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EMC TEST REPORT

This report is supplementary to report number 18122726BKK-001 and shall be used in conjunction with it.

Report No. : 19033108BKK-001
Issue Date . 29 March 2019

Client’s Reference Number : 00964602

Product Description - Air Conditioner
Model/Type :Indoor unit / Outdoor unit:

RAS-B10TKVG-E / RAS-10TAVG-E
RAS-B13TKVG-E / RAS-13TAVG-E
RAS-B16TKVG-E / RAS-16TAVG-E
RAS-18TKVG-E / RAS-18TAVG-E
RAS-24TKVG-E / RAS-24TAVG-E

Manufacturer . Toshiba Carrier (Thailand) Co., Ltd.
Address : 144/9 Moo5 Bangkadi Industrial Park, Tivanon Rd.

T. Bangkadi, A. Muang, Pathumthani 12000 THAILAND
Test Conclusion - [X] Comply (] Non-comply
SUMMARY

The equipment comply with the requirements according to the following standards:
EN 55014-1: 2017

EN 55014-2: 2015

EN 61000-3-2: 2014

EN 61000-3-3: 2013

Prepared & Checked By: Approved By:
/7/7/
Worraphob Charoenwong Chairat Saeheng
Test Engineer, EMC Laboratory Reviewer

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved
in writing by Intertek. The observations and test Result in this report are relevant only to the sample tested. This report by itself
does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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1. GENERAL INFORMATION

19033108BKK-001
29 March 2019

Report No.
Issue Date

1.1 Description of Equipment Under Test (EUT)

EUT . Air Conditioner

Description of EUT:

This report is supplementary to 18122726BKK-001 issue date 12 March 2019 for add
new indoor and outdoor model without testing.

Additional models are same construction and critical component as EUT in
18122726BKK-001 not have any difference to impact EMC compliance characteristic.

Additional model and base model testes in report 18122726BKK-001;

Additional model

Base model

RAS-B10TKVG-E / RAS-10TAVG-E

RAS-B10J2KVG-E / RAS-10J2AVG-E

RAS-B13TKVG-E / RAS-13TAVG-E

RAS-B13J2KVG-E / RAS-13J2AVG-E

RAS-B16TKVG-E / RAS-16TAVG-E

RAS-B16J2KVG-E / RAS-16J2AVG-E

RAS-18TKVG-E / RAS-18TAVG-E

RAS-18J2KVG-E / RAS-18J2AVG-E

RAS-24TKVG-E / RAS-24TAVG-E

RAS-24J2KVG-E / RAS-24J2AVG-E

After review, No additional test required.

Test data solely referred to 18122726BKK-001

EUT Model

Indoor unit / Outdoor unit:

RAS-B10TKVG-E / RAS-10TAVG-E
RAS-B13TKVG-E / RAS-13TAVG-E
RAS-B16TKVG-E / RAS-16TAVG-E
RAS-18TKVG-E / RAS-18TAVG-E
RAS-24TKVG-E / RAS-24TAVG-E

Rating

Main supply cord
Clock Frequency
Data line : N/A
Control line : N/A

Refer to 18122726BKK-001

Fixed Appliance for all model
10.00MHz for all model

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
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1.2 Description of Customer
Applicant :  Toshiba Carrier (Thailand) Co.,Ltd.
Address : 144/9 Moo5 Bangkadi Industrial Park, Tivanon Rd.
T. Bangkadi, A. Muang, Pathumthani 12000 THAILAND
Telephone : 02-021-3100#3445
Manufacturer . same as applicant
Address . same as applicant
1.3 Description of Test Handling
Sample received date : Referto 18122726BKK-001
Test date . Referto 18122726BKK-001
Test Facility . Referto 18122726BKK-001
Tester . Referto 18122726BKK-001
Remark . Referto 18122726BKK-001
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2. TEST SPECIFICATIONS

2.1 Mode of operation during the test / Test peripherals used
Within this test report, EUT has been measured with the temperature controller

setting at the lowest position when in cooling mode, and at the highest position when
in heating mode (if any).

The ambient temperature is defined at the temperature of the air flow to the indoor
unit. The ambient temperature for testing is 15 £5 °C when the EUT is operating in
heating mode and 30 +5 °C when it is operating in cooling mode. If it is impractical to
keep the ambient temperature within this range, another temperature is also
permissible, provided that the equipment operates in a stable manner (shall lie within
15 - 35°C).

Selected Test Supply 230Va.c.; 50Hz.

No test peripherals used.

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
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2.2 Test Instruments

Equipment Type/Model Manu. I.D.
X EMI Receiver ESR7 Rodge and Schwarz E5-026
X LISN NSLK8127 Schwarzbeck E5-032
X Absorbing clamp AMZ41 Schaffner E5-004
X Click Analyzer DIA1512D Schaffner E5-002
4 Voltage probe TK 9420 Schwarzbeck E5-025

Harmonics-Flicker- ,

= Dips/interrupt Test System Profline2105 Ametek E5-030

4 ESD Generator NSG438 TESEQ 1226
X EM clamp KEMZ 801AS50 TESEQ 38662
X | Compact immunity test system NSG 4070B-30 TESEQ 39604
X Dual directional coupler DCP 0100A TESEQ 40093
X Power Amplifier CBA400M-110 TESEQ T44431
4 Current injection probe CIP 9136A TESEQ 35442
X Coupling/Decoupling network CDN M332S TESEQ 37751
X EFT, Surge, Dips Generator NSG3040 TESEQ E5-017
g | Single S“ppT'y Source for PQT INA 6501 TESEQ E5-021

esting
X] Test equipment applicable in this test report
[] Test equipment not-applicable in this test report
2.3 Software

Software Manu. Version
1 EMC Calculator - 2018.07
2 DIS9966 Schaffner 2.5.0.0

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
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2.4 Uncertainty Application
Uncertainty of Measurement applied according to CISPR 16-4-2. Reference Ucisprin
the table as followed used as a reference value for the judgment.

Test Method Ucispr ULab
(dB) (dB)
Conducted disturbance at mains port using AMN 3.4 4.25
(150kHz - 30MH2z)
Continuous disturbance power (30MHz - 300MHZz) 4.5 3.46
Radiated disturbance (30MHz - 1000MHz) 6.3 st

Compliance or non-compliance with a disturbance limit shall be determined in the
following manner:

a) If U is less than or equal to Ugispr in Table, then the test report may either state
the value of Uia, Or state that Uap is less than Ucispr.

— Compliance is deemed to occur if no measured disturbance level exceeds
the disturbance limit;

— Non-compliance is deemed to occur if any measured disturbance level
exceeds the disturbance limit.

b) If Ua, exceeds Ucisyr Of Table, then the test report shall contain the value of Ujap
(in dB) for the measurement instrumentation actually used for the
measurements.

— Compliance is deemed to occur if no measured disturbance level,
increased by (Uian — Ucispr), €xceeds the disturbance limit;

— Non-compliance is deemed to occur if any measured disturbance level,
increased by (Ui — Ucispr), €xceeds the disturbance limit.

1 Refer to subcontractor uncertainty of measurement, if applicable.
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2.5 Test Summary

This report applies to tested sample only. This report shall not be reproduced in part
without written approval of Intertek Testing Service (Thailand) Limited.

Reference Frequency Test Method Test
standard Verdict
EN 55014-1 150kHz to X] | Mains Terminal Continuous Pass
30MHz Dlsturbancg Voltagg
X] | Load Terminal Continuous Pass
Disturbance Voltage
X] | Mains Terminal Discontinuous Pass
Disturbance Voltage/Click
30MHz to X] | Continuous Disturbance Power Pass
1000MHz (3OMHz - SQOMHZ)
[ ] | Radiated Disturbance N/A
(30MHz - 1000MHz) (Note 1)
EN 61000-3-2 X] | Harmonic Current Emission Pass
EN 61000-3-3 X | Voltage Fluctuation and Flicker Pass
EN 55014-2 DX | Electrostatic Discharge Pass
Category Il [ ] | RF Electromagnetic Field N/A
X | Fast Transients Pass
X | Surges Pass
X | Injected Current up 230MHz Pass
[] | Injected Current up 80MHz N/A
X | Voltage Dips Pass

X Test topic applicable in this test report
[] Test topic not-applicable in this test report

Remark:

Note 1: Not applicable, due to the EUT that contains clock frequency of less than 30MHz.

Note 2: Test data referred to 18122726BKK-001 issue date 12 March 2019 and has been
transferred to put in this report without re-test.

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
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EMISSION TEST
EN 55014-1: 2017

3. Mains/Load/Control Terminal Continuous Disturbance Voltage

Test conclusion: X Pass (] Fail
Operating Condition: EUT is warmed up at least 15 minutes before measurement.

Lowest temperature setting, maximum fan speed.

3.1 Test Method

Q

a

O

Test equipment as shown in the table in topic 2.2 is connected as shown in
figure 1 topic 3.1.1 to measurement terminal Continuous Disturbance Voltage.

EUT is configured by follow the particular requirement in the reference
standards, if available. If the particular requirements are not specified, EUT
shall be configured with appropriate load to maximize the disturbance signal.

Mains terminal disturbance is measure at line to earth and neutral to earth.

Pre-scan shall be done over the whole range of frequency as specified by the
standard.

At least 6 worst peaks which are closet to the limit(s) shall be selected to do
the Final scan.

Final scan shall be done by reduce the span zooming in to the selected peak
and fine tune to the exact frequency which give the highest disturbance value.
Re-measure at that frequency with peak detector and other detector according
to the limit(s) applied.

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
Tel : +66 2 765 2888 Fax : +66 2 765 2889
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Figure 1: Drawing of Main Terminal Continuous Disturbance Voltage Measurement
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Table 1: Limit for 50Q/50uH LISN V-network
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Issue Date

19033108BKK-001

29 March 2019

Frequency range

Main terminals Limits

Load terminals Limits

(MHz) dB(uv) dB(pv)
Quasi-peak Average Quasi-peak Average
0.15-0.5 66 - 56 * 59 -46* 80 70
05-5 56 46 74 64
5-30 60 50 74 64
Note: 1. * means the limit decreasing linearly with the logarithm of the frequency in the range

0.15MHz to 0.5MHz.

2. If the limit for the measurement with the average detector is met when using a

receiver with a quasi-peak detector, the equipment under test shall be deemed to meet
both limits and the measurement using the receiver with an average detector need not
be carried out.

