RB Manufacturer:  P.QL, Inc.
Date: 12/3/2022 Model:  55751-30W-50K
-E — Palererce ey 0%
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Local Color Fidelity (R;,)
oEBEELBIBEE

123 4567 8 9101 1213141516
Hue-Angle Bin (j)

fBEeiopgdaaaaliddadaddacaendddeis
Notes: This is a rec ded method for displaying x 03461 QE13.3-1995
ANSI/IES TM-30-18 information. y 03581 (CRI)
u' 0209 R, 8
v' 04880 R, 13

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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Integrating Sphere Test
Model No. 55751-25W-35K Sample ID. 5550477,5580366

Operate time (Min.) |

90 [stab

ilization time (Min.)

45

Test Method

of 380 to 780 nm.

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 25 °C + 1 °C. The reference standard lamp is rated current 2.679A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.
3.The sample measurements were made using a spectroradiometer connected by a fiber optic cable and detector through the
detector port of the integrating sphere. Coating reflectance of the integrating sphere was 90% to 98%. Photometric
measurement conditions was using 4m geometry. The self-absorption factor is applied in the final test result. The sample was
operated at rated voltage and was stabilized before measurement. Chromaticity coordinates, correlated color temperature
and color rendering index were calculated from the spectral radiant flux measurements taken at 1 nm intervals over the range

Integrating Sphere Test Conditions

Temperature (°C) |Voltage (Vac) |Frequency (Hz)| Current (A) | Power (W) Power Factor Orientation
24.9 120.04 60 0.2092 24.628 0.9808 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
3443 83 7.0 0.0003 3254.36 132.14 N/A
3500K ANSI x: 140165
I"l,' ’Illl ilr\‘ifltﬁ_“l .
-llll'f’—:l.l ST
=
Luminous Flux (Im) 3254.36 Chrom x 0.4088
Chromy 0.3931 Chromu 0.2370
Chrom v 0.3418 Duv 0.0003
Chrom v’ 0.2370 Chrom Vv’ 0.5128
CCT (K) 3443 Luminous Efficacy (Im/W) 132.14
Ra 83 R1 81.0
R2 89.0 R3 96.0
R4 82.0 R5 81.0
R6 86.0 R7 85.0
R8 62.0 R9 7.0
R10 75.0 R11 82.0
R12 66.0 R13 83.0
R14 98.0 R15 74.0
Rf 84 Rg 97
Rcs,h1 -12%
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TM-30 Report
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Color Sample Fidelity (Rycs)

oBNEEBBIBSE

ANSI/IES TM-30-18 Color Rendition Report

Source: BXEN-{A)E-13H-9RB Manufacturer:  P.QL,, Inc.
Date: 12/5/2022 Model:  55751-25W-35K
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4 0%
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Local Color Fidelity (R;,)
oEBEELBIBEE
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Notes: This is a rec ded method for displaying x 0.4088 QE13.3-1995
ANSI/IES TM-30-18 information. y 03931 (CRI)
u' 02370 R, 83
v' 05128 Ry 7

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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Integrating Sphere Test
Model No. 55751-20W-35K Sample ID. 5550477,5580366

Operate time (Min.) |

90

|Stabi|ization time (Min.)

45

Test Method

of 380 to 780 nm.

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 25 °C + 1 °C. The reference standard lamp is rated current 2.679A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.
3.The sample measurements were made using a spectroradiometer connected by a fiber optic cable and detector through the
detector port of the integrating sphere. Coating reflectance of the integrating sphere was 90% to 98%. Photometric
measurement conditions was using 4m geometry. The self-absorption factor is applied in the final test result. The sample was
operated at rated voltage and was stabilized before measurement. Chromaticity coordinates, correlated color temperature
and color rendering index were calculated from the spectral radiant flux measurements taken at 1 nm intervals over the range

