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Test Date
2020-05-07~2021-09-01
Issue Date
2022-06-23
Revision Date
N/A

Prepared By Approved By
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Zhao, Elaine Wau, Elvis
The results contained in this report pertain only to the tested sample.
This report shall not be reproduced, except in full, without written approval of Underwriters Laboratories.
This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the
U.S. Government. The laboratory is not responsible for the information which
provided by customer, its authenticity can affect the validity of the result in the test report.
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Test Summary
DLC Technical Requirements V5.1- issued 2020-02-14
Requirement Category Test Method Requirements Tolerance Test Result
Minimum Light Output (Im)-Luminaires IES LM-79-2008 >2000 -10% 2719.88
Minimum Luminaire Efficacy (Im/W)-Luminaires IES LM-79-2008 >110 -3% 125.38
Spacing Criteria (0-180°) IES LM-79-2008 1.0-2.0 +0.1 1.20
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% 75.20%
Allowable CCT (3500K) IES LM-79-2008/ANSI C78.377-2015 34651245 N/A 3394
Allowable CCT (3500K) IES LM-79-2008/ANSI C78.377-2015 34651245 N/A 3400
Allowable CCT (3500K) IES LM-79-2008/ANSI C78.377-2015 34654245 N/A 3409
Allowable CCT (4000K) IES LM-79-2008/ANSI C78.377-2015 3985+275 N/A 4085
Allowable CCT (5000K) IES LM-79-2008/ANSI C78.377-2015 5029+283 N/A 5055
Minimum CRI IES LM-79-2008/CIE 13.3-1995 >80 -1 83
Minimum R9 IES LM-79-2008 >0 -1 9.0
Minimum Rg IES LM-79-2008 289 -1 96
Minimum Rf IES LM-79-2008 >70 -1 82
Rcs,hl IES LM-79-2008 -12%-23% -1% -12%
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 0.9223
Total Harmonic Distortion (A%) ANSI C82.77-10-2014 <20% 5% 16.60%
In-Situ Temperature Measurement Test for LED 1 (°C) UL1598-2008 <105 N/A 49.3
In-Situ Temperature Measurement Test for Driver 1 (°C) UL1598-2008 <90 N/A 38.5
Max Chromaticity Shift (1000-6000h) N/A <0.004 0.0004 0.0024
Minimum Luminaire Warranty (Years) N/A >5 N/A >5
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Sample Received Date: 2020-04-28
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Test Item Test Date Model Number Tests Conducted By
Integrating Sphere Test 2020-05-11 VEKT2X2(20W/25W/30W) 20W Yang, Gavin X
Integrating Sphere Test 2020-05-11 VEKT2X2(20W/25W/30W)25W Yang, Gavin X
Integrating Sphere Test 2020-05-11 VEKT2X2(20W/25W/30W) 30W Yang, Gavin X
Integrating Sphere Test 2020-05-11 VEKT2X2(20W/25W/30W) 30W Yang, Gavin X
Integrating Sphere Test 2020-05-11 VEKT2X2(20W/25W/30W)30W Yang, Gavin X
Goniophotometer Test 2020-05-07 VEKT2X2(20W/25W/30W)30W Yang, Gavin X
Goniophotometer Test 2020-05-07 VEKT2X2(20W/25W/30W)30W Yang, Gavin X

THD and PF Test 2020-05-07 VEKT2X2(20W/25W/30W) 20W Yang, Gavin X

THD and PF Test 2020-05-07 VEKT2X2(20W/25W/30W)25W Yang, Gavin X

THD and PF Test 2020-05-07 VEKT2X2(20W/25W/30W)30W Yang, Gavin X

THD and PF Test 2021-09-01 VEKT2X2(20W/25W/30W) 30W Yang, Gavin X

THD and PF Test 2021-09-01 VEKT2X2(20W/25W/30W)30W Yang, Gavin X
In-Situ Temperature 2020-05-11 | VEKT2X2(20W/25W/30W)30W Yang, Gavin X
Measurement Test

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

3.This Report is a copy report of Test Report 4790087535_1R01 issued on 2021-09-03.
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Product Description

