UL-CCIC Company Limited

®
MNo.2 Chengwan Road,
Suzhou Industrial Park
Suzhou 215122, China
86-512-68086400 NVLAP LAB CODE: 600106-0

Photometric Test Report

Relevant Standards

IES LM-79-2008
ANSI C82.77-2002
UL1598-2008/ UL1993-2012

Prepared For

P.Q.L., Inc.

2285 Ward Avenue
Simi Valley, CA 93065

Catalog Number
55171

Project Number
4787477968
Report Number
4787477968_9R01

Test Date
6/15/2016-6/23/2016

Issue Date
7/4/2016
Prepared By Approved By
M X Dw Y“"gL
2744 U
Jonathan Xu Duff Yang

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 Federal
Government.

Doc No: 10-IC-F0854 UL Report Number 4787477968 9R01 Page 1 of 14
Issue: 3.0



UL-CCIC Company Limited
No.2 Chengwan Road,
Suzhou Industrial Park
Suzhou 215122, China
86-512-68086400

NY0)
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1.0 Test Summary

DLC Technical Requirements v4.0

Integrated Retrofit Kits for 2x2 Luminaires
Results
Requirement Categor Test Method Requirements Test value i
q gory q (Fail/Pass)
Minimum Light Output (Im) IES LM-79-2008 2000Im 4019.44 Pass
Minimum Lamp Output (Im) IES LM-79-2008 N/A N/A N/A
Spacing Criteria (0-180°) IES LM-79-2008 1.0-2.0 1.2 N/A
Spacing Criteria (90-270°) IES LM-79-2008 1.0-2.0 1.28 N/A
Zonal Lumen Requirement (0°-60°) IES LM-79-2008 75% 76.90% Pass
Zonal Lumen Requirement 2 IES LM-79-2008 N/A N/A N/A
Minimum Luminaire Efficacy (Im/W) IES LM-79-2008 121.25lm/W 122.69 Pass
Minimum Lamp Efficacy (Im/ft) IES LM-79-2008 N/A N/A N/A
Alowable CCTs* (K) IES LM-79-2008 <5000 5071 Pass
Minimum CRI IES LM-79-2008 >80 82.69 Pass
CIE 13.3-1995
-80-2015
L70 Lumen maintenance (hours) IES LM >50000 >50000 Pass
IES TM-21-2011
IES LM-80-2015
L90 Lumen maintenance (hours) N/A N/A N/A
IES TM-21-2011
Power Factor ANSI C82.77-2002 20.9 0.98 Pass
Total Harmonic Distortion (A%) ANSI C82.77-2002 <20% 6.60% Pass
In-Situ T t M t Test for LED -
:1 itu Temperature Measurement Test for UL1598-2008/ <105 46.4 Pass
(°C) UL1993-2012
In-Situ Temperature Measurement Test for UL1598-2008,
ooty remp / N/A N/A N/A
Driver (°C) UL1993-2012
Minimum Luminaire Warranty (years) N/A 5 5 Pass

*Defined by ANSI C78.377-2011%

$ANSI C78.377-2015 also referred to for Duv and (x,y) chromaticity coordinates tolerances for indoor categories.
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3.0 Test List
Test Item Test Test Date Model Number Tests Conducted By
. 3500K .
1 Integrating Sphere Test for the Lower CCT 6/23/2016 Gavin Yang
. . 5000K .
2 Integrating Sphere Test for the Higher CCT 6/15/2016 Gavin Yang
3 Goniophotometer Test 6/24/2016 3500K Gavin Yang
4 THD and PF Test 6/15/2016 3500K Gavin Yang
. 3500K .
5 In-Situ Temperature Measurement Test 6/21/2016 Gavin Yang

Remark (if any)

1. UL test equipment information is recorded on Meter Use in UL’s Laboratory Project Management (LPM) database.
2. This report replace 4787477968 _9 (original report number), the report 4787477968 _9 is terminated.
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4.0 Production Description

Luminaire Description: Integrated Retrofit Kits for 2x2 Luminaires

Model Number: 55171

Rated Voltage: 120~277V

Frequency: 50/60 Hz

LED Packagr: 5630

Family Model and Variation: 55164

Housing Model Number: Lithonia 2GT8 2 17 A12 MVOL GEB10IS
Photos of Luminaire Characteristics

H
|
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5.0 LM-79 Measurement and Test Results

5.1 Integrating Sphere Test for the lower CCT

Model No. 55171 Sample ID. 336502-7

90 45

Opreate time (Min.) Stabilization time (Min.)

