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1.0 Test Summary

DL1Technical Requirements v5.1- issued 2020-02-14

NV AL

TESTING

NVLAP LAB CODE 200952-0

Requirement Category Test Method Requirements Test value
Minimum Light Output (Im) IES LM-79-2008 >1000 19055.2
Zonal Lumen Requirement (0°-90°) IES LM-79-2008 >99% 99.8%
Zonal Lumen Requirement (80°-90°) IES LM-79-2009 <13% 1.1%
Minimum Luminaire Efficacy (Im/W) IES LM-79-2008 >105 131.01
IES LM-79-2008
Allowable CCTs (4000K) 3985 + 275 3995
ANSI C78.377-2017
IES LM-79-2008
IES Rf (4000K) >70 78
ANSI/IES TM-30-18
IES LM-79-2008
IES Rg (4 K > 4
S Rg (4000K) ANSI/IES TM-30-18 8 9
IES LM-79-2008
Allowable Rcs,h1 (4000K) -18% < IES Rcs,h1 < +23% -15%
ANSI/IES TM-30-18
IES LM-79-2008
Allowable CCTs (5000K) 5029 + 283 5176
ANSI C78.377-2017
IES LM-79-2008
IES Rf K >7 74
S Rf (5000K) ANSI/IES TM-30-18 0
IES LM-79-2008
IES Rg (5000K) >89 94
ANSI/IES TM-30-18
IES LM-79-2008
Allowable Rcs,h1 (5000K) -18% < IES Rcs,h1 < +23% -18%
ANSI/IES TM-30-18
IES LM-79-2008
Mini CRI >70 73.3
nimum CIE 13.3-1995
. IES LM-79-2008
Minimum R9 >-40 -30
CIE 13.3-1995
L70 Lumen maintenance (hours) N/A >50000 >50000
Power Factor ANSI C82.77-10-2014 >0.87 0.929
Total Harmonic Distortion (A%) ANSI C82.77-10-2014 <20% 5.23%
In-Situ Te ature Measurement Test fo
Moy Temperature Vieasuremen ' UL1598-2008 <105 92.0
LED (°C)
In-Situ Temperature Measurement Test for
. UL1598-2008 <90 67.3
LED Driver (°C)
Minimum Luminaire Warranty (years) N/A 5 5
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2.0 Test List

VIAD

TESTING

NVLAP LAB CODE 200952-0

Measurement Test

D2-SP-B-T3

Test Item Test Sample ID Sample Test Date Model Number Tests
P Received Date Conducted By
Integrating Sphere ZPS-ZD667-150W.V2-40K-E3- .
1 Test for the Lower 2903616 2/24/2020 3/3/2020 Howie Wang
D2-SP-B-T3
CCT
Integrating Sphere
. ZPS-ZD667-150W.V2-50K-E3- .
2 Test for the Higher 2903617 2/24/2020 3/3/2020 Howie Wang
D2-SP-B-T3
CCT
Goniophotometer ZPS-ZD667-150W.V2-40K-E3- .
3 2903616 2/24/2020 3/5/2020 Howie Wang
Test D2-SP-B-T3
ZPS-ZD667-150W.V2-40K-E3- .
4 THD and PF Test 2903616 2/24/2020 3/4/2020 Howie Wang
D2-SP-B-T3
In-Situ ZPS-ZD667-150W.V2-40K-E3
5 Temperature 2903616 2/24/2020 3/4/2020 ) Howie Wang

Remark (if any)

1. UL test equipment information is recorded on Meter Use in UL’s Aurora database.
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3.0 Product Description
Luminaire Description: Outdoor Pole/Arm-Mounted Area and Roadway Luminaires
Model Number: ZPS-ZD667-150W.V2-40K-E3-D2-SP-B-T3

Electrical Ratings and CCT: 120-277 V AC, 50/60 Hz, 150 W, 4000 K

Driver Model Number: MNC-150B240

LED Package: SAWxC228-xx

Family Model and Variation: ZPS-ZD667-150W.V-T-E-D-J-P-S-M-C-L

Where “V” represents Input Rating, can be "V2"; “T” represents CCT, can be "40K" or "50K"; “E” represents LED
Brand, can be "E3" or "E4"; “D” represents Dimmable or Non-Dimmable LED Driver, can be "D2" or "D3"; "J"
represents Receptacle for Photocontrol Switch, can be "Blank", "J7" or "J70"; “P” represents Photocontrol Switch,
can be "Blank" or "P0"; “S” represents Motion Sensor, can be "Blank" or "M1"; “M” represents Mounting, can be
“SP”, “TR”, “SR” or “RP”; “C” represents luminaire color, can be “D”, “B”, “W” or “G”; “L” represents Optical Type,
can be “T3”, “T4”, or “T5".