Lamp/Luminaire Description: Integrated Retrofit Kits for 2x2 Luminaires

Model Number: VEKT2X2(20W/25W/30W)
Electrical Parameter: 120-277V, 50/60Hz

LED Package: STW8A2PD-XX

Dimming Information: Continuous dimming capability

NVLAD

TESTING

NVLAP LAB CODE 600106-0

Remark: Housing Model: Lithonia 2GT8 2 17 A12 MVOLT GEB10IS

Products Scaled Value
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Model Number CCT Luminous Flux Power | Luminous Efficacy
VEKT2X2(20W/25W/30W) 3500k 3750 30 125
VEKT2X2(20W/25W/30W) 4000k 3780 30 126
VEKT2X2(20W/25W/30W) 5000k 3810 30 127

Photos of Products Characteristics
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NVLAP LAB CODE 600106-0 KRB
Integrating Sphere Test
Model No. VEKT2X2(20W/25W/30W) 20W Sample ID. 3033620
Operate time (Min.) | 90 |Stabi|ization 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
249 120.04 60 0.1685 20.02 0.9899 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
3394 83 9.0 -0.0004 | 2719.88 135.86 N/A

3500K ANSI : 040165

6020E002
5418002

48165002

T -
=y /i
.",/l /:7:'/ e e
Luminous Flux (Im) 2719.88 Chrom x 0.4110
Chromy 0.3927 Chrom u 0.2386
Chrom v 0.3419 Duv -0.0004
Chrom u’ 0.2386 Chrom V' 0.5129
CCT (K) 3394 Luminous Efficacy (Im/W) 135.86
Ra 83 R1 81.3
R2 89.9 R3 95.8
R4 80.7 R5 80.8
R6 86.2 R7 84.5
R8 61.9 R9 9.0
R10 75.7 R11 79.4
R12 62.3 R13 83.4
R14 97.9 R15 74.9
Rf 84 Rg 96
Rcs,hl -12%

Doc No: 10-IC-F0854 Issue: 8.0 UL Report Number 4790446284 1 Page 5 of 30



NVLAD

TESTING
NVLAP LAB CODE 600106-0

Integrating Sphere Test (Cont'd)
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STWBA2PD-XX

5/11/2020

ANSI/IES TM-30-18 Color Rendition Report

Manufacturer: Espen Technology Inc.

VEKT2X2(20W/25W/30W) 20W
Model:

Radiant Power

— Reference === Toy 40%

_?g (Egual Luminous Flux)

Local Chroma Shift (R, )
2

Local Hue Shift (Ry. ;)

Local Color Fidelity (Ry,,)
cBEEEBB3EEE

1 23 456 7 8 9 10111213141516
Hue-Angle Bin ()

BgsuBs88E

Color Sample Fidelity (Ryc.q)

=B

R
86 ua
LT T A v

oy e
bggeaa
YUY uUuUowu

Notes: This is a recommended method for displaying
ANSI/IES TM-30-18 information.

<

%‘U

235
A
i)

0.4110
03927
0.2386
0.5129

CIE13.3-1995
(cRI)

R, 83
Ry 9

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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NVLAP LAB CODE 600106-0 KRB
Integrating Sphere Test
Model No. VEKT2X2(20W/25W/30W)25W Sample ID. 3033620
Operate time (Min.) | 90 |Stabi|ization 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
249 120 60 0.2103 25.051 0.9925 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
3400 83 9.0 -0.0005 | 3300.51 131.75 N/A

3500K ANSI : 040165

7298E002
55585002

5838002

iET 7
.",/l /:7:'/ e e
Luminous Flux (Im) 3300.51 Chrom x 0.4105
Chromy 0.3922 Chrom u 0.2385
Chrom v 0.3418 Duv -0.0005
Chrom u’ 0.2385 Chrom V' 0.5126
CCT (K) 3400 Luminous Efficacy (Im/W) 131.75
Ra 83 R1 81.2
R2 89.9 R3 95.8
R4 80.6 R5 80.8
R6 86.2 R7 84.4
R8 61.9 R9 9.0
R10 75.7 R11 79.2
R12 62.5 R13 83.4
R14 97.8 R15 74.8
Rf 84 Rg 96
Rcs,hl -12%
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Integrating Sphere Test (Cont'd)

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

STWBA2PD-XX Manufacturer:  Espen Technology Inc.