Integrating Sphere Test Conditions

Temperature (°C) |Voltage (Vac) |Frequency (Hz)| Current (A) | Power (W) Power Factor Orientation
24.9 120.07 60 0.1661 19.287 0.9673 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
3440 83 8.0 0.0002 2621.49 135.92 N/A
3500K ANSI x: 140165
3E-0 I,ll/ ll,'l i'f\“f")._4 !
-llll'f’—:l.l ST
Luminous Flux (Im) 2621.49 Chrom x 0.4090
Chromy 0.3931 Chromu 0.2371
Chrom v 0.3419 Duv 0.0002
Chrom v’ 0.2371 Chrom Vv’ 0.5128
CCT (K) 3440 Luminous Efficacy (Im/W) 135.92
Ra 83 R1 81.0
R2 89.0 R3 96.0
R4 82.0 R5 81.0
R6 86.0 R7 85.0
R8 62.0 R9 8.0
R10 75.0 R11 82.0
R12 66.0 R13 83.0
R14 98.0 R15 74.0
Rf 84 Rg 97
Rcs,h1 -12%

Doc No: 10-IC-F0854 Issue: 8.0

UL Report Number 4790652658 4

Page 13 of 30



VIAD)

TESTING

NVLAP LAB CODE 600106-0

Integrating Sphere Test (Cont'd)

TM-30 Report
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ANSI/IES TM-30-18 Color Rendition Report

Source: BXEN-{A)E-13H-9RB Manufacturer:  P.QL, Inc.

Date: 12/5/2022 Model:  55751-20W-35K
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Local Color Fidelity (R;,)
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Color Sample Fidelity (Ryce)
oBNEEBBIBSE

cesay I

CEso1

88

CBs>s
CES28
sn
CE534
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Notes: This is a rec ded method for displaying x  0.4090 CIE 13.3-1995
ANSI/IES TM-30-18 information. y 03931 (CRI)
u' 02371 R, 8
v' 05128 R, 8

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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Goniophotometer Test
Model No. 55751-30W-35K Sample ID. 5550477,5580366

45

Operate time (Min.) | 90 Stabilization time (Min.)

Test Method

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using a type C goniophotometer and software.

3.The ambient temperature shall be maintained at 25° C £ 1° C, measured at a point not more than 1 m from the sample and at
the same height as the sample. The reference standard lamp is rated current 3.8581A, 3.8558A, 3.8466A omni-directional
Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.

4.The samples were operated at rated voltage and was stabilized before measurement. Luminous flux, luminaire efficacy,
zonallumen were calculated from the software taken at 1° vertical intervals and 22.5° horizontal intervals. Photometric distance
was more than five times of the largest dimension of the test SSL product.

Goniophotometer Test Conditions

Doc No: 10-IC-F0854 Issue: 8.0

Temperature (°C)| Voltage (Vac) |Frequency (Hz)| Current (A) Power (W) | Power Factor | Current THD Orientation
24.4 120.05 60 0.2500 29.63 0.9869 4.91% Horizontal
Test Results
Zonal Lumen | Zonal Lumen Beam Angle (50%) ]
Luminous Flux (Im) Requirement 1 [Requirement 2 . . Luminous
Horizontal Vertical Efficacy (Im/W)
0°-60° N/A Spread Spread
3757.0 78.70% N/A 114.3 114.4 126.80
. . UGR Spacing Criteria | Spacing Criteria
Backligh Upligh Gl
D 30 are Crosswise Endwise (0-180°) (90°-270°)
N/A N/A N/A 21.3 21.2 1.28 1.28

UL Report Number 4790652658 4
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N0

TESTING

NVLAP LAB CODE 600106-0

Goniophotometer Test (Cont'd)
Polar Candela Distribution

Polar Candela Distribution |
1300 180° 170° 160° 1500 140° |
1,003 1300
87
1200
650
433 L
217 100°