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
Tel : +66 2 765 2888 Fax : +66 2 765 2889
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3.2 Test Result
3.2.1 Test Environment
Temperature: 27.0°C Humidity 50.0%RH
3.2.2 Test Port
Main terminal for Line to Ground and Neutral to Ground.
The EUT cable has been fix to 0.8 m in length for testing.
3.2.3 Scanning trace and Final measurement
Main Terminal:
RAS-B10J2KVG-E / RAS-10J2AVG-E
Freq List | QP Level | QP Limit Mngin AV Level | AV Limit M:r\g/]in Path
(MHz) | (dB(nV)) | (dB(uV)) (dB(uV)) | (dB(nV))
(dB) (dB)
0.6340 50.10 56.00 -5.90 44.10 46.00 -1.90 | N-PE
4.4700 49.20 56.00 -6.80 43.40 46.00 -2.60 | N-PE
4.4860 49.20 56.00 -6.80 43.40 46.00 -2.60 | L-PE
1.3820 47.90 56.00 -8.10 41.50 46.00 -4.50 | L-PE
0.3580 49.50 58.77 -9.27 43.60 49.60 -6.00 | N-PE
0.3900 49.10 58.06 -8.96 42.40 48.68 -6.28 | L-PE
The test result shown are 6 worst measurement result and sort by average margin.
The scanning result of the emission spectrum are shown in Appendix I.
RAS-B13J2KVG-E / RAS-13J2AVG-E
Freq List | QP Level | QP Limit MSrZin AV Level | AV Limit Mgr\g/]in Path
(MHz) | (dB(nV)) | (dB(uV)) (dB(uV)) | (dB(nV))
(dB) (dB)
4.5060 44.90 56.00 -11.10 38.60 46.00 -7.40 | N-PE
4.7420 44.50 56.00 -11.50 38.20 46.00 -7.80 | L-PE
1.0460 43.10 56.00 -12.90 36.00 46.00 -10.00 | L-PE
1.3140 42.20 56.00 -13.80 35.20 46.00 -10.80 | N-PE
0.4260 43.60 57.33 -13.73 36.70 47.72 -11.02 | N-PE
0.1660 53.40 65.15 -11.75 45.40 57.90 -12.50 | L-PE

The test result shown are 6 worst measurement result and sort by average margin.
The scanning result of the emission spectrum are shown in Appendix .
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RAS-B16J2KVG-E / RAS-16J2AVG-E
Freq List | QP Level | QP Limit Mngin AV Level | AV Limit M:r\gljin Path
(MHz) | @BV)) | (@BMV) | “gg) | @BMV) | @BGV) | "GE
8.0980 49.60 60.00 -10.40 41.40 50.00 -8.60 | L-PE
8.3100 48.90 60.00 -11.10 40.80 50.00 -9.20 | N-PE
0.4020 45.90 57.81 -11.91 37.70 48.35 -10.65 | N-PE
0.2780 46.20 60.87 -14.67 38.80 52.33 -13.53 | N-PE
13.2140 42.90 60.00 -17.10 34.80 50.00 -15.20 | L-PE
0.2020 48.00 63.52 -15.52 39.80 55.78 -15.98 | L-PE
The test result shown are 6 worst measurement result and sort by average margin.
The scanning result of the emission spectrum are shown in Appendix .
RAS-18J2KVG-E / RAS-18J2AVG-E
Freq List | QP Level | QP Limit Mngin AV Level | AV Limit MQI’\éin Path
(MHz) | (dBV)) | @BWV) | “g) | @BMV) | (@BMV) | "
4.7060 42.80 56.00 -13.20 34.30 46.00 -11.70 | L-PE
6.0220 42.70 60.00 -17.30 35.50 50.00 -14.50 | L-PE
0.1860 49.30 64.21 -14.91 41.60 56.67 -15.07 | L-PE
5.6340 43.30 60.00 -16.70 34.80 50.00 -15.20 | N-PE
0.1860 47.00 64.21 -17.21 39.70 56.67 -16.97 | N-PE
14.3660 39.30 60.00 -20.70 30.90 50.00 -19.10 | N-PE
The test result shown are 6 worst measurement result and sort by average margin.
The scanning result of the emission spectrum are shown in Appendix .
RAS-24J2KVG-E / RAS-24J2AVG-E
Freq List | QP Level | QP Limit Mgrgm AV Level | AV Limit M;\ém oath
(MHz) | (@B(WV) | (@BWV) | “ggy | (@BMV) | ©@BMV) | g
0.4100 49.00 57.64 -8.64 41.00 48.14 -7.14 | L-PE
0.4780 45.80 56.37 -10.57 38.80 46.48 -7.68 | N-PE
0.7260 43.50 56.00 -12.50 37.50 46.00 -8.50 | L-PE
1.2260 43.30 56.00 -12.70 35.80 46.00 -10.20 | N-PE
3.4340 40.60 56.00 -15.40 33.50 46.00 -12.50 | N-PE
6.2660 41.50 60.00 -18.50 35.50 50.00 -14.50 | L-PE

The test result shown are 6 worst measurement result and sort by average margin.

The scanning result of the emission spectrum are shown in Appendix .
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Load Terminal:
RAS-B10J2KVG-E / RAS-10J2AVG-E
e

e ]

I I'SHEnm.,
_J__ | SN

b b b s

-
3

Freq List | QP Level | QP Limit MSrZin AV Level | AV Limit Mgr\g/;in Path
(MHz) | (dB(uV)) | (dB(uV)) (dB) (dB(uV)) | (dB(nV)) (dB)
0.1500 71.10 80.00 -8.90 58.50 70.00 -11.50 | 3-PE
1.1220 54.90 74.00 -19.10 48.60 64.00 -15.40 | 1-PE
1.1540 54.70 74.00 -19.30 48.60 64.00 -15.40 | 2-PE
4.4580 53.30 74.00 -20.70 47.70 64.00 -16.30 | 2-PE
0.2100 63.70 80.00 -16.30 52.30 70.00 -17.70 | 3-PE
27.4740 52.30 74.00 -21.70 45.40 64.00 -18.60 | 1-PE

The test result shown are 6 worst measurement result and sort by average margin.
The scanning result of the emission spectrum are shown in Appendix I.
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RAS-B13J2KVG-E / RAS-13J2AVG-E

!

Freq List | QP Level | QP Limit Mgrzm AV Level | AV Limit M:r\éjin Path
(MHz) | (@B(WV)) | (dBWV) | “gg) | (dBGV) | (@BMV) | g
0.1940 64.20 80.00 -15.80 54.90 70.00 -15.10 | 3-PE
27.4500 54.40 74.00 -19.60 48.30 64.00 -15.70 | 1-PE
0.2420 59.60 80.00 -20.40 51.70 70.00 -18.30 | 3-PE
4.5620 49.70 74.00 -24.30 44.40 64.00 -19.60 | 1-PE
0.1620 56.10 80.00 -23.90 50.20 70.00 -19.80 | 2-PE
4.3460 49.40 74.00 -24.60 43.70 64.00 -20.30 | 2-PE

The test result shown are 6 worst measurement result and sort by average margin.
The scanning result of the emission spectrum are shown in Appendix .
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RAS-B16J2KVG-E / RAS-16J2AVG-E

"
A fak "\' lerminals see dotat
N E] PC] " stotaton manua

v A —r

 To Indoor Unit

Freq List | QP Level | QP Limit Mngin AV Level | AV Limit Mgr\g/;in Path
(MHz) | (dB(uV)) | (dB(nV)) (dB) (dB(uV)) | (dB(nV)) (dB)
0.1540 76.90 80.00 -3.10 66.90 70.00 -3.10 | 3-PE
0.1780 74.70 80.00 -5.30 65.20 70.00 -4.80 | 3-PE
8.5860 55.40 74.00 -18.60 45.20 64.00 -18.80 | 1-PE
15.5020 57.30 74.00 -16.70 49.00 64.00 -15.00 | 1-PE
15.4780 57.10 74.00 -16.90 49.00 64.00 -15.00 | 2-PE
8.6780 53.70 74.00 -20.30 43.60 64.00 -20.40 | 2-PE

The test result shown are 6 worst measurement result and sort by average margin.
The scanning result of the emission spectrum are shown in Appendix .
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RAS-18J2KVG-E / RAS-18J2AVG-E

Freq List | QP Level | QP Limit Mngin AV Level | AV Limit M:r\éjin Path
(MHz) | (@B(WV)) | (dBWV)) | “gg) | (dBGV) | (@BMV) | g
0.1780 75.40 80.00 -4.60 65.70 70.00 -4.30 | 3-PE
0.3020 69.00 80.00 -11.00 59.40 70.00 -10.60 | 3-PE
29.9820 56.70 74.00 -17.30 48.80 64.00 -15.20 | 1-PE
29.9820 53.60 74.00 -20.40 45.80 64.00 -18.20 | 2-PE
4.2340 50.90 74.00 -23.10 45.40 64.00 -18.60 | 1-PE
4.2340 50.20 74.00 -23.80 45.20 64.00 -18.80 | 2-PE

The test result shown are 6 worst measurement result and sort by average margin.
The scanning result of the emission spectrum are shown in Appendix .
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RAS-24J2KVG-E / RAS-24J2AVG-E

Freq List | QP Level | QP Limit Mgrzin AV Level | AV Limit Mgr\g/;in Path
(MHz) | (dB(uV)) | (dB(uV)) (dB) (dB(uV)) | (dB(nV)) (dB)
18.0020 50.30 74.00 -23.70 50.00 64.00 -14.00 | 2-PE
18.0020 49.70 74.00 -24.30 49.40 64.00 -14.60 | 1-PE
17.9980 49.30 74.00 -24.70 49.00 64.00 -15.00 | 3-PE
0.7180 48.00 74.00 -26.00 41.80 64.00 -22.20 | 1-PE
4.7460 46.20 74.00 -27.80 40.80 64.00 -23.20 | 2-PE
4.8060 45.50 74.00 -28.50 39.90 64.00 -24.10 | 3-PE

The test result shown are 6 worst measurement result and sort by average margin.
The scanning result of the emission spectrum are shown in Appendix .
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4. Continuous Disturbance Power

Test conclusion: X Pass (] Fail
Operating Condition: EUT is warmed up at least 15 minutes before measurement.

Lowest temperature setting, maximum fan speed.

4.1 Test Method

a

a

Test equipment as shown in the table in topic 2.2 is connected as shown in
figure 2 topic 4.1.1 to measurement Continuous Disturbance Power.

EUT is configured by follow the particular requirement in the reference
standards, if available. If the particular requirements are not specified, EUT
shall be configured with appropriate load to maximize the disturbance signal.

Continuous disturbance power is measure over the 6m length cable by pre-
scan 2m a time. The pre-scan is done at 0.1m (the closet to EUT), 3m and 5m.

Pre-scan shall be done over the whole range of frequency as specified by the
standard. One worst trace will be selected to report as a pre-scan trace.

At least 6 worst peaks which are closet to the limit(s) shall be selected to do
the Final scan. The selection will do base on the 3 scanning results as mention
above. Different frequency will be selected.

Final scan shall be done by reduce the span zooming in to the selected peak
and fine tune to the exact frequency which give the highest disturbance value.
Re-measure at that frequency with peak detector and other detector according
to the limit(s) applied.

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
Tel : +66 2 765 2888 Fax : +66 2 765 2889
www.intertek.com



Mter tek Intertek Testing Services (Thailand) Ltd.

Total Quality. Assured.

4.1.1 Test Set up

Page 21 of 95

19033108BKK-001

Report No.
29 March 2019

Issue Date

/.’_
\ 0.6m

Yliooﬁ
C

1y

<—/
AC Power
Figure 2: Drawing of Continuous Disturbance Power Measurement
4.1.2 Limit
Table 2: Allowable limit for noise power (Continuous noise)
Frequency (MHz) Quasi-peak Average
dB(pW) dB(pW)
30 - 300 45 - 55* 35 - 45*
Note: 1. * means the limit increasing linearly with the frequency.
2. If the limit for the measurement with the average detector is met when using a receiver with a

quasi-peak detector, the equipment under test shall be deemed to meet both limits and the
measurement with the receiver with average detector need not be carried out.

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
Tel : +66 2 765 2888 Fax : +66 2 765 2889

www.intertek.com



mtertek Intertek Testing Services (Thailand) Ltd.

Total Quality. Assured.