VEKT2X2(20W/25W/30W) 25W

5/11/2020 Model:

Radiant Power

— Reference === Toy 40%

_?g (Egual Luminous Flux)

Local Chroma Shift (R, )
2

Local Hue Shift (Ry. ;)

Local Color Fidelity (Ry,)
cBEEEBB3EEE

1 23 456 7 8 9 10111213141516
Hue-Angle Bin ()

BgsuBs88E

Color Sample Fidelity (Ryc.q)

=B

R
86 ua
LT T A v

© 4~

igead

= VU v

Notes: This is a recommended method for displaying
ANSI/IES TM-30-18 information.

18888
vou v o

<

%‘U

88338
o@D a
L v e T v

X 04105
y 03922
u' 02385
v' 05126

CIE13.3-1995
(cRI)

R, 83
Ry 9

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. VEKT2X2(20W/25W/30W) 30W Sample ID. 3033620
Operate time (Min.) | 90 |Stabi|ization 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
249 119.98 60 0.2526 30.103 0.9935 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
3409 83 9.0 -0.0006 | 3842.96 127.66 N/A

3500K ANSI : 040165

BS00E002

7550002

6A00E002

g
.",/l /:7:'/ e e
Luminous Flux (Im) 3842.96 Chrom x 0.4099
Chromy 0.3917 Chrom u 0.2383
Chrom v 0.3416 Duv -0.0006
Chrom u’ 0.2383 Chrom V' 0.5124
CCT (K) 3409 Luminous Efficacy (Im/W) 127.66
Ra 83 R1 81.1
R2 89.9 R3 95.7
R4 80.5 R5 80.7
R6 86.1 R7 84.4
R8 61.8 R9 9.0
R10 75.7 R11 79.1
R12 62.6 R13 83.3
R14 97.8 R15 74.8
Rf 84 Rg 96
Rcs,hl -12%
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NVLAD

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

STWBA2PD-XX Manufacturer:  Espen Technology Inc.

VEKT2X2(20W/25W/30W) 30W

5/11/2020 Model:

Radiant Power

— Reference === Yoy 40%

_?g (Egual Luminous Flux)

Local Chroma Shift (R, )
2

Local Hue Shift (Ry. ;)

Local Color Fidelity (Ry,)
cBEEEBB3EEE

1 23 456 7 8 9 10111213141516
Hue-Angle Bin ()

BgsuBs88E

Color Sample Fidelity (Ryc.q)

=B

R
86 ua
LT T A v

© 4~

igead

= VU v

Notes: This is a recommended method for displaying
ANSI/IES TM-30-18 information.
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x 04099
y 03917
u' 02383
v' 05124

CIE13.3-1995
(cRI)

R, 83
Ry 9

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. VEKT2X2(20W/25W/30W) 30W Sample ID. 3033620
Operate time (Min.) | 90 |Stabi|ization 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
24.9 119.99 60 0.2449 29.19 0.9934 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
4085 84 14.0 -0.0012 | 4036.47 138.28 N/A
LOBSE-00L 4000K ANSI % 037775
E L : 0,364 /
o ¥: 0. //i’f
r,',’ ’rl in.s‘igef s
3.267E-002 ';l’l”‘ ; utsige y’ S
A
Luminous Flux (Im) 4036.47 Chrom x 0.3760
Chromy 0.3715 Chrom u 0.2243
Chrom v 0.3324 Duv -0.0012
Chrom v’ 0.2243 Chrom Vv’ 0.4986
CCT (K) 4085 Luminous Efficacy (Im/W) 138.28
Ra 84 R1 82.6
R2 89.7 R3 93.8
R4 82.3 R5 82.0
R6 84.6 R7 86.6
R8 66.8 R9 14.0
R10 74.4 R11 80.9
R12 58.0 R13 84.6
R14 96.6 R15 77.6
Rf 83 Rg 96
Rcs,hl -11%
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Integrating Sphere Test (Cont'd)
TM-30 Report

ANSI/IES TM-30-18 Color Rendition Report

Source: STWB8A2PD-XX Manufacturer:  Espen Technology Inc.