D 0 - 9o
217 / a0
422 / 0

650 {
600
267
1,083 500
1,300
VA:0° 10° 20° 30° 40°
W -0°H M -225°H
W -90°H 1 -45°H
M -67.5°H
IsoCandela Plot
' IsoCandelaPlot

60 -60° -40° -20° 0° 200 40° 60° €0°

W Cd: 1,161, 90% Cd: 516, 40%

0 Cd: 968, 75% W Cd: 387, 30%
Cd: 774, 60% - Cd: 258, 20%
B Cd: 649, 50% B Cd: 129, 10%

=== Poink of Max Cd: 1,291.2
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Goniophotometer Test (Cont'd)

Zonal Lumen Summary

TESTING
NVLAP LAB CODE 600106-0

Zonal Lumen Summary

I

Zone Lumens % Luminaire
0-30 1004.4 26.70%
0-40 1653.3 44.00%
0-60 2948.1 78.50%
60-90 798.2 21.20%
70-100 335.1 8.90%
90-120 3.5 0.10%
0-90 3746.3 99.70%
90-180 10.7 0.30%
0-180 3757.0 100.00%
Lumens Per Zone
Lumens Per Zone
Zone Lumens %Total Zone Lumens %Total
0-5 30.8 0.80% 90-95 0.8 0.00%
5-10 91.6 2.40% 95-100 0.7 0.00%
10-15 149.1 4.00% 100-105 0.6 0.00%
15-20 201.5 5.40% 105-110 0.5 0.00%
20-25 246.8 6.60% 110-115 0.4 0.00%
25-30 284.5 7.60% 115-120 0.5 0.00%
30-35 314.6 8.40% 120-125 0.6 0.00%
35-40 334.3 8.90% 125-130 0.6 0.00%
40-45 341.1 9.10% 130-135 0.7 0.00%
45-50 336.7 9.00% 135-140 0.7 0.00%
50-55 3221 8.60% 140-145 0.7 0.00%
55-60 295.0 7.90% 145-150 0.8 0.00%
60-65 255.8 6.80% 150-155 0.7 0.00%
65-70 208.7 5.60% 155-160 0.7 0.00%
70-75 157.8 4.20% 160-165 0.6 0.00%
75-80 105.3 2.80% 165-170 0.5 0.00%
80-85 55.5 1.50% 170-175 0.3 0.00%
85-90 15.0 0.40% 175-180 0.1 0.00%

Doc No: 10-IC-F0854 Issue: 8.0
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QWD
Q s,

Y1,
W

¢

oy
/,/’,I

2 LGN
q/"luln\\‘\\\

Page 17 of 30



®
NVIAD s

S
TESTING NG
NVLAP LAB CODE 600106-0 il W

Goniophotometer Test (Cont'd)
Intensity Data(cd)