Report No. 19033108BKK-001
Page 22 of 95 Issue Date 29 March 2019

4.2 Test Result
4.2.1 Test Environment

Temperature: 27.0°C Humidity 50.0%RH
4.2.2 Test Port

Around the power cable which has been extended to 6m.
4.2.3 Scanning trace and Final measurement

RAS-B10J2KVG-E / RAS-10J2AVG-E

Freq List | QP Level | QP Limit Mngin AV Level | AV Limit M:r\g/]in Sensor
(MHz) | (dB(pW)) | (dB(pW)) (dB) (dB(pW)) | (dB(pW)) (dB)
68.0000 44.90 46.40 -1.50 29.00 36.40 -7.40 Main
106.2000 44.10 47.82 -3.72 27.40 37.82 -10.42 Inter-con OD
35.8800 38.90 45.21 -6.31 25.70 35.21 -9.51 Inter-con OD
90.1600 39.80 47.22 -7.42 24.50 37.22 -12.72 Main
32.3200 36.60 45.08 -8.48 25.70 35.08 -9.38 Inter-con ID
62.3200 35.10 46.19 -11.09 18.90 36.19 -17.29 Inter-con ID
The test result shown are 6 worst measurement result and sort by quasi-peak margin.
The scanning result of the emission spectrum are shown in Appendix .
RAS-B13J2KVG-E / RAS-13J2AVG-E
Freq List | QP Level | QP Limit MaQrZin AV Level | AV Limit Mgr\g/;in Sensor
(MHz) | (dBEW) | (@BEW) | ") | [@BOW)) | (@BOW) | g
80.2800 42.80 46.86 -4.06 34.30 36.86 -2.56 Inter-con ID
80.2800 43.60 46.86 -3.26 32.40 36.86 -4.46 Main
31.6400 40.60 45.06 -4.46 27.40 35.06 -7.66 Inter-con OD
77.8000 42.30 46.77 -4.47 33.10 36.77 -3.67 Inter-con OD
32.4000 38.10 45.08 -6.98 26.40 35.08 -8.68 Main
36.0400 32.50 45.22 -12.72 21.40 35.22 -13.82 Inter-con ID

The test result shown are 6 worst measurement result and sort by quasi-peak margin.

The scanning result of the emission spectrum are shown in Appendix I.
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RAS-B16J2KVG-E / RAS-16J2AVG-E
Freq List | QP Level | QP Limit MSrZin AV Level | AV Limit M:\r\é]in Sensor
(MHz) | (dBEW) | (dBEW) | “4g)" | [@BOW)) | (@BOW)) | g
82.1200 39.90 46.93 -7.03 25.90 36.93 -11.03 Main
80.1200 38.70 46.85 -8.15 34.10 36.85 -2.75 Inter-con OD
74.6800 37.00 46.65 -9.65 24.50 36.65 -12.15 Main
80.0800 34.30 46.85 -12.55 31.30 36.85 -5.55 Inter-con ID
93.5600 30.40 47.35 -16.95 18.20 37.35 -19.15 Inter-con ID
42.7600 25.90 45.47 -19.57 17.50 35.47 -17.97 Inter-con OD
The test result shown are 6 worst measurement result and sort by quasi-peak margin.
The scanning result of the emission spectrum are shown in Appendix .
RAS-18J2KVG-E / RAS-18J2AVG-E
Freq List | QP Level | QP Limit MaQrZin AV Level | AV Limit Mgr\g/;in Sensor
(MHz) | (dB(W)) | (@BEW) | “g)" | (ABEW) | @BOW) | ()
36.9200 41.50 45.25 -3.75 28.40 35.25 -6.85 Main
82.0400 43.10 46.92 -3.82 30.50 36.92 -6.42 Main
83.6000 42.80 46.98 -4.18 29.90 36.98 -7.08 Inter-con ID
35.8000 41.00 45.21 -4.21 27.30 35.21 -7.91 Inter-con OD
36.7200 40.00 45.24 -5.24 26.40 35.24 -8.84 Inter-con ID
83.5000 35.50 46.98 -11.48 23.90 36.98 -13.08 Inter-con OD
The test result shown are 6 worst measurement result and sort by quasi-peak margin.
The scanning result of the emission spectrum are shown in Appendix I.
RAS-24J2KVG-E / RAS-24J2AVG-E
Freg List | QP Level | QP Limit Mngin AV Level | AV Limit M:r\g/;in Sensor
(MHz) | (dB(pW)) | (dB(pW)) (dB) (dB(pW)) | (dB(pW)) (dB)
86.1200 45.60 47.07 -1.47 31.80 37.07 -5.27 Main
91.9600 44.80 47.29 -2.49 30.60 37.29 -6.69 Inter-con ID
105.6800 35.30 47.80 -12.50 22.20 37.80 -15.60 Main
80.0000 33.40 46.85 -13.45 21.20 36.85 -15.65 Inter-con OD
131.9200 32.10 48.77 -16.67 19.30 38.77 -19.47 Inter-con ID
92.1600 30.30 47.30 -17.00 20.50 37.30 -16.80 Inter-con OD

The test result shown are 6 worst measurement result and sort by quasi-peak margin.
The scanning result of the emission spectrum are shown in Appendix .

Remark:

Main
Inter-con ID
Inter-con OD
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5. Main Terminal Discontinuous Disturbance Voltage

Test conclusion: X Pass [ ] Fail

Operating Condition: EUT is warmed up at least 15 minutes before measurement.
Lowest temperature setting, maximum fan speed.

5.1 Test Method

U Test equipment as shown in the table in topic 2.2 is connected as shown in
figure 3 topic 5.1.1 to measurement Discontinuous Disturbance at Main
Terminal.

U EUT is configured by follow the particular requirement in the reference
standards, if available. If the particular requirements are not specified, EUT
shall be configured with appropriate load to maximize the disturbance signal.

U The observation time is based on the EUT (ensure that cycle of operation shall
be fully complete) or 120 minutes.

0 Main Terminal Discontinuous Disturbance (Click) is measured by
Discontinuous Disturbance Analyzer with the limit specified in 5.1.2 for the
defined observation time.

U Test and conclusion of test result shall be referred to the flow chart in
CISPR 14-1.
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Figure 3: Drawing of Main Terminal Discontinuous Disturbance Voltage Measurement

5.1.2 Limit

The limit for Discontinue Disturbance depend on the average number of click per
minute, Click rate N. There are two methods for determining the click rate:

X by measuring the number of clicks

[] by counting the number of switching operations.

Table 3: Allowable limits for discontinuous noise terminal voltage

Frequency range

0.15

0.5

1.4

30

Limit

66

56

56

60
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Equipment

under test

Determine N by counting
the switching operations

Detvafmine N ) (see Annex B)
by measuring the clicks

N <30 N <30

Fail

Click definition
3.3.3 met by all
registered
disturbances?

All registered
disturbances not
meeting click definition
meet any of 5.4.3
subclauses?

No

All clicks = 20 ms?
90 % < 10 ms?

Fail

Lq=1L+44 Lq = L + 20 Ig(30/N)

Upper
quartile
method

< 25% exceed Lq

> 25% exceed Lq

Fail Pass

IEC

Figure 4: Flow Diagram for DIA (Refer CISPR 14-1)
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5.2 Test Result
5.2.1 Test Environment
Temperature: 27.0°C Humidity 50.0%RH

5.2.2 Test Port
Main terminal for Line to Ground.
5.2.3 Measurement result

RAS-B13J2KVG-E / RAS-13J2AVG-E

EUT Operation mode: Cooling, max fan EUT configuration: CISPR 14-1
speed

EUT Interface: Mains - --

Frequenc | First measurement: Determine the limit Lq — Quasi-peak

y (MHz) Limit L Nl_meer of | Time of Click rate Inc_reasing Limit Lgq
(dB(uV)) Kllllcks nmte??%ri?]r;]e N ratio (dB(uV))

0.15 66 0 120 0.00 - -

0.5 56 0 120 0.00 - -

1.4 56 0 120 0.00 - -

30 60 0 120 0.00 - -

Second measurement with Limit = Lq (Upper quartile method):

Frequenc | Limit— Quasi-peak

y (MHz) Limit Lq Number of clicks — N2 Numbe_r of Verdict
(dB(v)) S:Jiérllzr;\fg dSN 1/4

0.15 - - - Pass

0.5 - - - Pass

14 - - - Pass

30 - - - Pass

Supplementary information:

N not more than 5 and no long click.
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RAS-B16J2KVG-E / RAS-16J2AVG-E

EUT Operation mode: | Cooling, max fan EUT configuration: CISPR 14-1
speed

EUT Interface: Mains - -

Frequenc | First measurement: Determine the limit Ly — Quasi-peak

y (MHz) Limit L NL_meer of | Time of Click rate Inc.reasing Limit Lq
(dB(uV)) chllcks - nmte??;risye N ratio (dB(uV))

0.15 66 0 120 0.00 - -

0.5 56 0 120 0.00 - -

14 56 0 120 0.00 - -

30 60 0 120 0.00 - -

Second measurement with Limit = Ly (Upper quartile method):

Frequenc | Limit— Quasi-peak

y (MHz)

Limit Lq Number of clicks — N2 Numbe_r of Verdict
LR Clicks N3 SN1/4
0.15 - - - Pass
0.5 - - - Pass
14 - - - Pass
30 - - - Pass

Supplementary information:
N not more than 5 and no long click.
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RAS-24J2KVG-E / RAS-24J2AVG-E

EUT Operation mode: | Cooling, max fan EUT configuration: CISPR 14-1
speed

EUT Interface: Mains - -

Frequenc | First measurement: Determine the limit Lq — Quasi-peak

y (MHz) Limit L NL_meer of | Time of Click rate Inc.reasing Limit Lq
(dB(uV)) chllcks - nmte??;risye N ratio (dB(uV))

0.15 66 0 120 0.00 - -

0.5 56 0 120 0.00 - -

14 56 0 120 0.00 - -

30 60 0 120 0.00 - -

Second measurement with Limit = Ly (Upper quartile method):

Frequenc | Limit— Quasi-peak

y (MHz)

Limit Lq Number of clicks — N2 Numbe_r of Verdict
LR Clicks N3 SN1/4
0.15 - - - Pass
0.5 - - - Pass
14 - - - Pass
30 - - - Pass

Supplementary information:
N not more than 5 and no long click.
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6. Radiated Disturbance

Test conclusion: [ ] Pass [ ] Fail
Operating Condition: N/A

6.1 Test Method

U The Radiated Disturbance measurements were performed with EMI receiver to
measure the emissions characteristic and to identify the frequency of emission
that has the highest amplitude related to the EUT configuration. EUT
configuration, cable configuration of operation are determined for product the
maximum level of emission.

U Test equipment as shown in the table in topic 2.2 is connected as shown in
figure 5 topic 6.1.1 to measurement Radiated Disturbance.

U EUT was placed on the 80 cm height non-metallic table on 1 m radius
turntable.

U The Bi-log antenna (30MHz - 1000MHz) was used for received the noise of
EUT and put on the antenna mast, which they were inside the semi-anechoic
chamber. The testing method and EUT setup were performed according to
CISPR 14-1.
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6.1.1 Test Set up

® - D ettt

= s T i

BE|} - i

'g g4 3Im i

gfi:» i EUT

, o2 i + Bilog Antenna !

b AC Power Line

( Turntable
10 Non-Conductive table
To EMI Receivers

Figure 5: Drawing of Radiated Disturbance Measurement

6.1.2 Limit
Table 4: Radiated Disturbance limits in the frequency range 30MHz - 1000MHz
Frequency range Quasi-peak limits (SAC)
(MHz) dB(uV/m)
30 - 230 30
230 - 1000 37
Note: Measurement may be made at closer, down to 3m. An inverse proportionality factor of

20 dB per decade shall be used to normalize the measured data to the specified
distance for determining compliance.