Test Method

1. The sample was tested according to the IES LM-79-2008 in fixture Lithonia 2GT8 2 17 A12 MVOL GEB10IS.
2. Photometric paramters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 252 C + 12 C.

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. 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
':o Q Voltage (Vac) | Frequency(Hz) Current (A) Power (W) Power Factor Orientation
24.9 120.08 60 0.27316 32.761 1.00 horizontal
Test Results
et (K) CRI (Ra) 5 Luminous Flux Luminous Efficacy
a uv
(Im) (Im/w)
3387 82.69 0.0007 4019.44 122.69
Spectral Flux Graph [Chromaticity Diagram
500K ANSI © 04078
SHE40 [RE |
T
Inside
E-002
¥ 02
. X 002 xo+l0z
e 0 800 o
Spectral Result
Luminous Fhuee ®{v) 401944 (Im) (Chrom x 0.4124
Chrom y 0.3957 [Chirom u 0.2383
Chrom v 0.3429 Diurv 0.0007
Chrom U’ 0.2383 Chrom v 0.5144
oCT 3387.0 (K) Luminous Efficacy 1 122.69 (Imy'W)
|Ra 82.69 R1 80.6
R2 20.2 R3 ig_s.a
R 81.0 RS 811
RE 87.5 R7 [54.0
RS 60.5 RS |s.6
R10 77.6 RI1 |01
R12 70.1 R13 |gz.3
R14 98.5 R15 735
Rf 83 Rg 96
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5.0 LM-79 Measurement and Test Results

5.2 Integrating Sphere Test for the higher CCT

Model No. 55164 Sample ID. 336502-9
Opreate time (Min.) 90 Stabilization time (Min.) 45
Test Method
1. The sample was tested according to the IES LM-79-2008 in fixture Lithonia 2GT8 2 17 A12 MVOL GEB10IS.
2. Photometric paramters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 252 C + 12 C.
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. 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
':o Q Voltage (Vac) | Frequency(Hz) Current (A) Power (W) Power Factor Orientation
24.9 120.09 60 0.27331 32.779 1.00 horizontal
Test Results
et (K) CRI (Ra) 5 Luminous Flux Luminous Efficacy
a
v (im) (Im/w)
5071 83.59 0.0019 4158.48 126.86
Spectral Flux Graph [Chromaticity Diagram
S000K ANSI * .1; 448
LSE-001 T
N Inside
oL |
x = 0.3434 | ¥ Q.02
y =10.3539
x -0z | w02
50 00 00 i aoe v:'.-' |:-..-‘.
S@I Result
Luminous Flux $©{v) 4158.48 (Im) [Chrom x 0.3434
Chrom y 0.3539 [Chrom u 0.2094
Chrom v 0.3237 D 0.0019
Chrom u' 0.2054 [Chrom v* 0.4855
oCT 5071.0 (K) Luminous Efficacy 1) 126.86 (Im/W)
E 83.59 R1 51.8
R2 B83.6 R3 93.4
R4 83.8 RS 83.1
R6 B84.3 R7 B86.5
RE 67.1 R9 7.3
R10 73.3 Ril 83.7
R12 66.7 R13 83.5
R14 96.6 R15 76.2
RF 83 Rg a6
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5.0 LM-79 Measurement and Test Results

5.3 Goniophotometer Test

Model No. 55171 Sample ID. 336502-7

Opreate time (Min.) 90 Stabilization time (Min.) 45

Test Method

1. The sample was tested according to the IES LM-79-2008 in fixture Lithonia 2GT8 2 17 A12 MVOL GEB10IS.

2. Photometric paramters 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.

4. The samples were operated at rated voltage and was stabilized before measurement. Luminous flux, luminaire efficacy,

zonal lumen were calculated from the software taken at 0.5° vertical intervals and 22.5° horizontal intervals.