Photos of Luminaire Characteristics
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4.0 LM-79 Measurement and Test Results
4.1 Integrating Sphere Test for the Lower CCT

VIAD
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NVLAP LAB CODE 200952-0

Model No.

ZPS-ZD667-150W.V2-40K-E3-D2-SP-B-T3

Sample ID.

2903616

Operate time (Min.)

55

Stabilization time (Min.)

50

Test Method

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 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.The reference standard lamp is rated current 0.8708 A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology, 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 5 nm intervals over the range of

Integrating Sphere Test Conditions

Temperature

(°c)

Voltage (Vac)

Frequency (Hz)

Current (A)

Power (W) Power Factor

Orientation

25.5

120.06 60

1.212

145.27 0.998

Downward

Test Results

CCT (K)

CRI (Ra)

Rcs,hl

Rf

Luminous Flux

Re (Im)

Luminous
Efficacy
(Im/W)

3995

75.6

-15%

78

94 19029.3

130.99

Spectroradiometric Parameters

1.0

0.8

0.6

425

500 575

Spectral Dhstribution

{401
13903

03797

800 i b1
03551 03638 03763 0387
Nomunal CCT.LED 4000K
x0=03822 w0=0.3825

03578

13651

3584
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ANSI/IES TM-30-18 Color Rendition Report

Source: LED Manufacturer: Zopoise
Date: 3/3/2020 Model: ZPS-ZD667-150W.V2-40K-E3-D2-SP-B-T3
=3 Reference === Test — 40%
L3 £ 30%
o v g
H § £ 20% - 8 .
& e X A §
;g £ 10% s 8 > l
5 3 £
© © o
0 S = 1) X
S ] X S R ¥ i
A Y A S 20% 1% o Td A
. . . . . . : T o= RS
380 430 480 530 580 630 680 730 780 & -30% 1"

Wavelength (nm)

Local Hue Shift (Ry,)

100 4 91
90 - 0 8657 84 g3 84 84

Local Color Fidelity (R; )

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Hue-Angle Bin (j)

Color Sample Fidelity (R; ;)

335 S 23223 KRERFTMmITITLIANBRIILBRRLRRIILRI & &
(9] (S} (S} (S} (8] (8] (8] (S} (S} (S} (S} (S} o O o O O 0o O O O O (S} (9] (S} (S} (S} (S} (8] (8] (S} (8] (8]
Notes: This isarecommem.jed methodfordisplaying x 0.3822 CIE 13.3-1995
ANSI/IES TM-30-18 information. y 03825 (CRI)
u' 0.2240 R, 76
v' 0.5043 Ry  -19

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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4.0 LM-79 Measurement and Test Results
4.2 Integrating Sphere Test for the higher CCT
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Model No.

ZPS-ZD667-150W.V2-50K-E3-D2-SP-B-T3

Sample ID.

2903617

Operate time (Min.)

55

Stabilization time (Min.)

50

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 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.The reference standard lamp is rated current 0.8708 A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology, 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 4nt 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 5 nm intervals over the range of
380 to 780 nm.
Integrating Sphere Test Conditions
Temperature
F()oc) Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor Orientation
25.8 120.01 60 1.181 141.28 0.997 Downward
Test Results
Luminous Flux Luminous
CCT (K) CRI (Ra) Rcs,hl Rf Rg (Im) Efficacy
(Im/W)
5176 73.3 -18% 74 94 19393.98 137.27
Spectroradiometric Parameters
10 N
1.3752
08
1.3653
0.6 e
13553
04 ! !
02 13534
350 425 500 575 725 e Y LT
o 03206 05302 (03399 0.3485 03392
Spectral Distribution Nominal CCT-LED_5000K
x0=0.3405 v0=03505
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ANSI/IES TM-30-18 Color Rendition Report

Source: LED

Date: 3/3/2020 Model:

Reference === Test

Radiant Power
(Equal Luminous Flux)

380 430 480 530 580 630 680 730 780
Wavelength (nm)

Local Chroma Shift (R )

Doc No: 18-VS-F0895

Issue: 3.0

Local Hue Shift (Ry, ,,)

Local Color Fidelity (R; )

Manufacturer:

Zopoise
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ZPS-ZD667-150W.V2-50K-E3-D2-SP-B-T3

-18%

-13%

X
=)

8%

-10%
-16%

13%
9%

-12%
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5

6 7 8

9 10 11 12 13 14 15
Hue-Angle Bin (j)

16
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Notes: This is a recommended method for displaying
ANSI/IES TM-30-18 information.