SAC = semi-anechoic chamber
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6.2 Test Result
6.2.1 Test Environment
Temperature: -°C Humidity -%RH

6.2.2 Test port: Enclosure

6.2.3 Scanning trace and Final measurement

N/A
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Harmonics Current Emission
EN 61000-3-2: 2014

7. Harmonics Current Emission

Test conclusion: X Pass [ ] Fail
Operating Condition: EUT is warmed up at least 15 minutes before measurement.
Lowest temperature setting, maximum fan speed.

7.1 Test set up drawing

Zm I_.F
n

|:] Zs
S EUT

U
o
G
Y
P

S Power supply source M Measurement equipment

EUT Equipment under test G Open loop voltage of the supply source

u Testvoliage Zm Input impedance of the measurement equipment

In Harmonic component of order of the line current

Figure 6: Harmonic Current Emission Measurement System

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
Tel : +66 2 765 2888 Fax : +66 2 765 2889
www.intertek.com



U‘ter tek Intertek Testing Services (Thailand) Ltd.

Total Quality. Assured.

7.2 Limits

Page 34 of 95

Report No. 19033108BKK-001
Issue Date 29 March 2019

Harmonic Current Emission Limits (Class A equipment)

Harmonic order

(n)

Maximum permissible
Harmonic current

(A)

Odd harmonics

2.30
1.14
0.77
0.40
0.33
0.21

1
0.15 °
n

Even harmonics

1.08
0.43

0.30

0.28 8

n
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7.3 Test Result
Harmonic Current Emission
RAS-B13J2KVG-E / RAS-13J2AVG-E
Phase © L Measured lref (A) . 4
THC/lret (%) : 1.896 Limit (%) : 50.1
PWHC/ler (%) : 0.104 Limit (%) : 0.251

Harm# Harm(arg) 100%Limit %of Limit Harm(max) 150%Limit %of Limit Status

2 0.005 1.080 N/A 0.007 1.620 N/A Pass

3 1.202 2.300 52.3 1.213 3.450 35.2 Pass

4 0.005 0.430 N/A 0.009 0.645 N/A Pass

5 0.283 1.140 24.8 0.329 1.710 19.3 Pass

6 0.003 0.300 N/A 0.006 0.450 N/A Pass

7 0.265 0.770 34.4 0.268 1.155 23.2 Pass

8 0.003 0.230 N/A 0.004 0.345 N/A Pass

9 0.127 0.400 31.8 0.135 0.600 22.5 Pass
10 0.003 0.184 N/A 0.006 0.276 N/A Pass
11 0.212 0.330 64.2 0.219 0.495 44.2 Pass
12 0.003 0.153 N/A 0.006 0.230 N/A Pass
13 0.126 0.210 60.2 0.141 0.315 44.7 Pass
14 0.003 0.131 N/A 0.004 0.197 N/A Pass
15 0.093 0.150 61.8 0.097 0.225 43.0 Pass
16 0.003 0.115 N/A 0.005 0.173 N/A Pass
17 0.070 0.132 53.1 0.075 0.198 38.1 Pass
18 0.003 0.102 N/A 0.006 0.153 N/A Pass
19 0.060 0.118 51.0 0.071 0.178 39.7 Pass
20 0.003 0.092 N/A 0.007 0.138 N/A Pass
21 0.054 0.107 50.4 0.066 0.161 41.3 Pass
22 0.003 0.084 N/A 0.006 0.125 N/A Pass
23 0.059 0.098 60.3 0.062 0.147 42.1 Pass
24 0.003 0.077 N/A 0.006 0.115 N/A Pass
25 0.045 0.090 50.4 0.058 0.135 42.7 Pass
26 0.003 0.071 N/A 0.006 0.107 N/A Pass
27 0.019 0.083 N/A 0.024 0.125 N/A Pass
28 0.003 0.066 N/A 0.006 0.099 N/A Pass
29 0.021 0.078 N/A 0.026 0.116 N/A Pass
30 0.003 0.061 N/A 0.006 0.092 N/A Pass
31 0.017 0.073 N/A 0.024 0.109 N/A Pass
32 0.002 0.058 N/A 0.005 0.086 N/A Pass
33 0.020 0.068 N/A 0.027 0.102 N/A Pass
34 0.002 0.054 N/A 0.004 0.081 N/A Pass
35 0.016 0.064 N/A 0.020 0.096 N/A Pass
36 0.002 0.051 N/A 0.004 0.077 N/A Pass
37 0.024 0.061 39.7 0.027 0.091 29.6 Pass
38 0.002 0.048 N/A 0.003 0.073 N/A Pass
39 0.010 0.058 N/A 0.012 0.087 N/A Pass
40 0.002 0.046 N/A 0.004 0.069 N/A Pass
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RAS-B16J2KVG-E / RAS-16J2AVG-E
Phase L Measured lret (A) : 6.375
THC/lret (%) : 2.322 Limit (%) . 38.4
PWHC/lef (%) : 0.092 Limit (%) : 0.251

Harm# Harm(arg) 100%Limit %of Limit Harm(max) 150%Limit %of Limit Status

2 0.014 1.080 N/A 0.022 1.620 N/A Pass

3 1.389 2.300 60.4 1.402 3.450 40.7 Pass

4 0.004 0.430 N/A 0.006 0.645 N/A Pass

5 0.823 1.140 72.2 0.844 1.710 49.4 Pass

6 0.002 0.300 N/A 0.003 0.450 N/A Pass

7 0.620 0.770 80.5 0.622 1.155 53.9 Pass

8 0.002 0.230 N/A 0.003 0.345 N/A Pass

9 0.219 0.400 54.7 0.222 0.600 37.0 Pass
10 0.002 0.184 N/A 0.002 0.276 N/A Pass
11 0.005 0.330 N/A 0.007 0.495 N/A Pass
12 0.002 0.153 N/A 0.002 0.230 N/A Pass
13 0.100 0.210 47.7 0.105 0.315 33.5 Pass
14 0.001 0.131 N/A 0.001 0.197 N/A Pass
15 0.095 0.150 63.7 0.097 0.225 43.2 Pass
16 0.001 0.115 N/A 0.002 0.173 N/A Pass
17 0.073 0.132 55.5 0.075 0.198 38.0 Pass
18 0.001 0.102 N/A 0.001 0.153 N/A Pass
19 0.006 0.118 N/A 0.011 0.178 N/A Pass
20 0.001 0.092 N/A 0.001 0.138 N/A Pass
21 0.046 0.107 42.9 0.049 0.161 30.7 Pass
22 0.001 0.084 N/A 0.001 0.125 N/A Pass
23 0.046 0.098 46.8 0.048 0.147 324 Pass
24 0.001 0.077 N/A 0.002 0.115 N/A Pass
25 0.014 0.090 N/A 0.016 0.135 N/A Pass
26 0.001 0.071 N/A 0.001 0.107 N/A Pass
27 0.034 0.083 N/A 0.037 0.125 N/A Pass
28 0.001 0.066 N/A 0.001 0.099 N/A Pass
29 0.031 0.078 N/A 0.032 0.116 N/A Pass
30 0.001 0.061 N/A 0.001 0.092 N/A Pass
31 0.019 0.073 N/A 0.020 0.109 N/A Pass
32 0.001 0.058 N/A 0.001 0.086 N/A Pass
33 0.011 0.068 N/A 0.012 0.102 N/A Pass
34 0.001 0.054 N/A 0.001 0.081 N/A Pass
35 0.008 0.064 N/A 0.009 0.096 N/A Pass
36 0.001 0.051 N/A 0.001 0.077 N/A Pass
37 0.020 0.061 N/A 0.022 0.091 N/A Pass
38 0.001 0.048 N/A 0.001 0.073 N/A Pass
39 0.029 0.058 N/A 0.030 0.087 N/A Pass
40 0.001 0.046 N/A 0.001 0.069 N/A Pass
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RAS-24J2KVG-E /| RAS-24J2AVG-E
Phase L Measured lret (A) . 8.638
THC/lret (%) . 2.273 Limit (%) . 272
PWHC/ler (%) : 0.138 Limit (%) . 0.251

Harm# Harm(arg) 100%Limit %of Limit Harm(max) 150%Limit %of Limit Status

2 0.047 1.080 N/A 0.054 1.620 N/A Pass

3 1.404 2.300 61.0 1.433 3.450 41.5 Pass

4 0.023 0.430 N/A 0.027 0.645 N/A Pass

5 0.513 1.140 45.0 0.521 1.710 30.5 Pass

6 0.008 0.300 N/A 0.010 0.450 N/A Pass

7 0.715 0.770 92.8 0.717 1.155 62.1 Pass

8 0.003 0.230 N/A 0.004 0.345 N/A Pass

9 0.217 0.400 54.2 0.221 0.600 36.9 Pass
10 0.004 0.184 N/A 0.006 0.276 N/A Pass
11 0.226 0.330 68.4 0.233 0.495 47.0 Pass
12 0.007 0.153 N/A 0.009 0.230 N/A Pass
13 0.047 0.210 N/A 0.051 0.315 N/A Pass
14 0.005 0.131 N/A 0.006 0.197 N/A Pass
15 0.101 0.150 67.5 0.103 0.225 45.8 Pass
16 0.002 0.115 N/A 0.002 0.173 N/A Pass
17 0.114 0.132 86.0 0.114 0.198 57.7 Pass
18 0.004 0.102 N/A 0.005 0.153 N/A Pass
19 0.065 0.118 54.9 0.071 0.178 40.1 Pass
20 0.006 0.092 N/A 0.007 0.138 N/A Pass
21 0.038 0.107 N/A 0.041 0.161 N/A Pass
22 0.004 0.084 N/A 0.005 0.125 N/A Pass
23 0.078 0.098 79.9 0.079 0.147 54.1 Pass
24 0.001 0.077 N/A 0.002 0.115 N/A Pass
25 0.039 0.090 N/A 0.041 0.135 N/A Pass
26 0.003 0.071 N/A 0.003 0.107 N/A Pass
27 0.032 0.083 N/A 0.035 0.125 N/A Pass
28 0.004 0.066 N/A 0.005 0.099 N/A Pass
29 0.021 0.078 N/A 0.023 0.116 N/A Pass
30 0.003 0.061 N/A 0.004 0.092 N/A Pass
31 0.038 0.073 N/A 0.039 0.109 N/A Pass
32 0.002 0.058 N/A 0.002 0.086 N/A Pass
33 0.046 0.068 N/A 0.047 0.102 N/A Pass
34 0.003 0.054 N/A 0.004 0.081 N/A Pass
35 0.030 0.064 N/A 0.034 0.096 N/A Pass
36 0.005 0.051 N/A 0.006 0.077 N/A Pass
37 0.034 0.061 N/A 0.035 0.091 N/A Pass
38 0.005 0.048 N/A 0.006 0.073 N/A Pass
39 0.055 0.058 95.3 0.056 0.087 64.2 Pass
40 0.004 0.046 N/A 0.005 0.069 N/A Pass
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Voltage Fluctuation and Flicker
EN 61000-3-3: 2013

8. Voltage Fluctuation and Flicker

Test conclusion: X Pass [ ] Fail

Operating Condition:  EUT is warmed up at least 15 minutes before measurement.
Lowest temperature setting, maximum fan speed.