VEKT2X2(20W/25W/30W) 30W
Date: 5/11/2020 Model:

— Reference === Toy 40%

Radiant Power

_?a (Egual Luminous Flux)

Local Chroma Shift (R, )
g8
7
1%
%
0%
by
%
-6%
7
%
3
%
-
P
0%
5%

Local Hue Shift (Ry. ;)
0.

cBEHB8883888

Local Color Fidelity (Ry,,)

1 23 456 7 8 9 10111213141516
Hue-Angle Bin ()

BgsuBs88E

Color Sample Fidelity (Ryc.q)

=B

g ]

Notes: This is a recommended method for displaying x 03760 CIE 13.3-1995
ANSI/IES TM-30-18 information. y 03715 (cRI)
u' 02243 R, 84
v' 04986 Ry 14

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. VEKT2X2(20W/25W/30W)30W Sample ID. 3033620
Operate time (Min.) | 90 |Stabi|ization 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
249 119.99 60 0.2528 30.134 0.9935 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
5055 83 11.0 0.0002 | 3945.07 130.92 N/A

5000K ANSI 1 013436

13188001

Lasszant

LossEant

szmean ‘A
Vi 0.02

senseane

sseiE00
¥ 0.340275 R

Flun ()

samean g
L inside 4
38548002 P yutside 7 ext

¥: -0.02

26368002

13185002
x=0.3436

0.000E200)
00 500 600 0 anc 00 1000 1100

Wavelength (nm)

Luminous Flux (Im) 3945.07 Chrom x 0.3436
Chromy 0.3508 Chrom u 0.2107
Chrom v 0.3227 Duv 0.0002
Chrom u’ 0.2107 Chrom V' 0.4841

CCT (K) 5055 Luminous Efficacy (Im/W) 130.92
Ra 83 R1 81.8
R2 87.9 R3 90.8
R4 82.7 R5 81.9
R6 82.0 R7 86.9
R8 68.3 R9 11.0
R10 70.0 R11 81.5
R12 58.1 R13 83.5
R14 95.0 R15 77.6
Rf 82 Rg 97

Rcs,hl -12%
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Integrating Sphere Test (Cont'd)
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ANSI/IES TM-30-18 Color Rendition Report

Espen Technology Inc.

VEKT2X2(20W/25W/30W) 30W

Source: STWBA2PD-XX Manufacturer:
Date: 5/11/2020 Model:
= — Reference == Toit -

3

w2 F

i :
2 £

g

E g

iz g
£ 2
82 L
Ry

Local Hue Shift (Ry. ;)

cBEHB8883888

Local Color Fidelity (Ry,,)

1

2 3 456 7 8 91011121314 1516

Hue-Angle Bin ()
100
T w0
g
§ 0
T e
g g
]
o 40
o
5 0
3 ®
o
%"322&22‘”;“ AR R 3EE
R 64848448
B T v B T
Notes: This is a recommended method for displaying x 0.3436 CIE 13.3-1995
ANSI/IES TM-30-18 information. ) 03508 (CRI)
u' 02107 R, 83
v' 04841 Ry 11

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. VEKT2X2(20W/25W/30W)30W Sample ID. 3033620
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 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

Requirement 1

Requirement 2

Temperature (°C)| Voltage (Vac) |Frequency (Hz)| Current (A) Power (W) | Power Factor | Current THD Orientation
24.1 120.06 60 0.2526 30.142 0.9938 9.84% Horizontal
Test Results
Zonal Lumen | Zonal Lumen Beam Angle (50%)
Luminous

Doc No: 10-IC-F0854 Issue: 8.0

Luminous Flux (Im) Horizontal Vertical Efficacy (Im/W)
0°-60° N/A Spread Spread
3779.3 75.30% N/A 124.9 104.6 125.38
. . UGR Spacing Criteria | Spacing Criteria
Backlight Uplight Gl
ackle ple are Crosswise Endwise (0-180°) (90°-270°)
N/A N/A N/A N/A N/A 1.20 1.28
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Goniophotometer Test (Cont'd)
Polar Candela Distribution

Polar Candela Distribution
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Goniophotometer Test (Cont'd)