CES52
CES55

X

CES58
CES61
CES64

0.3405
0.3505
0.2087
0.4835

CES67
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@y ey
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Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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5.0 LM-79 Measurement and Test Results

VIAD
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NVLAP LAB CODE 200952-0

Model No.

| ZPS-ZD667-150W.V2-40K-E3-D2-5P-B-T3

Sample ID.

| 2903616

Operate time (Min.)

60

Stabilization time (Min.)

50

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 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.The reference standard lamp is rated current 3.812, 3.843, 3.837 A omni-directional
Incandescent lamp and was calibrated by National Institute of Metrology, China.
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 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

Temperature
7°C) “ Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor Orientation
26.0 120.04 60 1.215 145.45 0.998 Downward
Test Result
Beam Angle Field Angle .
Luminous
Flux (50%) (10%) Efficacy
| Horizontal Horizontal
(Im) orizonta Vertical Spread orizonta Vertical Spread (Im/W)
Spread Spread
19055.2 135.2 66.3 152.0 137.6 131.01
Zonal Lumen Zonal Lumen i L i .
. . . . Spacing Criteria | Spacing Criteria
Requirement Requirement Backlight Uplight Glare (0-180°) (90°-270°)
(0°-90°) (80°-90°)
99.8% 1.1% 3 2 3 N/A N/A

Doc No: 18-VS-F0895
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5.2 Goniophotometer Test (Cont'd)
Light Distribution Curve

Polar Candela Distribution
a0 170% 160~ 150%  140%

11,000
4,167 130=
7333
1z0°
E,500
3E6T 110®
1,833 100=
Lol Tl] a0
1,833 g0e
3667 700
€500
A
7333
9,167 g
11,000
VAID® 10° 200 300 409
W - Max Cd: 60°H
W -0°H
W -20°H

IsoCandela Plot

IsoCandela Plot
-a0= -E-EI::‘ -40° -z0e 07 Z0=  40*  g0O® 807

ane
£02
4|:|D
2ne
0= '
-2|:|D E
-4 E
L
-RI° 1 i_ :
: --I-\""-H_‘_'_,_n_\_\_._,.r"'-r
-ane :
MW Cd: 8,939, 90% Cd: 3,973, 40%
Cd: 7,449, 75%, W Cd: 2,980, 30%
Cd: 5,959, 60% cd: 1,986, 20%
W Cd: 4,966, 50% W Cd: 993, 10%
- - -~ Paint of Max Cd: 10,012.0
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5.2 Goniophotometer Test (Cont'd)

Zonal Lumen Summary

Zonal Lumen Summary
Zone Lumens % Luminaire

0-30 2,846.4 14.9%
0-40 5,014.0 26.3%
0-60 11,923.4 62.6%

60-90 7,087.1 37.2%
70-100 2,513.7 13.2%

90-120 22.5 0.1%
090 19,010.4 99.8%
90-180 44.8 0.2%
0-180 19,055.2 100%

Lumens Per Zone

Lumens Per Zone

Zone Lumens % Total Zone Lumens % Total
0-10 3244 1.7% 90-100 6.8 0%
10-20 958.9 5.0% 100-110 7.7 0%
20-30 1,563.0 8.2% 110-120 8.0 0%
30-40 2,167.6 11.4% 120-130 6.9 0%
40-50 2,877.5 15.1% 130-140 5.9 0%
50-60 4,031.8 21.2% 140-150 4.3 0%
60-70 4,580.2 24.0% 150-160 2.7 0%
70-80 2,304.4 12.1% 160-170 1.8 0%
80-90 202.5 1.1% 170-130 0.7 0%

Doc No: 18-VS-F0895 UL Report Number 4789387809-3a Page 11 of 17
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5.2 Goniophotometer Test (Cont'd)
Intensity Data(cd)

10
11
12
13
14
15
16
17
18
19
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180