8.1 Test set-up drawing

Referent Impedance

N
Public | | RA XA
AC [ ! 5
Supply | 11 - '

1! RN XN

| N 1

Flicker meter
M1 Flicker meter
M2

Figure 7: Drawing of Voltage Fluctuation and Flicker Measurement
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8.2 Test Result

RAS-B13J2KVG-E / RAS-13J2AVG-E

Measurement Description Measurement Result Limit
Pst 0.203 1.000

Plt 0.149 0.650

dc[%] 0.00 3.30

dmax([%)] 2.07 6.00

T-max [ms] 0.00 500.0

RAS-B16J2KVG-E / RAS-16J2AVG-E

Measurement Description Measurement Result Limit
Pst 0.178 1.000

Plt 0.157 0.650

dc[%] 0.00 3.30

dmax[%] 0.00 4.00

T-max [ms] 0.00 500.0

RAS-24J2KVG-E / RAS-24J2AVG-E

Measurement Description Measurement Result Limit
Pst 0.166 1.000
Plt 0.133 0.650

dc[%] 0.00 3.30

dmax[%] -0.23 4.00
T-max [ms] 0.133 500.0
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Immunity Test

EN 55014-2: 2015

Appliance Classification: Category Il

19033108BKK-001
29 March 2019

Appliance shall fulfill the following immunity requirements

Test Description

Performance criteria required

X ESD Immunity B
[l RF Electromagnetic Field A
X EFT/Burst Immunity B
Xl Surge Immunity B
X Injected current up to 230MHz A
[] Injected current up to 8OMHz A
XI Voltage dips C
Performance criteria of test specification
Function Criteria During Test After Test
Data storage A No loss or change of storage data No loss or change of storage data
B loss or change of storage data can No loss or change of storage data
automatic recovered without
operator resetting
C loss or change of storage data can No loss or change of storage data
recovered by operator resetting
Display The display can show latest status The display can show latest status
B The display cannot show latest The display can show latest status

status but can automatic recovered
without operator resetting

The display cannot show latest
status recovered can be obtained by
operator resetting

The display can show latest status

Test Verdict

Criterion A: Normal Performance within limits specified by the manufacturer, requestor or purchaser.
Criterion B: Continue to operate as intended after the test. Not degradation of performance or loss of
function. During the test degradation of performance is allowed, however no change of actual

operating state or stored date.
Criterion C: Temporary loss of function is allowed, provided the function is self-recoverable or can be
restored by the operation of the controls.
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9. Electrostatic Discharge
Test conclusion: X Pass (] Fail
Monitoring Condition: EUT and its display unit shall function appropriately as normal
operation.
Test Requirement: B
9.1 Test set-up drawing

direct discharge (including VCP carrier)
\

Typical position for indirect
/ discharge to VCP

pa

|
\ | ‘ 05mx%0,5m
| |
\ \ |
I
t ]
\
| | d
Power ¢

supply

a4

Power cable

Signal cables

Insulating
support

Puwelr J
Gr;‘uar:::le r(e(f}(?;gl;ce supply
Figure 8: Drawing of ESD test set-up
9.2 Test Level
Port Test Specification Test set-up
Enclosure +8kV Air Discharge IEC 61000-4-2

+4kV Contact Discharge
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9.3 Test Result
Test Environment
Temperature: 25.0°C Humidity 55.0%RH

RAS-B13J2KVG-E / RAS-13J2AVG-E

Figure 9: ESD test point model: RAS-B13J2KVG-E / RAS-13J2AVG-E

Test point Test voltage (kV) Test type Observation Test Verdict
/No. of Discharge
Al-A6 +8/10 Air Normal B
C8-C10 +4/10 Contact Normal B
Indirect +4/10 Contact Normal B

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
Tel : +66 2 765 2888 Fax : +66 2 765 2889
www.intertek.com



mt@rtek Intertek Testing Services (Thailand) Ltd.

Total Quality. Assured.

RAS-B16J2KVG-E / RAS-16J2AVG-E

Page 43 of 95

Report No.

Issue Date

19033108BKK-001
29 March 2019

Figure 10: ESD test point model: RAS-B16J2KVG-E / RAS-16J2AVG-E

Test point Test voltage (kV) Test type Observation Test Verdict
/No. of Discharge
Al-A5 +8/10 Air Normal B
C10-C15 +4/10 Contact Normal B
Indirect +4/10 Contact Normal B
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RAS-24J2KVG-E / RAS-24J2AVG-E

Figure 11: ESD test point model: RAS-24J2KVG-E / RAS-24J2AVG-E

Test point Test voltage (kV) Test type Observation Test Verdict
/No. of Discharge
Al-A6 +8/10 Air Normal B
C7-C11 +4/10 Contact Normal B
Indirect +4/10 Contact Normal B
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10. RF Electromagnetic Field

Test conclusion: [ ] Pass (] Fail
Monitoring Condition:  N/A

Test Requirement: -

10.1 Test set-up drawing

19033108BKK-001
29 March 2019
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or not defined
Ireadiated length
hos tebe I m

Figure 13: Drawing of RF Electromagnetic Field test set-up

10.2 Test Level

Port Test Specification

Test set-up

Enclosure 80MHz - 1000 MHz 3Vim(r.m.s.) 1kHz
(unmodulated) 80%AM

IEC 61000-4-3
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11.3 Test Result
Test Environment
Temperature: -°C Humidity -%RH

N/A
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11. Fast Transients
Test result: X Pass (] Fail
Monitoring Condition EUT and its display unit shall function appropriately as normal
operation.

Test Requirement: B

11.1 Test set-up drawing

—

EFT
Generator

1
1
<1 me—-

T EUT i
‘ 1 0.1m
7 S T //f///‘

The setup diagram. >

1. Power line

2. Ground Reference Plan (GRP)

Figure 14: Drawing of Fast Transients test set-up

11.2 Test Level

Port Test Specification Test set-up
[] Signal lines & control lines 0.5kV(peak) | 5/50 ns (t/Tq) IEC 61000-4-4
[ ] Input & output d.c. power ports 5kHz repetition
X] Input & output a.c. power ports 1kV(peak) frequency
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11.3 Test Result
Test Environment
Temperature: 25.0°C Humidity 55.0%RH
RAS-B13J2KVG-E / RAS-13J2AVG-E
Coupling path Test Specification Observation Test Verdict
LtoG 1kV(peak) Normal B
Nto G 1kV(peak) Normal B
PE to G 1kV(peak) Normal B
L,N,PEto G 1kV(peak) Normal B
RAS-B16J2KVG-E / RAS-16J2AVG-E
Coupling path Test Specification Observation Test Verdict
LtoG 1kV(peak) Normal B
Nto G 1kV(peak) Normal B
PEto G 1kV(peak) Normal B
L,N,PEto G 1kV(peak) Normal B
RAS-24J2KVG-E / RAS-24J2AVG-E
Coupling path Test Specification Observation Test Verdict
LtoG 1kV(peak) Normal B
Nto G 1kV(peak) Normal B
PEto G 1kV(peak) Normal B
L,N,PEto G 1kV(peak) Normal B
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Test result
Monitoring Condition

Test Requirement:

12.1 Test set-up drawing
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X Pass [ ] Fail

EUT and its display unit shall function appropriately as normal
operation.

B

rF

Surge

Generator

1. Power line

7 A //f///ﬁ

2. Ground Reference Plan (GRF)

EUT l

0.1m

The setup diagram.

Figure 15: Drawing of Surges test set-up

12.2 Test Level

Port Test Specification Test set-up
Input a.c. power ports 1.2/50 (8/20) T/ T4 us IEC 61000-4-5
Phase-Phase + 1kV
Phase-Neutral + 1kV
Phase-Earth + 2kV
Neutral-Earth + 2kV
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12.3 Test Result
Test Environment
Temperature: 25.0°C Humidity 55.0%RH
RAS-B13J2KVG-E / RAS-13J2AVG-E
Coupling path Test No. of Phase Angle Observation Test Verdict
Level surge/pole
L-N + 1kV 5 0°,90°, 180°, Normal B
L-PE T 2kV 5 270° Normal B
N-PE + 2kV 5 Normal B
RAS-B16J2KVG-E / RAS-16J2AVG-E
Coupling path Test No. of Phase Angle Observation Test Verdict
Level surge/pole
L-N + 1kV 5 0°,90°, 180°, Normal B
L-PE + 2KV 5 270° Normal B
N-PE + 2kV 5 Normal B
RAS-24J2KVG-E / RAS-24J2AVG-E
Coupling path Test No. of Phase Angle Observation Test Verdict
Level surge/pole
L-N + 1kV 5 0°,90°, 180°, Normal B
L-PE + 2kV 5 270° Normal B
N-PE + 2kV 5 Normal B
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13. Injected Current up to 230MHz

Test conclusion: X Pass (] Fail

Monitoring Condition: EUT and its display unit shall function appropriately as normal
operation.

Test Requirement: A

13.1 Test set-up drawing

Additional Additional
fi EUT liance 2
appliance 1 CON CDN appliance
I |
Reference ground I E
{pasied plaie ) 01m ' !
Non-conductive ! !
base | T2 H
1 1
R e R !
: :
i
! BF - generator E
X Test generator !
o
T 30 - © -termination

T2 attenuator pad { 6 dB )
CDN  coupling network / decoupling network

Figure 13: Drawing of Injected Current test set-up
13.2 Test Level

Environmental Phenomenon: RF Current common mode 1kHz, 80%AM

Port Test Specification Test set-up
0.15MHz - 230MHz
1V(r.m.s)(unmodulated) IEC 61000-4-6
150 Q source impedance
0.15MHz - 230MHz
1V(r.m.s)(unmodulated)
150 Q source impedance
0.15MHz - 230MHz
3V(r.m.s)(unmodulated)
150 Q source impedance

[ISignal lines & control lines

(] Input & output d.c. power ports

X Input & output a.c. power ports
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13.3 Test Result
Test Environment
Temperature: 25.0°C Humidity 55.0%RH
RAS-B13J2KVG-E / RAS-13J2AVG-E
Coupling path | Test Frequency Test Observation | Test Verdict
Level specification
Input a.c. 3V 0.15 - 230MHz 1kHz, 80% Normal A
power port AM
RAS-B16J2KVG-E / RAS-16J2AVG-E
Coupling path | Test Frequency Test Observation | Test Verdict
Level specification
Input a.c. 3V 0.15 - 230MHz 1kHz, 80% Normal A
power port AM
RAS-24J2KVG-E / RAS-24J2AVG-E
Coupling path | Test Frequency Test Observation | Test Verdict
Level specification
Input a.c. 3V 0.15- 230MHz | 1kHz, 80% Normal A
power port AM
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14. Injected Current up to 80MHz
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Test conclusion: [ ] Pass [] Fail
Monitoring Condition:  N/A
Test Requirement: -
14.1 Test set-up drawing
Additional Additional
appliance 1 CTIN EUT DN appliance 2
I | I
Reference gronnd R
{pasted plate ) 0lm ' !
Non-conductive ! !
baze 1 T2 |
i BF - generator !
i Test generator |
T 50- & -termination

T2 attenuator pad { 6 dB )
CDN  coupling network / decoupling network

Figure 16: Drawing of Injected Current test set-up

14.2 Test Level

Environmental Phenomenon: RF Current common mode 1kHz, 80%AM

Port

Test Specification

Test set-up

[_ISignal lines & Control lines

0.15MHz - 80MHz
1V(r.m.s)(unmodulated)
150 Q source impedance

IEC 61000-4-6

[] Input & Output d.c. power ports

0.15MHz - 80MHz
1V(r.m.s)(unmodulated)
150 Q source impedance

X Input & Output a.c. power ports

0.15MHz - 80MHz
3V(r.m.s)(unmodulated)

150 Q source impedance
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14.3 Test Result
Test Environment
Temperature: -°C Humidity -%RH

N/A
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15. Voltage dips
Test result X Pass (] Fail
Monitoring Condition: EUT and its display unit shall function appropriately as normal
operation.