Candela Table - Type C
0 25 45 625 0 1125 135 1575 180 2025 225 2475 20 2025 35 3375 360
1283 1283 1283 1283 1283 1283 1283 1283 1283 1283 1283 1283 1283 1283 1283 1283 1283
1 1285 1286 1265 1285 1284 1285 1286 1267 1289 1285 1285 1285 1285 1285 1286 1286 1285
2 1288 1290 1288 1287 1288 1288 1288 1269 1290 1288 1288 1267 1287 1288 1269 1287 1288
31200 1289 1260 1288 1289 1289 1289 1289 1200 1290 1200 1260 1288 1260 1289 1289 1290
4l 1200 1201 1200 1280 1289 1269 1288 1288 1200 1200 1200 1290 1269 1289, 1289 1289 1290
S 1290 1291 1268 1288 1285 1288 1288 1288 1288 1288 1289, 1269 1288 1286 1289 1268 1290
6 1288 1268 1268 1286 1285 1285 1286 1285 1286 1287 1288 1287 1286 1286 1286 1286 1288
7 124 1285 1265 1264 1284 1283 1283 1283 1283 1284 1284 1284 1262 1282 1263 1284 1284
B 1280 1262 1282 1282 1279 1279 1279 1280 1260 1280 1281 1280 1279 1279 1280 1281 1280
9 1277 1278 1280 1278 1276 1274 1275 1275 1275 1275 1278 1275 1275 1275 1277 1278 1277
0 123 wB e 27 LR ue LN L 20 LN R PR N 10 22 2B 1B
11| 1268 1268 1268 1269 1265 1265 1266 1266 1265 1266 1266 1266 1266 1266 1267 1266 1268
12| 1263 1262 1262 1262 1261 1261 1261 1261 1260 1261 1261 1261 1261 1261 1261 1261 1263
13 1257 1256 1257 1256 1256 1255 1255 1255 1254 1254 1254 1254 1255 1256 1257 1257 1257
14 1251 1250 1250 1251 1250 1250 1249 1248 1249 1269 1248 1248 1249 1250 1250 1251 1251
15| 1265 1245 1204 1203 1244 1243 1243 1202 1242 1242 1241 1201 1292 1202 1244 1245 1245
16 1238 1238 1238 1297 1297 1236 1235 1234 1235 1234 1233 1233 1235 1236 1238 1238 1238
vl 1230 12 1230 129 1220 128 128 1226 1227 1226 1226 1225 1227 1227 1230 1230 1230
18] 122 1223 1222 1220 1220, 1219 1219 1219 1219 1217, 1218 1218 1220 1220 1221 1223 1222
10 21 1214 1214 212 21 1201 1201 1210 1209 1209 1200 1210 1211 1211 1213 1216 1214
20 1208 1204 1204 1202 1201 1202 1201 1201 1199 1201 1201 1202 1200 1202 1204 1204 1205
25 1% 1155 155 1154 1152 1151 1150 150 1149 1149 1149 1150 1151 1152 1154 1154 152
30 101 1101 1100 1099 1007 1098 109 109 1093 1095 1095 1036 1096 1008 1099 1100, 1101
3 1040 1041 1042 1041 1035 1038 1037 1035 1033 1034 1035 1035 107 1040 1040 1040 1040
W0 969 99 969 97 965 964 963 960 959 960 961 962 963 96 967 968 969
45 883 883 882 881 879 &9 6 &5 §2 3 &5 8 678 680 880 681 683
so 793 793 7020 701 790 789 786 785 780 783 785 788 789 791 7% 792 793
S5 69 698 695 69 61 691 638 686 685 687 698 609 690 692 696 697 698
60 589 590 589 588 564 583 580 579 579 576 578 580 563 585 588 569 589
65 475 474' 473 472‘ 471 470. 466 464 462 462, 464 467 470 472 4700 473 475
70 33 362 32 361 39 3 352 351 W M9 31 354 36 39 39 362 36
75, 254 251 25 253 250 247 244 242 242 291 242 24 247 M9, 22 254 254
80 153} 1520 182 150‘ 150 148 144 143 141 141 142) 146 148 150/ 149 151, 153
57 62 61 63. 6§
3
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TESTING NS
NVLAP LAB CODE 600106-0 KA
Goniophotometer Test
Model No. 55751-30W-50K Sample ID. 5550477,5580366

45

Operate time (Min.) | 90 Stabilization time (Min.)

Test Method

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using a type C goniophotometer and software.

3.The ambient temperature shall be maintained at 25° C £ 1° C, measured at a point not more than 1 m from the sample and at
the same height as the sample. The reference standard lamp is rated current 3.8581A, 3.8558A, 3.8466A omni-directional
Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.

4.The samples were operated at rated voltage and was stabilized before measurement. Luminous flux, luminaire efficacy,
zonallumen were calculated from the software taken at 1° vertical intervals and 22.5° horizontal intervals. Photometric distance
was more than five times of the largest dimension of the test SSL product.