Doc No

0
3386
3387
3404
3454
3493
3523
3544
3564
3585
3617
3653
3685
3719
3750
3781
3809
3841
3869
3902
3939
3981
4199
4414
4684
4993
5410
6115
6999
6559
2349

443

319

185
83

15

3386
3383
3413
3460
3491
3516
3540
3569
3605
3638
3671
3699
3728
3754
3781
3809
3845
3884
3926
3964
4002
4183
4411
4652
4922
5335
6089
7319
7602
3970

30
3386
3388
3407
3452
3490
3518
3542
3564
3586
3617
3653
3683
3713
3741
3767
3790
3816
3842
3871
3906
3941
4118
4309
4563
4874
5310
6075
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8776
6886
1875
474
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3277
3268
3257
3248
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13
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1654

330
3386
3392
3405
3443
3476
3499
3517
3535
3554
3580
3608
3629
3651
3669
3690
3707
3726
3748
3774
3805
3835
3968
4129
4344
4604
5008
5762
7145
8502
6324
1574
453
250
82

200952-0

345
3386
3393
3410
3456
3491
3516
3538
3557
3583
3616
3646
3674
3701
3728
3750
3774
3799
3830
3866
3904
3942
4111
4306
4535
4780
5133
5801
6975
7428
3529
580
358
192
77

360
3386
3392
3408
3457
3494
3524
3549
3567
3595
3630
3666
3698
3726
3757
3782
3809
3839
3873
3913
3956
4001
4194
4421
4687
4966
5361
6052
6977
6681
2532
445
318
183
83
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6.0 THD and PF Test

VIAD

TESTING

NVLAP LAB CODE 200952-0

Model No.

ZPS-ZD667-150W.V2-40K-E3-D2-SP-B-T3

Sample ID.

2903616

Test Method

1. The samples were tested according to the ANSI C82.77.
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

Temperature
°C) Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor Current THD
25.1 120.02 60 1.232 147.44 0.998 5.59%
25.1 277.06 60 0.547 140.66 0.929 5.23%

Doc No: 18-VS-F0895

Issue: 3.0

UL Report Number 4789387809-3a

Page 13 of 17




VIAD

TESTING
NVLAP LAB CODE 200952-0

7.0 In-Situ Temperature Measurement Test

Test Method

1. In-Situ Temperature Measurement Test is conducted according to the UL1598-2008.

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. Thermocpuples 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 3.5 hours in stability or by 7.5 hours.

In-Situ Temperature Measurement Test Conditions

T t
em;(::eé; ure Voltage (Vac) Frequency (Hz) Current (A) Power (W) Power Factor Orientation
26.0 120.00 60 1.215 145.45 0.998 Downward
Test Results(LED)
Temperature for Lighting source e
Manufacturer o LM-80 Limit L.
Thermocouple (°C) LED Model LM-80 Limit Temp.
i Declared Current Current .
Location Test result Test result Number (°c)
(mA) (mA)
column 1 (Correct to 25 °C)
TMP of LED 1 90.1 89.1
124
TMP of LED 2 93.0 92.0 SAWXC228-xx 150 105
Ambient
moten N/A 26.0 25.0
temperature
Test Results(Driver)
Temperature for Driver
9 Dri Limit T 5
Thermocouple Location Q) Driver Model Number river |:n|t <l
Test result Test result (°c)
column 1 (Correct to 25 °C)
Tc of Driver 68.3 67.3
MNC-150B240 90
Ambient temperature 26.0 25.0
TMP point in LM-80 report
Case Temperature Measurement Point Package Dimension

o

Top View
.-'. L
| /)
A FA,
3
Side View . [
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7.0 In-Situ Temperature Measurement Test (Cont'd)

Test Photos for TMP of LED Packages
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TESTING
NVLAP LAB CODE 200952-0

VLAY

7.0 In-Situ Temperature Measurement Test (Cont'd)

Test Photos for TMP of LED Driver

"

e ————————

Mnsn MNC-150B240
Constant current type
out(No Load): 290V== o

' L Black a8 I ? o

= d
tc:90C
$a:55C

Noput

G Green

: Patented Product Copynght reserved

3
Suitable for use in Dry Damp and Wet locations M MI“II l“lm“"l i
N White MADE IN CHINA SHENZNEN MOS 0 ELECTRONICS TECHNOLOGY CO., (8] Im i
' For LED module only  No.1061, Songha(Rt S20000A02 '8

e A——

hJ
—
-
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