Test Requirement: C

15.1 Test set-up drawing

EUT

“‘ "
"’ "‘
. Voltage Dip And P
o ghor‘t Int. Generator g o

Figure 17: Drawing of Voltage Dips test set-up

15.2 Test Level

Port Phenomena Test level Duration Test set-up

in o
in% Vr (in period of the

rated frequency)

50Hz / 60Hz
Input Voltage 100 0 0.5/05 IEC 61000-4-11
a.c. dipsin %Vr | oo 40 10/ 12 Voltage change shall
power occur at zero crossing
ports 30 70 25/30

Vis the rated voltage of the EUT
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15.3 Test Result

Test Environment

Temperature: 25.0°C

RAS-B13J2KVG-E / RAS-13J2AVG-E

Report No.
Issue Date

Humidity

19033108BKK-001
29 March 2019

55.0%RH

Port Input Reduction Duration Observation | Test Verdict
voltage (%) (ms)
Input a.c. 230V 100 10 Normal C
power port | 50Hz 60 200 Normal C
30 500 Normal C
RAS-B16J2KVG-E / RAS-16J2AVG-E
Port Input Reduction Duration Observation | Test Verdict
voltage (%) (ms)
Input a.c. 230V 100 10 Normal C
power port | 50Hz 60 200 Normal C
30 500 Normal C
RAS-24J2KVG-E / RAS-24J2AVG-E
Port Input Reduction Duration Observation | Test Verdict
voltage (%) (ms)
Input a.c. 230V 100 10 Normal C
power port | 50Hz 60 200 Normal C
30 500 Normal C
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APPENDIX I: EMISSION SPECTRUM

The following pages have shown the emission spectrum resulting from;
1. Main Terminal Continuous Disturbance Voltage measurement

2. Load Terminal Continuous Disturbance Voltage measurement

3. Continuous Power Disturbance measurement

Receiver I |':%1|
RBW (QPK) 9 kHz MT 10 ms PrM-L1
Input 2 DC Attt 10 de Preamp COFF Step LIMN

Scan O1Pk Max@2Pk Max

1 mMHz L 10 MHz

80 dBv

FO dB

I’I"—lf-ful_l.‘l 4 HMN "__"I—‘.I Im
| 60 de -
EMSS0 L4 HMN 20 LI

zoledinr

; I
iy " PR Lt (0

o B &
e et Dy i ot P

: : : I : : : : I W'L\J?
30 de f — f f ] —

20 dBp

40 depw

10 dBgv

O dB s

Start 150.0 kHz

Stop 30.0 MH=z

Figure Al.1: Main Terminal Disturbance Voltage, Line to Ground,;
Model: RAS-B10J2KVG-E / RAS-10J2AVG-E

Receiver I |':%1|
RBW (CISPR) 9 kHz ™MT 10 ms PMM-M3ph
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
' : : : 1 MHz : : T10 MHz
20 dB - -
7O dB : :
EMSSO14 HN QP LIN :
| so deuw : : e : : - i
EMSSOL4 HMN & LIM ; H I : : H !
S0 dﬂ}.‘i‘&;’Tl.l T o T T G\ CanT ‘,_.:, Tedilaaaeron E“*,‘r"d"dm“
HER Y 1 4 I L T - . — . . T k Haa
: ] : i ; S ; ; : . H i AN
40 depv j 5 S S N : : a il L Y H'-.l--«.
30 depw i
: i
=0 dai_uv
10 dBpv
O dBpw
Start 150.0 kHZz

Stop 30.0 MH=z

Figure Al.2: Main Terminal Disturbance Voltage, Neutral to Ground;
Model: RAS-B10J2KVG-E / RAS-10J2AVG-E
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(=)

RBW (QPK) 9 kHz
Input 2 DC  Att 10 de

~mT 10 ms
Preamp COFF Step LIMN

PR =L 1

Scan O1Pk Max@2Pk Max

1 mMHz

L 10 MHz

80 dBv

FO dB

I’M:F.I‘I.‘I 4 HMN l’?l".l Im
| 60 de :

EMNSSO14 HM AV.:LIN

5 D\ﬂ eﬂ I

40 dB

P

A0 3 VR PP T AP NN WO 0L Fvd
4 Pty :-'\ - T gy

T

30 depw

20 dBp

10 dBgv

O dB s

Start 150.0 kHz

Stop 20.0 MHz

Figure Al.3: Main Terminal Disturbance Voltage, Line to Ground;

Model: RAS-B13J2KVG-E / RAS-13J2AVG-E

Receiver I

RBW (CISPR) 9 kHz
Input 2 DC Attt 10 dB

mMT 10 ms
Preamp OFF Step LIN

PMM-N3ph

Scan ©O1Pk Max@2Pk Max

80 dBll_JV

1 MHz

70 dBpv

ENSSO14 HN QP.LIN

60 dB v —

ENSS014 HN AV.LIN
P ot ' ;

"\ { ":.4
=1u] \s{h s

T N N P SOLPY O NP A
WA W ;

40 dBpV

30 dBpv

20 dB v

10 dBy

O dBp

Start 150.0 kHz

Stop 30.0 MHz

Figure Al.4: Main Terminal Disturbance Voltage, Neutral to Ground;
Model: RAS-B13J2KVG-E / RAS-13J2AVG-E
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Receiver I |:%-1|

RBW (QPK) 9 kHz ™MT 10 ms PrAM-L 1
Input 2 DC Attt 10 dB Preamp CQOFF Step LIMN
Scan 1Pk Ma=@2FPk MMax

1 mMHz H H H H H H L 10 MHz

80 dBv

FO dB
EMSSO14 HN QP LIN

60 dBun 0
EMSSOL14 HMN AW LIN

s0 dalu'i'&"ai

T,
e 3

X : Y
40 dB

‘ : : : L : : : : [ (R
aa dB'E'N ! ! ! ! . ! ! : : ! N '|“.'|.1-"E

20 dBp

10 dBgv

O dB s

Start 150.0 kHz Stop 20.0 MHz

Figure AL5: Main Terminal Disturbance Voltage, Line to Ground;
Model: RAS-B16J2KVG-E / RAS-16J2AVG-E

Receiver I |:%-1|

RBW (QPK)Y 9 kHz MT 10 ms PRM-MZ2ph
Input 2 DC Attt 10 dB Preamp CQOFF Step LIMN
Scan 1Pk Ma=@2FPk MMax

1 mMHz H H H H H H L 10 MHz

80 dBv

FO dB
EMSSO14 HN QP LIN

60 dBun 0
EMSSOL14 HMN AW LIN

S iy —

] ] e
N A : gt il e A
*q'k#f—ﬂ“—'-r*v‘w‘ﬁf‘m‘m — = C L L H

30 depy f 1 f f 1 '

40 dB

20 dBp

10 dBgv

O dB s

Start 150.0 kHz Stop 20.0 MHz

Figure Al.6: Main Terminal Disturbance Voltage, Neutral to Ground;
Model: RAS-B16J2KVG-E / RAS-16J2AVG-E
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Receiver I |:%-1|
RBW (QPK) 9 kHz ™MT 10 ms PrAM-L 1
Input 2 DC Attt 10 de Preamp COFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
' : : : 1 MHz [ 10 MHz
20 dBli_IV
70 dai_uv

I'I"JE-E-I_I.‘I 4 HMN l’?I"ll Im
| 60 de -

EMSSO14 HM AV.:LIN

s0 ampn oo bkl
20 dB v : : o
20 dB v

10 dBgv

o dBe |_|\l.-"

Start 150.0 kHz

Stop 20.0 MHz

Figure Al.7: Main Terminal Disturbance Voltage, Line to Ground
Model: RAS-18J2KVG-E / RAS-18J2AVG-E

Receiver I |:%-1|
RBW (QPK) 9 kHz  MT 10 ms PraM-Haph
Input 2 DC Attt 10 de Preamp COFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
1 : : : 1 rMHz T 10 MHz
20 dBw
FO dB
EMSSO14 HN QP LIN
| 60 dpun -
EMSS0 L4 HN & LIN
S 0E-de : : e : : : At—+ : :
w W, : T I : : HEL L : K :
/ : : i - ; i T M :
0 SN T L i e T
: i i WmuhMﬂhW‘\’WWw Pk i k'\ W
30 depw T T T T i i T ¥ =
20 dBin i i 5 =
10 dBpv
O dB s
Start 150.0 kH=z

Stop 20.0 MHz

Figure Al.8: Main Terminal Disturbance Voltage, Neutral to Ground;
Model: RAS-18J2KVG-E / RAS-18J2AVG-E
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Receiver I |:%-1|
RBW (CISPR) 9 kHz m™T 10 ms PrAM-L 1
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan O1Pk Max@2Pk Max
: : : : 1 MHz © 10 MHz
a0 dBl:_IV
70O da:_uv

rr'1==r|1 4 HMN QP I M
|E|D dBLs

EN55E|14 HM &, LIN

S0 d E |_I'\.-" + + + + T
H abld 4a A H H H H
oy PHA A AT 'f'. f i W ..u,u"'n" RSN T e ST l'-.. :
40 da'a-«',k-' Lk Y LA S A A SRR S
L I i : I wf)y w\ P AL
< |
30 dEu__N et
! K] Y
20 dB v
10 dBgv
O dBp \..-"

Start 150.0 kHz

Stop 20.0 MHz

Figure Al.9 Main Terminal Disturbance Voltage, Line to Ground
Model: RAS-24J2KVG-E / RAS-24J2AVG-E

Receiver I

(=)

RBW (CISPR) 9 kHz M™MT 10 ms PrRM-MZph
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
H H H H 1 mMHz L 10 MHz
20 dBl_IV
70O dauv
rr'1==r|1 4 HMN QP I M
|E|D B
EN55014 HIM 2s, LIN
(=1u} dBuV T 0 0
H 2
Api ! b .~F| N L Jie h
o . el -f*"-' ‘J“.’ 'f' Ly A 'l.'|,H"l'q"1,.f,.'f mlil\ T 1.," an » .“m{-,_,‘-‘ |
Pl o i
4D dB"' I“'JI H i = H H H H
H >

a0 dEu__N

20 dBp

10 dBgv

O dB s

Start 150.0 kHz

Stop 20.0 MHz

Figure Al.10: Main Terminal Disturbance Voltage, Neutral to Ground;
Model: RAS-24J2KVG-E / RAS-24J2AVG-E
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(=)

RBW (CISPR) 9 kHz M™MT 10 ms TK9420,. TDF
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan 1Pk Ma=@2FPk MMax

1 mMHz L 10 MHz

90 dBv

A : N M
EMSS014 LT QP.LIN ] E

e H
EMS5014 LT &0 LI

60 dB W
R :

b

: : ; ' Sy
T oy lhu'fll 1M lityf,_,l,lﬁ'lu.?d.'»-oui.l;l
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40 dBpw

30 dBp

20 dBpw

10 dBpss

Start 150.0 kHz

Stop 20.0 MHz

Figure Al.11: Load Terminal Disturbance Voltage, Terminal 1 to Ground;
Model: RAS-B10J2KVG-E / RAS-10J2AVG-E

Receiver I

(=)

RBW (CISPR) 9 kHz M™MT 10 ms TK9420,. TDF
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan 1Pk Ma=@2FPk MMax

1 mMHz L 10 MHz

90 dBv

o . . '
EMSS014 LT QP.LIN ] E

s H
EMS5014 LT &0 LI

60 dB W

My

40 dBpw

30 dBp

20 dBpw

10 dBpss

Start 150.0 kHz

Stop 20.0 MHz

Figure Al.12: Load Terminal Disturbance Voltage, Terminal 2 to Ground;
Model: RAS-B10J2KVG-E / RAS-10J2AVG-E
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Receiver I |:%-1|