Goniophotometer Test Conditions

T t
emr;:e ;‘ ure Voltage (Vac) Frequency Current (A) Power (W) Power Factor Orientation
25 119.97 60 0.2722 32.61 0.999 horizontal
Test Result
Zonal Lumen FELILGIE AT Luminous
Flux . (10%) (50%) "
Requirement - - - Efficacy
(Im) g Horizontal Vertical Soread Horizontal Vertical Im/W
) Spread P Spread Spread (il
4008.5 76.9% 166.1 153.5 126.4 97.6 122.92
SC SC
0~180° 90°~270°
1.2 1.28

Doc No: 10-IC-F0854

Issue:3.0

UL Report Number 4787477968_9R01 Page 7 of 14




UL-CCIC Company Limited

®
MNo.2 Chengwan Road,
Suzhou Industrial Park
Suzhou 215122, China
86-512-68086400 NVLAP LAR CODE: 600106-0

5.2 Goniophotometer Test (Cont'd)

Light Distribution Curve

Polar Candela Distribution
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IsoCandela Plot

IsoCandela Plot
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5.2 Goniophotometer Test (Cont'd)

Zonal Lumen Summary

Zonal Lumen Summai'_v
Zone Lumens % Luminaire

NV LAD

NVLAF LAB CODE: 600106-0

0-300 1,077.0 26.9%

040  1.754.5 43.8%

0-50  3.082.1 76.9%

a0-20 o135 22.8%

FO-100  407.2 10,286

90-120 5.3 0.25%

0-90 3,995 7 09, 7%

90-130 12.8 0. 3%

0-130 4,003.5 100%%

Lumens Per Zone
Lumens Per Zone
Zone Lumens %% Total Zone  Lumens%: Total
0-5 33.3 0.8% 9085 L3 0%
5-10 93.8 2.5% 95-100 1.1 0%
10-15 160.7 4.0% 100-105 1.0 0%
15-20 216.8 5.4% 105-110 1.0 0%
20-25 2646 6.6% 110-115 0.9 0%
25-30 3026 7.6% 115-120 0.9 054G
J0-35 330.5 B.2% 120-125 0.9 0%
3540 3470 8.7% 125-130 0.8 0%
40-45 351.4 B8.8% 130-135 0.7 0%
45-50 3#4.3 B8.6% 135-140 0.7 0%
50-55 327.8 B.2% 140-145 0.7 0%
55-60 3041 7.6% 145-150 0.6 0%e
60-65 2740 6.,8% 150-155 0.6 0%
65-70 2349 5.9% 155-160 0.5 0%
70-75 186.2 4.6% 160-165 0.4 0%
7580 1334 3.3% 165-170 0.3 0%
5085 706 1.8% 170-175 0.2 0%
85-90 144 0.4% 175-180 0.1 0%
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5.2 Goniophotometer Test (Cont'd)
Intensity Data(cd)