Zonal Lumen Summary

TESTING
NVLAP LAB CODE 600106-0

Zonal Lumen Summary

I

Zone Lumens % Luminaire
0-30 979.6 25.90%
0-40 1599.8 42.30%
0-60 2847.3 75.30%
60-90 920.5 24.40%
70-100 432.9 11.50%
90-120 4.0 0.10%
0-90 3767.8 99.70%
90-180 11.5 0.30%
0-180 3779.3 100.00%
Lumens Per Zone
Lumens Per Zone
Zone Lumens %Total Zone Lumens %Total
0-5 30.6 0.80% 90-95 1.0 0.00%
5-10 90.3 2.40% 95-100 0.8 0.00%
10-15 146.8 3.90% 100-105 0.6 0.00%
15-20 197.4 5.20% 105-110 0.5 0.00%
20-25 239.8 6.30% 110-115 0.5 0.00%
25-30 274.7 7.30% 115-120 0.5 0.00%
30-35 301.3 8.00% 120-125 0.6 0.00%
35-40 318.9 8.40% 125-130 0.7 0.00%
40-45 326.2 8.60% 130-135 0.7 0.00%
45-50 322.3 8.50% 135-140 0.8 0.00%
50-55 309.6 8.20% 140-145 0.8 0.00%
55-60 289.4 7.70% 145-150 0.8 0.00%
60-65 261.5 6.90% 150-155 0.8 0.00%
65-70 227.8 6.00% 155-160 0.7 0.00%
70-75 188.3 5.00% 160-165 0.6 0.00%
75-80 141.0 3.70% 165-170 0.5 0.00%
80-85 82.8 2.20% 170-175 0.3 0.00%
85-90 19.1 0.50% 175-180 0.1 0.00%

Doc No: 10-IC-F0854 Issue: 8.0
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Goniophotometer Test (Cont'd)

Intensity Data(cd)

Candela Table - Type €

R N - R N S ]

(=A==

115
120
125
130
135
140
145
150
155
160
185

173
180

1]
1285
1278
1279
1278
1277
1774
1270
1266
1262
1256
1250
1245
1236
1229
1221
121
1202
1192
1179
1168
1156
1089
1025

b

bR AR R R R R )
L= R R R T S I SR, S N )

L O R R R = N T e S S R

Doc No: 10-IC-F0854 Issue: 8.0

22.5
1385
1278

1276

1273
1270
1386

1362

125
1754
1350
1244
1240

1227
1220
1211
1204

1192

1181
1170
1158
1094
1027
956
878
791

6499

[ B =S R S T ]
moEkELEE
&
&

~
B

enden fon oo b feo bea fnafra Ira fna dee b Do Bim b fros Bie dpa

45

1285
1263
1280
1275
1272
1266
1263
1258
1255
1252
1247
1244
1241
1235

1222
1212
1203
1192
1182
17
1114
1052
988
917
835
743
662

&y
=

[
s
S

o
oo
()

[ S T T S R B R R R e e el e e B

67.5
1235
1283
1285
1281
1275

12721

1267
1263
1260
1257
1255
1252
1248

1243

1732
1224
1214
1207
1185
1184
1134
1080
1023
960
885
305
728
698
565
474
373

._.
Dm
=W

rbe L B b i TRa B RS

L T o e o = N ]

90

1285
1290
1238
1285
1280
1275
1271
1268

1261
1257
1254
1250
1247
1241
1236

1220
1212
1201
11590
1143
1092
1038

977

907
831
780
684

slylalaia
e Mo =

en fen fen i fas foo foo e dea bra bradea fre dee b fre brg dra foa

=1
Rl

L O T I o o e e g X

135
1285
1286
1286
1285
1283
1380
127
1272
1267
1263
1257
1250
1244
1238
1231
1223
1215
1208
119
1184
1173
1117
1060
203
523
843
756
671
582
495
413
323
2

5
i

e Jon P | | oo fte foa i [k fro e (e e b i e (o i

157.5
1285
1281
1281
1282
1278
127
1273
1268
1262
1257
1252
1244
1238
1232
1223
1214
1205
1194
1184
1173
1162
1093
1035

962
885
a00
708
615
521
425
338
254
72

oo
T

wn fonfen e fas oo fea fpaiea Inodna fee fis Dot s e s fi Bea

180  202.5

1285
1276
1274
1271
1768
1265
1261
1256
1250
1248
1240
1234
1229
122
1213
1206
1135
1188
1174
1164
1151
1084
1012