RBW (CISPR) 9 kHz M™MT 10 ms TK9420,. TDF
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
H H H H 1 mMHz H H H H H H L 10 MHz
90 dB
.—ln. : N M
EN55C|14 LT QF'.LIN E
,—ln.
EMS5014 LT &0 LI
+i i

d
By ot o
= || ~|’If Y ,t'l'!n"
SO dBp :
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Figure Al.13: Load Terminal Disturbance Voltage, Terminal 3 to Ground;
Model: RAS-B10J2KVG-E / RAS-10J2AVG-E

Receiver I |:%-1|
RBW (CISPR) 9 kHz M™MT 10 ms TK9420,. TDF
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
' : : : 1 MHz : : : : : T 10 MHz
90 dBpw
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Y T PPV SNPTVRYEFTN WY NS SO S0 S e e
Ed?dﬁ"i’(,\/./u : }'“WWI{ “T A st s o g e ¥
| i a Pl -
40 dBv T T i i T HE —
30 dB v
20 dBpv
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Figure Al.14: Load Terminal Disturbance Voltage, Terminal 1 to Ground;
Model: RAS-B13J2KVG-E / RAS-13J2AVG-E
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Receiver I |:%-1|
RBW (CISPR) 9 kHz M™MT 10 ms TK9420,. TDF
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
1 : : : 1 rMHz ; ; : : T 1 10 MH=z
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Figure Al.15: Load Terminal Disturbance Voltage, Terminal 2 to Ground;
Model: RAS-B13J2KVG-E / RAS-13J2AVG-E

Receiver I |:%-1|

RBW (CISPR) 9 kHz MT 10 ms TKS420, TDF
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
; 1 1 1 1 M-z ] ; : : T 1 10 MH=z
90 dBpw
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Figure Al.16: Load Terminal Disturbance Voltage, Terminal 3 to Ground;
Model: RAS-B13J2KVG-E / RAS-13J2AVG-E
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Receiver I |:%-1|
RBW (QPK) 9 kHz ™MT 10 ms TK94z20,. TDF

Input 2 DC Attt 10 dB Preamp CQOFF Step LIMN

Scan 1Pk Ma=@2FPk MMax
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90 dBv
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Figure Al.17: Load Terminal Disturbance Voltage, Terminal 1 to Ground;
Model: RAS-B16J2KVG-E / RAS-16J2AVG-E

Receiver I |:%-1|
RBW (QPK) 9 kHz ™MT 10 ms TK94z20,. TDF

Input 2 DC Attt 10 dB Preamp CQOFF Step LIMN

Scan 1Pk Ma=@2FPk MMax

1 mMHz L 10 MHz

90 dBv

i . . '
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Figure Al.18: Load Terminal Disturbance Voltage, Terminal 2 to Ground;
Model: RAS-B16J2KVG-E / RAS-16J2AVG-E

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
Tel : +66 2 765 2888 Fax : +66 2 765 2889
www.intertek.com



mt@r tek Intertek Testing Services (Thailand) Ltd.

Total Quality. Assured.

Report No.  19033108BKK-001
Page 66 of 95 Issue Date 29 March 2019
Receiver I [@

RBW (CISPR) 9 kHz M™MT 10 ms TK9420,. TDF
Input 2 DC Attt 10 dB Preamp 2FF Step LIMN
Scan 1Pk Ma=@2FPk MMax

1 mMHz L 10 MHz

a0 da[_uv

EN55C|14 o TN E
|'l o || : :
oy

SEEEUV \"JIJMI I\ M”ll |'.i r-|l| H T | | H H H H N |
VR ML B 11477 IR EEriATwa
o smy————— -t TP
: : PoF W‘N Inwfﬂih_;ﬂlﬁg\i"’ullllf"'-!}‘ﬁ ﬂl’l-%"llmf%.ﬂlﬂ_l‘lulj|1|!h|f“|'|‘}|.-.ﬂ"-.\-.-*-?-l"‘ﬂ\‘:"hmn:

40 dEu__N

30 dBp

20 dBpw

10 dBpss

Start 150.0 kHz

Stop 20.0 MHz

Figure Al.19: Load Terminal Disturbance Voltage, Terminal 3 to Ground;
Model: RAS-B16J2KVG-E / RAS-16J2AVG-E

Receiver I |:%-1|

RBW (CISPR) 9 kHz M™MT 10 ms TK9420,. TDF
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
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Figure Al.20: Load Terminal Disturbance Voltage, Terminal 1 to Ground;
Model: RAS-18J2KVG-E / RAS-18J2AVG-E
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Receiver I |:%-1|
RBW (CISPR) 9 kHz m™T 10 ms TK9420, TDF
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan O1Pk Max@2Pk Max
H v H H .1 MHz
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Figure Al.21: Load Terminal Disturbance Voltage, Terminal 2 to Ground;
Model: RAS-18J2KVG-E / RAS-18J2AVG-E

Receiver I |:%-1|
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Input 2 DC Attt 10 de Preamp COFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
' : : : 1 MHz [ 10 MHz
90 dBpw
e : : :
EMSS01< LT QP .LIMN H E
|1"" H |"| ‘I | rl i
L WL | LTI
EN55014 LT £nd LIk
e 7 ) n/ ||l J‘
&0 dauv : H 1 b ; ; — ; -
H \ '1] h H H | H H H I
: f '|""|L 'm P b N o
S0 dB s "IV + - F/.\A‘M : : : W.-.w\\jl I‘W /
: HH ) : : ol b o L i
40 dB|:_|V T \”F |'-j1 W j W j M _.Ju"l" H H | H i H
; IR T TR ULy RNNL i S S S :
20 depv : 5 :
20 dBpv
10 dBpne
Start 150.0 kH=z

Stop 20.0 MHz

Figure Al.22: Load Terminal Disturbance Voltage, Terminal 3 to Ground;
Model: RAS-18J2KVG-E / RAS-18J2AVG-E
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Receiver I [@
RBW (QPK) 9 kHz ™MT 10 ms TE9420, TDF
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Figure Al.23: Load Terminal Disturbance Voltage, Terminal 1 to Ground;
Model: RAS-24J2KVG-E / RAS-24J2AVG-E

Receiver I |:%-1|
RBW (CISPR) 9 kHz M™MT 10 ms TK9420,. TDF
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
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Figure Al.24: Load Terminal Disturbance Voltage, Terminal 2 to Ground;
Model: RAS-24J2KVG-E / RAS-24J2AVG-E
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Receiver I |:%-1|
RBW (CISPR) 9 kHz MT 10 ms TKS420, TDF
Input 2 DC Attt 10 dB Preamp DFF Step LIMN
Scan 1Pk Ma=@2FPk MMax
i ; ; ; 1 MHz ; ; i i oo 10 MHz
90 dBpw
) : : :
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Figure Al.25: Load Terminal Disturbance Voltage, Terminal 3 to Ground;
Model: RAS-24J2KVG-E / RAS-24J2AVG-E

Receiver I |:%-1|
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Figure Al.26: Continuous Power Disturbance, Sensor to mains;
Model: RAS-B10J2KVG-E / RAS-10J2AVG-E
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Receiver I Iné-:ll
RBW (CISPR) 120 kHz ™MT 10 ms AMZ41L, TDF
Input 2 DC & Attt 10 dB Preamp CQOFF Step LIMN
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Figure Al.27: Continuous Power Disturbance, Sensor to Outdoor;
Model: RAS-B10J2KVG-E / RAS-10J2AVG-E

Receiver I I':%-:ll

RBW (CISPR) 120 kHz MT 10 ms AMMZ4l. TDF
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Figure Al.28: Continuous Power Disturbance, Sensor to Indoor;
Model: RAS-B10J2KVG-E / RAS-10J2AVG-E
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Receiver I I':%-:ll

RBW (CISPR) 120 kHz MT 10 ms AMMZ4l. TDF
Input 2 DC & Attt 10 dB Preamp CQOFF Step LIMN
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Figure Al.29: Continuous Power Disturbance, Sensor to mains;
Model: RAS-B13J2KVG-E / RAS-13J2AVG-E

Receiver I I':%-:ll
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Figure Al.30: Continuous Power Disturbance, Sensor to Qutdoor;
Model: RAS-B13J2KVG-E / RAS-13J2AVG-E
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Receiver I I':%-:ll

RBW (CISPR) 120 kHz MT 10 ms AMMZ4l. TDF
Input 2 DC & Attt 10 dB Preamp CQOFF Step LIMN
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Figure Al.31: Continuous Power Disturbance, Sensor to Indoor;
Model: RAS-B13J2KVG-E / RAS-13J2AVG-E

Receiver I I':%-:ll
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Figure Al.32: Continuous Power Disturbance, Sensor to mains;
Model: RAS-B16J2KVG-E / RAS-16J2AVG-E
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Receiver I I':%-:ll
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Figure Al.33: Continuous Power Disturbance, Sensor to Outdoor;
Model: RAS-B16J2KVG-E / RAS-16J2AVG-E
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Figure Al.34: Continuous Power Disturbance, Sensor to Indoor;
Model: RAS-B16J2KVG-E / RAS-16J2AVG-E
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Receiver I I':%-:ll
RBW (CISPR) 120 kHz MT 10 ms AMZ4L, TDF
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Figure Al.35: Continuous Power Disturbance, Sensor to mains;
Model: RAS-18J2KVG-E / RAS-18J2AVG-E

Receiver I I':%-:ll
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Figure Al.36: Continuous Power Disturbance, Sensor to Qutdoor;
Model: RAS-18J2KVG-E / RAS-18J2AVG-E
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Receiver I I':%-:ll
RBW (CISPR) 120 kHz MT 10 ms AMMZ4l. TDF
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Figure Al.37: Continuous Power Disturbance, Sensor to Indoor;
Model: RAS-18J2KVG-E / RAS-18J2AVG-E
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Figure Al.38: Continuous Power Disturbance, Sensor to mains;
Model: RAS-24J2KVG-E / RAS-24J2AVG-E
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Receiver I I':%-:ll
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Input 2 DC & Attt 10 dB Preamp CQOFF Step LIMN
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Figure Al.39: Continuous Power Disturbance, Sensor to Outdoor;
Model: RAS-24J2KVG-E / RAS-24J2AVG-E

Receiver I I':%-:ll
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Figure Al.40: Continuous Power Disturbance, Sensor to Indoor;
Model: RAS-24J2KVG-E / RAS-24J2AVG-E
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APPENDIX II: EUT PHOTOGRAPHS

Outdoor unit: RAS-10J2AVG-E

Outdoor unit: RAS-B10J2KVG-E

Figure All.1: EUT Photos model: RAS-B10J2KVG-E / RAS-10J2AVG-E
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Outdoor unit: RAS-B13J2KVG-E

Figure All.2: EUT Photos model: RAS-B13J2KVG-E / RAS-13J2AVG-E
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Outdoor unit: RAS-B16J2KVG-E

Figure All.3: EUT Photos model: RAS-B16J2KVG-E / RAS-16J2AVG-E
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Outdoor unit;: RAS-18J2AVG-E

Outdoor unit: RAS-18J2KVG-E

Figure All.4: EUT Photos model: RAS-18J2KVG-E / RAS-18J2AVG-E
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Outdoor unit: RAS-24J2KVG-E

Figure All.5: EUT Photos model: RAS-24J2KVG-E / RAS-24J2AVG-E
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APPENDIX lll: MODELS INFORMATION