Goniophotometer Test Conditions

Doc No: 10-IC-F0854 Issue: 8.0

Temperature (°C)| Voltage (Vac) |Frequency (Hz)| Current (A) Power (W) | Power Factor | Current THD Orientation
24.6 120.06 60 0.2507 29.70 0.9868 4.70% Horizontal
Test Results
Zonal Lumen | Zonal Lumen Beam Angle (50%) ]
Luminous Flux (Im) Requirement 1 [Requirement 2 . . Luminous
Horizontal Vertical Efficacy (Im/W)
0°-60° N/A Spread Spread
3796.7 78.10% N/A 115.0 114.9 127.84
. . UGR Spacing Criteria | Spacing Criteria
Backligh Upligh Gl
D 30 are Crosswise Endwise (0-180°) (90°-270°)
N/A N/A N/A 21.3 21.3 1.28 1.28

UL Report Number 4790652658 4
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N0

TESTING

NVLAP LAB CODE 600106-0

Goniophotometer Test (Cont'd)
Polar Candela Distribution

Polar Candela Distribution |
1300 180° 170° 160° 1500 140° |
1,083 1300
367
120°
650
433 L
217 100°
co:i 0 900
217 / a0
422 i 700
650 | b
867 \
1,083 500
1,300
WA:0° 10° 20° 30° 40°
W -0°H M -22.5°H
W -90°H 1 -45°H
M -67.5°H
IsoCandela Plot
" IsoCandelaPlot ,
-g0° -60° -40° -20° 0O 200 40° 60O 800
40° ‘
60°
400
20°
0
-200
-wo
-BUD
_800
._ Cd: 1,163, 90% Cd: 517, 40%
0 Cd: 969, 75% W Cd: 388, 30%
Cd: 776, 60% ! Cd: 259, 20%
W Cd: 646, 50% W Cd: 129, 10%
---- Point of Max Cd; 1,292.8
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Goniophotometer Test (Cont'd)

Zonal Lumen Summary

TESTING
NVLAP LAB CODE 600106-0

Zonal Lumen Summary

I

Zone Lumens % Luminaire
0-30 1007.2 26.50%
0-40 1659.3 43.70%
0-60 2966.3 78.10%
60-90 819.4 21.60%
70-100 348.3 9.20%
90-120 3.8 0.10%
0-90 3785.7 99.70%
90-180 10.9 0.30%
0-180 3796.7 100.00%
Lumens Per Zone
Lumens Per Zone
Zone Lumens %Total Zone Lumens %Total
0-5 30.9 0.80% 90-95 1.0 0.00%
5-10 91.8 2.40% 95-100 0.7 0.00%
10-15 149.5 3.90% 100-105 0.7 0.00%
15-20 202.0 5.30% 105-110 0.5 0.00%
20-25 247.6 6.50% 110-115 0.4 0.00%
25-30 285.6 7.50% 115-120 0.5 0.00%
30-35 316.0 8.30% 120-125 0.6 0.00%
35-40 336.1 8.90% 125-130 0.6 0.00%
40-45 343.7 9.10% 130-135 0.7 0.00%
45-50 339.7 8.90% 135-140 0.8 0.00%
50-55 325.3 8.60% 140-145 0.8 0.00%
55-60 298.3 7.90% 145-150 0.7 0.00%
60-65 259.8 6.80% 150-155 0.8 0.00%
65-70 213.0 5.60% 155-160 0.7 0.00%
70-75 161.8 4.30% 160-165 0.6 0.00%
75-80 109.1 2.90% 165-170 0.5 0.00%
80-85 58.8 1.50% 170-175 0.3 0.00%
85-90 17.0 0.40% 175-180 0.1 0.00%

Doc No: 10-IC-F0854 Issue: 8.0

UL Report Number 4790652658 4
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TESTING NG
NVLAP LAB CODE 600106-0 il W

Goniophotometer Test (Cont'd)
Intensity Data(cd)