[P S S T Y | o (= IRl
~ TIEBE 288838 E

L T I B I R e s T T e el el e el

1285
1281
1281
12582
1278
1376
1373
1268
1262
1257
1252
1244

1232
1223
1214

1194
1184
1173
1162
1099
1035

ca @ @ o o
N - - n oS g R

wn fon fen e fas oo feo fpaiee Inadna b fis fos s e e fi Bea

VIAD)

TESTING
NVLAP LAB CODE 600106-0

235 | 247.5

1285
1288
1286
1285
1283
1280
1278
1272
1267
1263
1257
1250
1244
1238
1231
1223
1215
1208
119
1184
1173
1117
1060
993
923
343
756
671
582
498
413
323
222

5
=

en len fen | (e fte e dna [k fra el e b i [ (e e

1285
1250
1290
1287
1285
1280
1277

1273¢

1257
1264
1258
1255
1250
1245
1240
1252
1276

1216/

1208
1198
1187

1136/
1084,

1024
962

8881

808
730

653

570
479
378
255

I
=
&

0 PUr O] i) O BN P X

et el e e e e e (R R

0
1285
1200
1238
1285
1280
1275
1271
1268
1264
1261
1257
1254
1250
1247
1241
1236
1228
1220
1212
1201
1130
1143
1092
1038
577
907
831
750
534
500
506
402
270

2

(R T S I I R ol e I o S o S i ) o

UL Report Number 4790446284 1

292.5
1285
1288
1285
1281
1275
1272
1267
1263
1260
1257
1255
1252
1248
1243
1238
1232
1224
1214
1207
1195
1184
1134
1080
1023

560
885
808
728
648
565
74
373
253

—
=
=

e len e g |l e Dea fra dpa ra DRa fra e e e e | (e R

315
1285

1283

1230
1276
1272
1766
1783
1258
1255
1252
1247
1244
1241
1235
1229
1222
1212

1203

1192
1182
1171
1114
1052
988
917
835
748
652
572

437

405
314
212

o
=]

wn fonfen o fas oo feo fralea Inadna b fis fet s e Jis fralna

337.5
1235
1278
1276
1273
1270
1265
1262
1259
1254
1250
1244
1240
1234
1227
1220
1211
1204
1182
1181
1170
1156
1084
1027

956
878
791
649
605
510
415
328
294
162

)
oy

T B S IO S IS N s e Pl s e e sl

360

1285
1278
1279
1278
1277
1274
1270
1266
1262
1256
1250
1245
1236
1229
1221
1211
1302
1192
1179

1156
1089
1025
952
853
75
681

mL‘.SEB_b‘é&%
2| S5 58

(R R TR R R TR O R N TR R RS T PV R S R e

1
ey,

7,

i

RN
)

)

“//

/”Iuln\\‘\

Page 18 of 30



NVLAD

TESTING
NVLAP LAB CODE 600106-0

\\\\\\IIHI,I/I
N

2
S
N

)
/I,/

E\\\

S
’//'l

3

7, N
KA

Goniophotometer Test
Model No. VEKT2X2(20W/25W/30W)30W Sample ID. 3033620
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 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

Requirement 1

Requirement 2

Temperature (°C)| Voltage (Vac) |Frequency (Hz)| Current (A) Power (W) | Power Factor | Current THD Orientation
24.2 119.94 60 0.2528 30.138 0.9939 9.80% Horizontal
Test Results
Zonal Lumen | Zonal Lumen Beam Angle (50%)
Luminous

Doc No: 10-IC-F0854 Issue: 8.0

Luminous Flux (Im) Horizontal Vertical Efficacy (Im/W)
0°-60° N/A Spread Spread
3880.9 75.20% N/A 1254 104.8 128.77
. . UGR Spacing Criteria | Spacing Criteria
Backlight Uplight Gl
ackle ple are Crosswise Endwise (0-180°) (90°-270°)
N/A N/A N/A N/A N/A 1.20 1.28

UL Report Number 4790446284 1
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Goniophotometer Test (Cont'd)
Polar Candela Distribution