0 225 45 67.5 90 113 135 158 180 203 225 247.5 270 293 315 338 360
1397 1397 1397 1397 1397 1397 1397 1397 1397 1397 1397 1397 1397 1397 1397 1397 1397
1400 1401 1398 1393 1389 1392 1398 1401 1404 1401 1398 1392 1389 1393 1398 1401 1400
1402 1400 1395 1390 1388 1391 1398 1400 1402 1400 1398 1391 1388 1390 1395 1400 1402
1400 1398 1393 1388 1389 1391 1395 1397 1399 1397 1395 1391 1389 1388 1393 1398 1400
1399 1395 1392 1387 1386 1388 1395 1397 1399 1397 1395 1388 1386 1387 1392 1395 1399
1396 1395 1390 1384 1384 1387 1391 1392 1394 1392 1391 1387 1384 1384 1390 1395 1396
1394 1391 1387 1385 1383 1385 1389 1391 1392 1391 1389 1385 1383 1385 1387 1391 1394
1389 1388 1385 1381 1378 1382 1386 1388 1389 1388 1386 1382 1378 1381 1385 1388 1389
1387 1383 1381 1376 1377 1378 1383 1383 1385 1383 1383 1378 1377 1376 1381 1383 1387
1382 1377 1376 1371 1372 1374 1378 1379 1381 1379 1378 1374 1372 1371 1376 1377 1382
1375 1372 1371 1367 1367 1371 1374 1373 1374 1373 1374 1371 1367 1367 1371 1372 1375
1369 1366 1365 1362 1362 1366 1369 1367 1366 1367 1369 1366 1362 1362 1365 1366 1369
1363 1359 1359 1357 1358 1361 1362 1361 1360 1361 1362 1361 1358 1357 1359 1359 1363
1356] 1352|1352 1351| 1354] 1354] 1356|1354 1354] 1354]|1356] 1354| 1354] 1351}1352| 1352|1356
1348 1344 1345 1343 1345 1350 1351 1346 1344 1346 1351 1350 1345 1343 1345 1344 1348
1337]1334]1337| 1337] 1342] 1342] 1342]1338] 1334] 1338|1342 1342| 1342 1337]1337| 1334|1337,

e
H O OV 0N O UL, WN - O

L
u A W N

161327 1326 1329 1330 1333 1335 1336 1330 1327 1330 1336 1335 1333 1330 1329 1326 1327
17/1318 1317 1320 1322 1325 1328 1328 1319 1315 1319 1328 1328 1325 1322 1320 1317 1318
18/1304 1306 1310 1314 1316 1320 1318 1309 1305 1309 1318 1320 1316 1314 1310 1306 1304
19/1296 1294 1300 1305 1309 1311 1308 1297 1292 1297 1308 1311 1309 1305 1300 1294 1296
20 1282 1281 1289 1297 1301 1304 1299 1285 1279 1285 1299 1304 1301 1297 1289 1281 1282
251209 1212 1229 1243 1250 1253 1240 1216 1203 1216 1240 1253 1250 1243 1229 1212 1209
30 1122 1130 1159 1186 1197 1194 1169 1135 1116 1135 1169 1194 1197 1186 1159 1130 1122
351020 1039 1083 1124 1136 1130 1092 1045 1021 1045 1092 1130 1136 1124 1083 1039 1020
40 911 936 998 1052 1071 1059 1009 943 910 943 1009 1059 1071 1052 998 936 911
45 794 826 903 970 994 980 916 836 793 836 916 980 994 970 903 826 794
50 674 712 805 887 918 896 817 724 670 724 817 896 918 887 805 712 674
55 558 600 708 803 841 812 719 610 551 610 719 812 841 803 708 600 558
60 445 493 614 722 762 729 624 502 443 502 624 729 762 722 614 493 445
65 344 392 523 630 667 636 532 401 342 401 532 636 667 630 523 392/ 344
70, 250 296 424 515 545 520 432 303 245 303 432 520 545 515 424 296 250
75 167 209 317 393 414 395 322 214 162 214 322 395 414 393 317 209 167
80 96 129 206 253 258 255 210 134 96 134 210 255 258 253/ 206 129/ 96
85 40 53 81 80 74 8 83 56 40 56 83 8 74 80 81 53/ 40
% 1 2 3 4 3 4 4 3 i 3 4 4 3 4 3 2 1
o5 1] 2 2 31 2| 3 31 2 1 2| 3 3 2 31 2] 2] 1
1000 1} 2] 2] 31 2 31 2| 2 1 2] 2 3. 2 3 2] 2] 1
105 1} 2] 2] 31 2] 2 2| 2 1 2] 2 2l 2 3 2] 2] 1
1200 1} 2] 2] 2] 2] 2] 2| 2 1 2] 2 2l 2 2l 2] 2] 1
115f 1} 1] 2] 2] 2 2 2| 1 1 | 2l 2 2l 2] 1] 1
1200 2] 1] 2] 2] 2] 2] 2| 2 1 2] 2 2l 2 2l 2| 1] 2
1250 1] 2] 2] 2] 2] 2 2| 1 1 | 2l 2 2l 2] 2] 1
130, 2/ 2 2 2 2 2 2 1 1 1l 2 2l 2 2l 2 2| 2
1350 2] 2] 2] 2| 2] 2 2| 2 2l 2] 2 2l 2 2l 2] 2] 2
140 2/ 2 2 2 2 2 2 2 2l 2] 2 2l 2 2l 2| 2| 2
145) 2] 2] 2| 2| 2| 2 2| 2 2l 2] 2 2l 2 2l 2] 2] 2
1500 2] 2] 2] 2] 2 2] 2| 2 2l 2] 2 2l 2 2l 2| 2| 2
155 2] 2] 2] 2| 2] 2 2| 2 2l 2] 2 2l 2 2l 2] 2] 2
1600 2] 2] 2| 2| 2 2 2| 2 2l 2] 2 2l 2 2l 2| 2| 2
1650 3] 31 31 31 3] 2 31 2 3 2] 3 2l 3 3 3] 3] 3
1700 2] 31 3] 31 3] 31 3 3 3 3] 3 3. 3 3 31 3 2
i7s) 31 31 3] 31 3] 31 3 3 3) 3] 3 3 3 3 31 3 3
180 3 3 3 3 3 3 3 3 3 3] 3 3] 3 31 3] 31 3
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6.0 THD and PF Test