Candela Table - Type C
0 225 45 625 90 1125 135 1515 180 2025 225 2475 270 2025 315 3.5 360
1204 1284 1284 1284 1284) 1284 1284 1284 1204 1284 1284 1284 1284 1284 1284 1284 1264
1 1286 1286 1267 1267 1286 1286 1288 1267 1291 1288 1288 1286 1287 1288 1288 1287 1286
2 1290 1290 1269 1288 1289 1289 1290 1269 1292 1291 1291 1269 1290 1289, 1290 1269 1290
301201 1201 1201 1201 1201 1201 1202 1291 1293 1291 1292 1200 1202 1202 1202 1201 1201
o 120 1201 1292 1202 1202 1292 1292 1292 1203 1292 1203 1201 1201 1202 1202 1201 1292
S 1291 1291 1292 1290 1290 1290 1291 1291 1291 1290, 1291 1269 1290 1290 1291 1290 1291
6 1288 1267 1290 1289 1268 1288 1290 1288 1288 1280 1290 1288 1288 1288 1289 1280 1268
70 1286 1287) 1287 1286 1284 1285 1287 1285, 1284 1286 1287, 1284, 1284 1285 1286 1286 1286
B 1202 1283 1264 1282 1282 1281 1282 1283 1282 1282 1284 1281 1281 1262 1284 1283 1282
9 1278 1278 1279 1279, 1278 1278 129 1279 1277 1278 1279 1278 178 1278 1279 1219 1278
10| 1275 1275 1275 1275 1274 123 1215 1205 1274, 1273 1275 1204 1203 1204 1274 1274 1205
1| 1270 1269 1270 1270 1268 1269 1270 1270 1270 1268 1269 1269 1269 1269 1269, 1270 1270
12 1265 1265 1264 1265 1263 1263 1265 1264 1264 1263 1264 1264 1262 1264 1264 1264 1265
13 1250 1250 1260 1250 1250 1258 1258 1258 1258 1257 1257 1256 1256 1256 1258 1258 1250
14 1253 1253 1253 1283 12 1252 1253 1282 1251 1253 1252 1252 1252 122 1252 1252 1253
15 1245 1246 1245 1246 1246 1245 1246 1244 1244 1245 1245 1244 1205 1245 1246 1245 1245
16 1238 1240 1238 1239 1238 1230 1238 1238 1237 1237 1238 1237, 1238 1238 1238 1238 1238
vl 23 12 23 1R 122 122 20 120 1230 1230 1231 1220 1230 1230 1231 1230 1231
18, 1223 1224 1223 1222 1223 1224 1222 1223 1222 1221 1223 1222 1221 1222 1223 1223 1223
19 1214 1215 1215 1215 1214 1215 1215 1215 1215 1213 1214 1214/ 1214 1214 1214 1215 1214
20 1206 1206 1206 1207 1204 1205 1206 1206 1206 1204 1205 1206 1204 1205 1206 1206 1206
25 1155 1156 1156 1157 1155 1155 1156 1155 1153 1155 1155 1155 1154 1155 1155 1155 1155
30/ 1103 1104 1104 1104 1104 1104/ 1104 1103 1103 1101 1102 1102 1102 1102 1102 1104, 1103

35 1044 1044 1045 1045 1045 1044 1043 1042 1040 1043 1042 1042 1043 1043 1043 1043 1044
40, 972 972 973 972 972 971 972 970, 98 968 970 970 968 9 9n| 9 9n
45| 885 897 888 888 867 886 885 885 883 883 85 886 886 885 896 885
50 797 797 799 708 798 799 794 793 706 796 797, 797 796 797
5 699 701 700 702 701 69 895 6% 698 69 6% 6% 69 6%
60] 592 503 593 54 54 592 5% 50 589 s 52 52l 592 5% 502