Polar Candela Distribution
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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 1002.4 25.80%
0-40 1638.1 42.20%
0-60 2919.7 75.20%
60-90 949.5 24.50%
70-100 447.3 11.50%
90-120 4.1 0.10%
0-90 3869.2 99.70%
90-180 11.8 0.30%
0-180 3880.9 100.00%
Lumens Per Zone
Lumens Per Zone
Zone Lumens %Total Zone Lumens %Total
0-5 31.3 0.80% 90-95 1.0 0.00%
5-10 92.4 2.40% 95-100 0.8 0.00%
10-15 150.2 3.90% 100-105 0.7 0.00%
15-20 202.0 5.20% 105-110 0.6 0.00%
20-25 245.3 6.30% 110-115 0.5 0.00%
25-30 281.2 7.20% 115-120 0.6 0.00%
30-35 308.7 8.00% 120-125 0.6 0.00%
35-40 327.0 8.40% 125-130 0.7 0.00%
40-45 334.7 8.60% 130-135 0.8 0.00%
45-50 331.0 8.50% 135-140 0.8 0.00%
50-55 318.3 8.20% 140-145 0.8 0.00%
55-60 297.6 7.70% 145-150 0.8 0.00%
60-65 269.2 6.90% 150-155 0.8 0.00%
65-70 234.8 6.00% 155-160 0.7 0.00%
70-75 194.4 5.00% 160-165 0.7 0.00%
75-80 145.7 3.80% 165-170 0.5 0.00%
80-85 85.7 2.20% 170-175 0.4 0.00%
85-90 19.6 0.50% 175-180 0.1 0.00%
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Goniophotometer Test (Cont'd)

Intensity Data(cd)

Candela Table - Type €
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THD and PF Test
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Model No. VEKT2X2(20W/25W/30W) 20W Sample ID. 3033620
Operate time (Min.) | 90 |Stabi|ization 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
24.1 119.98 60 0.1689 20.08 0.9908 12.94% |[Horizontal
24.1 277.13 60 0.0799 20.41 0.9223 16.60% |Horizontal
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Model No. VEKT2X2(20W/25W/30W)25W Sample ID. 3033620
Operate time (Min.) | 90 |Stabi|ization 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
24.1 119.97 60 0.2138 25.46 0.9931 10.56% |Horizontal
24.1 277.12 60 0.0982 25.77 0.9475 15.40% |Horizontal
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Model No. VEKT2X2(20W/25W/30W)30W Sample ID. 3033620
Operate time (Min.) | 90 |Stabi|ization 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
24.1 120.06 60 0.2526 30.14 0.9938 9.84% Horizontal
24.1 277.10 60 0.1145 30.55 0.9637 13.77% |Horizontal
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Model No. VEKT2X2(20W/25W/30W) 30W Sample ID. 3033620
Operate time (Min.) | 90 |Stabi|ization 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
24.1 119.94 60 0.2473 29.33 0.9887 10.11% |[Horizontal
24.1 277.07 60 0.1123 29.65 0.9533 9.98% Horizontal
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Model No. VEKT2X2(20W/25W/30W)30W Sample ID. 3033620
Operate time (Min.) | 90 |Stabi|ization 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
24.1 119.94 60 0.2528 30.13 0.9939 9.80% Horizontal
24.1 277.07 60 0.1144 30.51 0.9627 9.15% Horizontal
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In-Situ Temperature Measurement Test
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Model No.

VEKT2X2(20W/25W/30W)30W

Sample ID.

3033620

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
24.3 120.06 60 0.2526 30.142 0.9938 9.84% Horizontal
Test Results (LEDs)
Declared Temperature ofgr Light Source S
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- 3 a7 (mA) (°c)
6000h)
Ambient TEMP N/A 24.3 25.0
TMP of Location 1 110 48.6 49.3 0.0024 STW?{;‘(ZPD- 200 105
Test Results (Drivers)
Temperature for Driver
(°C) .
Thermocouple Location Driver U '?:'_I‘fer
Test Result Model Number imit femp
[EsHEE (Correct to 25 °C) ! (°Q)
Ambient TEMP 24.3 25.0
TMP of Location 1 37.8 38.5 VEL46090MVHDA-MD-99 90
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In-Situ Temperature Measurement Test (Cont'd)

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