Model No. 55171 Sample ID. 336502-7

Test Method

1. The samples were tested according to the ANSI C82.77-2002 in fixture Lithonia 2GT8 2 17 A12 MVOL GEB10IS.

2. The ambient temperature condition was maintained at 252 C + 12 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 thedigital power meter.

Test Results

T t
emr():e é)a ure Voltage (Vac) Frequency Current (A) Power (W) Power Factor Current THD
24.9 277.05 60 0.12147 32.897 0.98 6.60%
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7.0 In-Situ Temperature Measurement Test

Model No. 55171 Sample ID. 336502-7

Test Method

1. In-Situ Temperature Measurement Test is conducted according to the UL1598-2008, Section 14 or UL1993-2012, Section
8.5 in fixture Lithonia 2GT8 2 17 A12 MVOL GEB10IS.

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. Thermocpuples were placed on the LED package in the locations
indicated by LM-80 report. The temperature was recorded after the lamp was operated by 3.5 hours in stability or by 7.5
hours.

In-Situ Temperature Measurement Test Conditions

Temperature . .
0 Voltage (Vac) Frequency Current (A) Power (W) Power Factor Orientation
24.4 120.08 60 0.27316 32.761 1.00 horizontal

Test Results(LED)
Temperature for Lighting source .
Manufacturer LM-80 Limit L.

Thermocouple (°c) LED Model LM-80 Limit Temp.

. Declared Current Current o
Location Testresult  |Test result (Correct Number (°C)
(mA) (mA)
column 1 to 25 °C)
TMP of LEDs 93.75 45.8 46.4
Ambient 5630 150 85
N/A 24.4 25.0
temperature

Test Results(Driver)
Temperature for Driver

. (°C) ) Driver Limit Temp.
Thermocouple Location Driver Model Number o
Test result Test result (Correct (°C)
column 1 to 25 °C)

TMP of Driver 40.8 41.4
VEL30075MVHDA-10V-1 79

Ambient temperature 24.4 25.0
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7.0 In-Situ Temperature Measurement Test (Cont'd)

Test Photos for Tc Point of LED Packages

Ts Measurement
Point
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