65| 470 480 480 480 a9 am| w6 @15 a1z 4| 476 am| w8 478 a7 a0
70| 36| 367 36 367 368 366 364 32 361 361 363 364 364 365 365 365 360
75| 256 257 28] 258 259 256| 254 253 254 254, 253 254 254 256 254 255 256
60 155 156 157 158 158 156 153 152 152 151 151 153 154 154/ 154 155 185

i

85| 67 66 66 68 68 67 65 64 68 63 63 64 65 65 65 65 6
o 4 4 4 4 sl 4 o o o o 3 & 3 & 3 4
o 2 1 1l o 2 2 2 o o o A i 2 o o 2 2
wol 3| 3| 2 2 3 2 3| 2 i 3 2 2 i 3 32 3 1
ws{ o] o of o] 1 1 3 2 2 o i i 3 1 2 1 1

wol of af ol o 3] 9 3 i 4 @ i o o a o 1 1

llSI lA lv l‘ 1 l. 1 l‘ 1 1 1 1 1 1‘ l» l: 1 1

o o o] o af o 1 3| 3 o i i o o af a 2 1
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w 2| 3 3 2 3 2 2 2 3 3 2 o 2 3 32 32 2
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THD and PF Test
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Model No.

55751-30W-3

5K

Sample ID.

5550477,5580366

Operate time (Min.)

90

Stabilization time (Min.)

45

Test Method

1. The samples were tested according to the ANSI C82.77-10-2014.
2. The ambient temperature condition was maintained at 25 °C + 1 °C. The sample measurement was made using a digital

power meter and power supply. The sample was operated at rated voltage and stabilized before measurement. The total
harmonic distortion were calculated from the digital power meter.

Test Results

Temperature (°C) |Voltage (Vac) | Frequency (Hz) | Current (A) | Power (W) | Power Factor | Current THD | Orientation
24.4 120.05 60 0.2500 29.63 0.9869 4.91% Horizontal
24.4 277.11 60 0.1125 29.25 0.9381 16.06% |[Horizontal
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THD and PF Test
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TESTING

NVLAP LAB CODE 600106-0
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Model No.

55751-30W-40K

Sample ID.

5550477,5580366

Operate time (Min.)

90

Stabilization time (Min.)

45

Test Method

1. The samples were tested according to the ANSI C82.77-10-2014.
2. The ambient temperature condition was maintained at 25 °C + 1 °C. The sample measurement was made using a digital

power meter and power supply. The sample was operated at rated voltage and stabilized before measurement. The total
harmonic distortion were calculated from the digital power meter.

Test Results

Temperature (°C) |Voltage (Vac) | Frequency (Hz) | Current (A) | Power (W) | Power Factor | Current THD | Orientation
24.4 120.04 60 0.2420 28.66 0.9864 4.52% Horizontal
24.4 277.12 60 0.1094 28.36 0.9352 15.94% |[Horizontal
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THD and PF Test
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TESTING

NVLAP LAB CODE 600106-0
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Model No.

55751-30W-5

0K

Sample ID.

5550477,5580366

Operate time (Min.)

90

Stabilization time (Min.)

45

Test Method

1. The samples were tested according to the ANSI C82.77-10-2014.
2. The ambient temperature condition was maintained at 25 °C + 1 °C. The sample measurement was made using a digital

power meter and power supply. The sample was operated at rated voltage and stabilized before measurement. The total
harmonic distortion were calculated from the digital power meter.

Test Results

Temperature (°C) |Voltage (Vac) | Frequency (Hz) | Current (A) | Power (W) | Power Factor | Current THD | Orientation
24.4 120.05 60 0.2506 29.70 0.9868 4.70% Horizontal
24.4 277.12 60 0.1127 29.32 0.9383 15.06% |[Horizontal
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THD and PF Test
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TESTING

NVLAP LAB CODE 600106-0
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Model No.

55751-25W-3

5K

Sample ID.

5550477,5580366

Operate time (Min.)

90

Stabilization time (Min.)

45

Test Method

1. The samples were tested according to the ANSI C82.77-10-2014.
2. The ambient temperature condition was maintained at 25 °C + 1 °C. The sample measurement was made using a digital

power meter and power supply. The sample was operated at rated voltage and stabilized before measurement. The total
harmonic distortion were calculated from the digital power meter.

Test Results

Temperature (°C) |Voltage (Vac) | Frequency (Hz) | Current (A) | Power (W) | Power Factor | Current THD | Orientation
24.4 120.09 60 0.2070 24.56 0.9875 5.15% Horizontal
24.4 277.12 60 0.0969 24.73 0.9223 16.64% |Horizontal
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THD and PF Test
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TESTING

NVLAP LAB CODE 600106-0
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Model No.

55751-20W-3

5K

Sample ID.

5550477,5580366

Operate time (Min.)

90

Stabilization time (Min.)

45

Test Method

1. The samples were tested according to the ANSI C82.77-10-2014.
2. The ambient temperature condition was maintained at 25 °C + 1 °C. The sample measurement was made using a digital

power meter and power supply. The sample was operated at rated voltage and stabilized before measurement. The total
harmonic distortion were calculated from the digital power meter.

Test Results

Temperature (°C) |Voltage (Vac) | Frequency (Hz) | Current (A) | Power (W) | Power Factor | Current THD | Orientation
24.4 120.11 60 0.1619 19.16 0.9849 6.09% Horizontal
24.4 277.11 60 0.0808 20.07 0.8968 16.46% |[Horizontal
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In-Situ Temperature Measurement Test
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NVLAP LAB CODE 600106-0
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Model No.

55751-

30W-35K

Sample ID.

5550477,5580366

Test Method

the customer.

1. In-Situ Temperature Measurement Test is conducted according to the UL 1598-2008, Section 14.
2. The testing was conducted in a room with ambient temperature of 25 °C £ 5 °C. The apparatus construction followed those
described in UL1598-2008 for normal temperature testing. Thermocouples were placed on the LED package in the locations
indicated by LM-80 report. Thermocouples were placed on the LED driver case in the locations specified by the manufacture if

necessary. The temperature was recorded after the lamp was operated by 7.5 hours.
3.The data and photos in LM-80 test report is provided by the customer/ The data and photos in driver specification is provided by

In-Situ Temperature Measurement Test Conditions

Temperature (°C) | Voltage (Vac) [Frequency (Hz)| Current (A) Power (W) Power Factor | Current THD | Orientation
24.0 120.05 60 0.2500 29.63 0.9869 4.91% Horizontal
Test Results (LEDs)
Declared Temperature ofgr Light Source N
Thermocouple | Light Source Q) Chromaticity LED LM-80 LM-80
Location Current i imi imi
Test Result Shift Model Numb Limit Current | Limit Temp
(mA) Test Result (Correct to 25 °C) (1000- C3) a7 (mA) (°C)
6000h)
Ambient TEMP N/A 24.0 25.0
. BXEN-(A)E-
TMP of Location 1 . . .
of Location 45 34.8 35.8 0.0016 13H-9RB 100 105
Test Results (Drivers)
Temperature for Driver
(°C) .
Thermocouple Location Driver U '?:'_I‘fer
Test Result Model Numb Imit Temp
[EsHE (Correct to 25 °C) odel Tumber (°c)
Ambient TEMP 24.0 25.0
TMP of Location 1 49.3 50.3 SIF 30-10800 120-277 W D1-S1S2 90
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TESTING 2 N
NVLAP LAB CODE 600106-0 ’w,.u..\»‘

In-Situ Temperature Measurement Test (Cont'd)

Test Photos for Ts Point of Light Sources & Tc Point of Drivers

IMPep
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**%xx* END OF REPORT. THIS PAGE INTENTIONALLY LEFT BLANK ***%**
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