Additional model cover by this report and comparison with base model testes in report
18122726BKK-001;

Additional model Base model
RAS-B10TKVG-E / RAS-10TAVG-E RAS-B10J2KVG-E / RAS-10J2AVG-E
RAS-B13TKVG-E / RAS-13TAVG-E RAS-B13J2KVG-E / RAS-13J2AVG-E
RAS-B16TKVG-E / RAS-16TAVG-E RAS-B16J2KVG-E / RAS-16J2AVG-E

RAS-18TKVG-E / RAS-18TAVG-E RAS-18J2KVG-E / RAS-18J2AVG-E
RAS-24TKVG-E /| RAS-24TAVG-E RAS-24J2KVG-E | RAS-24J2AVG-E
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Details of specification, Please see attached

||
TOSH I BA C € specification sheet or label of outdoor unit. | Mame of manufacturer

TOSHIBA CARRIER (THAILAND)CQ,LTD. | TOSHIBA CARRIER (THAILAND) CO.LTD
AIR CONDITIONER MADE IN THAILAND

Address, city, country
Tivanon Road, Tambol Bangkad,
RAS-B10J2KVG-E Amphur Muang, Pathumthani 12000, Thailand !
220-240 V~50Hz |
f E Name cf importer Distisator in £

—r
=
—

144/8 Moo 5, Bangkadi Industnal Park,
TOSHIBA CARRIER EUROPE SAS
9kg 40W Address, city, counrry
Route ce Trvl 01120 Mortue! FRANCE
SERIAL No. 92100001 1072053203

Figure Alll.1: Nameplate model: RAS-B10J2KVG-E

1=

TOSHIBA
AIR CONDITIONER
Model : RAS-10J2AVG-E
Serial No. 62300003
Net welght 23 kg
Power supply 220-240V~ 50Hz
Power Max. 1.250 kW
Current Max. 7.20 A
COP. Cool 3.25
Heat 3.72
Capacity Cool 2.50 kW
Heat 3.20 kw
Power Cool 0.77-0.77 kW
Heat 0.86-0.86 kW
Current Cool 3.90-3.55 A
Heat 4.30-395 A

Capacity and input were measured
under following conditions;
Indoor | Outdoor

ternp. temp.
D.B. [WB|DB.JW.B,
[_Cooling [27°c [19°c|35°c|24°c
[ Heating [20°c [157c]| 7°c| 6°¢
The WIRING DIAGRAM is located
on top of the electrical parts box.
R32 0.43 kg
MAXIMUM OPERATING PRESSURE
Hi 4.29 / Lo 2.26 MPa
Hi 42.9 / Lo 22.6 bar

PIPE LENGTH 2-15m
CHARGELESS PIPE LENGTH  15m
PIPE LENGTH -m

PIPING HEIGHT DIFFERENCE 12 m

REFRIGERANT

Contains fluorinated gases.

(L) [Cl4]
EZEp LN

TOSHIBA CARRIER (THAILAND)CO.LTD.
MADE IN THAILAND

IPX4 1072085017

ce £

Figure Alll.2: Nameplate model: RAS-10J2AVG-E
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TOSHlBA
AIR CONDITIONER
RAS-B13J2KVG-E

220-240 V~ 50Hz

9kg 45W
SERIAL No. 92100001

Details of specification, Please see attached

specification sheet or label of outdoor unit.

TOSHIBA CARRIER (THAILAND)CQ,LTD.
MADE IN THAILAND

CTi] [0
&)

Hame of manufacturer
TOSHIBA CARRIER (THAILAND) CO_LTD
Address, city, country

144/9 Moo 5, Bangkadi Industrial Park,
Tivanon Road, Tambol Bangkad,

Amphur huang, Pathumthani 12000, Thailand

Name cf importerDistizator in EU
TOSHIBA CARRIER EUROPE SAS
Address, city, courtry

Route ce Trvl 01120 Montuel FRANCE

1072053204

Figure Alll.3: Nameplate model: RAS-B13J2KVG-E

TOSHIBA

AIR CONDITIONER

Model : RAS-13J2AVG-E
Serial No. 62300003
Net welght 24 kg
Power supply 220-240V~ 50Hz
Power Max. 1.400 kW
Current Max. 7.40
COP. Cool 3.00
Heat 3.91
Capacity Cool 3.30 kW
Heat 3.60 kw
Power Cool 1.10-1.10 kW
Heat 0.92-0.92 kW
Current Cool 5.40-495 A
Heat 461-423 A

Capacity and input were measured
under following conditions;

Indoor | Outdoor
ternp. temp.
D.B. [W.B.|D.B. |W.B.
[ _Cooling [27°c [19°c|35°c|24 ¢
|_Heating [20°c |15°¢c]| 7°c] 6°¢c

The WIRING DIAGRAM is located
on top of the electrical parts box.

R32

Hi 4.29 / Lo 2.26 MPa
Hi 429 / Lo 22.6 bar

MAXIMUM OPERATING PRESSURE

0.46 kg

PIPE LENGTH

2-15m

CHARGELESS PIPE LENGTH 15m

PIPE LENGTH

-m

PIPING HEIGHT DIFFERENCE 12 m

REFRIGERANT

Contains fluorinated gases.

(L) [CI4]
v/

(THAIL

IPX4

MADE IN THAILAND
1072085018

cCe &

Figure Alll.4: Nameplate model: RAS-13J2AVG-E
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Details of specification, Please see attached
TosHIBA c € specification sheet or fabel of outdoor unit. | Mame of manufacturer

TOSHIBA CARRIER (THAILANDYCO,LTD, | TOSHIBA CARRIER (THAILAND) CO. LT
AIR CONDITIONER MADE INTHAILAND 14419 Moo 5, Bangkadi Industrial Park,

Address, city, country
Tivanon Road, Tambol Bangkad, /
RAS-B16J2KVG-E Amphur huang, Pathumthani 12000, Thailand \ﬁ
220-240 V~ 50Hz i
== Name cf importerDistizator in EU }'
< TOSHIBA GARRIER EUROPE SAS

A 10kg 50W sy —
Route ce Trvl 01120 Mot ue! FRANCE
SERIALNO. 92100006 1072053205

Figure Alll.5: Nameplate model: RAS-B16J2KVG-E

TOSHIBA
AIR CONDITIONER
Model : RAS-16J2AVG-E
Serial No. 62300003
Net welght 30 kg
Power supply 220-240V~ 50Hz
Power Max. 2.000 kW
Current Max. 9.00
COP. Cool 3.00
Heat 3.57
Capacity Cool 420 kW
Heat 5.00 kw
Power Cool 1.40-1.40 kW
Heat 1.40-1.40 kW
Current Cool 6.65-6.10 A
Heat 6.70-6.15 A

Capacity and input were measured
under following conditions;

Indoor | Outdoor
ternp. temp.
D.B. [W.B.|D.B. |W.B.
[ _Cooling [27°c [19°c|35°c|24 ¢
|_Heating [20°c |15°¢c]| 7°c] 6°¢c

The WIRING DIAGRAM is located
on top of the electrical parts box.
R32 0.62 kg
MAXIMUM OPERATING PRESSURE
Hi 4.29 / Lo 2.26 MPa

Hi 429 / Lo 22.6 bar

PIPE LENGTH 2-20m
CHARGELESS PIPE LENGTH 15m
PIPE LENGTI

20g'm (ADDITIONAL REFRIGERANT)
PIPING HEIGHT DIFFERENCE 12 m

REFRIGERANT

Contains fluorinated gases.

(L [CI4]
v

(THAIL
MADE IN THAILAND

IPX4 1072085019

cCe &

Figure Alll.6: Nameplate model: RAS-16J2AVG-E
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Details of specification, Please see attached

||
TOSHIBAC € specification sheet or label of outdoor unit. | Mame of manufacturer

TOSHIBA CARRIER (THAILAND)CO,LTD, | TOSHBA CARRIER (THAILAND) CO LTD
AIR CONDITIONER 144/9 Moo 5, Bangkadi Industrial Park,

MADE IN THAILAND Address, city, country
Tivanon Road, Tambol Bangkads,
RAS-18J2K¥2C(§’-§4OV - Dﬂ [ ] Amphr Muang, Pathumihani 12000, Thaiand
240 V~ 50Hz

L d Name cf importerDistazor in EU
L TOSHIBA CARRIER EUROPE SAS

9kg 55W Ko b
;;:m e T Y20 e FRANCE -
SERIAL NO. 92100001

1072053206

Figure Alll.7: Nameplate model: RAS-18J2KVG-E

TOSHIBA

AIR CONDITIONER

Model : RAS-18J2KVG-E
Serlal No. 62300001
Net weight 34kg

Power supply 220-240V~ 50Hz

Power Max. 2.055 kW
Current Max. 9.25 A
COP. Cool 3.23
Heat 3.38
Capacity Cool 5.00 kW
Heat 540 kw
Power Cool 1.55-1.65 kW
Heat 1.60-1.60 kW
Current Cool 7.25-665 A
Heat 7.50-6.90 A

Capacity and input were measured
under following conditions;

indoor [ Outdoor

ternp. temp.
D.B. [W.B.|D.B. |W.B
[ Cooling [27°c |19°c|35°c|24°c
| Hesating [20°c [15°c]| 7°c| 6°c
The WIRING DIAGRAM is located
on top of the electrical parts box.
R32 0.88 kg
MAXIMUM OPERATING PRESSURE
Hi 4.29 / Lo 2.26 MPa
Hi 429 / Lo 22.6 bar

PIPE LENGTH 2-20 m
CHARGELESS PIPE LENGTH __ 15m
PIPE LENGTH 16-20 m

20g'm (ADDITIONAL REFRIGERANT)
PIPING HEIGHT DIFFERENCE 12m

REFRIGERANT

Contains fluorinated gases.

L 4]
EZE [N\

(THAIL LTD.
MADE IN THAILAND

IPX4 1072087601

ce &

Figure Alll.8: Nameplate model: RAS-18J2AVG-E
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. Details of specification, Please see attached
TOSH I BA c € specification sheet or label of outdoor unt. N ame of manufacturer

TOSHIBA CARRIER (THAILAND)COLLTD, | TOSHIBA CARRIER (THAILAND) SO LTD.
AIR CONDITIONER o
MADE IN THAILAND

Address, city, country
¥ i Tivanon Road, Tambol Bangkadi,
RAS-24J2KVG-E Amphur Muang, Pathumthani 12000, Thailand \
220-240 V~ 50Hz

144/9 Mog 5, Bangkadi Industnal Park, |
| Name of imponerDistiautor in EU

g s L
SERIAL NO. 83200001 Route ce Tnl 01120 Montiuel FRANCE

1072050880

Figure Alll.9: Nameplate model: RAS-24J2KVG-E

TOSHIBA

AIR CONDITIONER

Model : RAS-24J2AVG-E
Serlal No. T62300001
Net weight 38kg

Power supply 220-240V~ 50Hz

Power Max. 2.80 kW
Current Max. 12.00 A
COP. Cool 2.89
Heat 3.33
Capacity Cool 6.50 kW
Heat 7.00 kw
Power Cool 2.25-2.25 kW
Heat 2.10-2.10 kW
Current Cool 10.65-9.70 A
Heat 9.80-9.00 A

Capacity and input were measured
under following conditions;

indoor [ Outdoor

ternp. temp.
D.B. [W.B.|D.B. |W.B
[ Cooling [27°c |19°c|35°c|24°c
| Hesating [20°c [15°c]| 7°c| 6°c
The WIRING DIAGRAM is located
on top of the electrical parts box.
R32 1.08 kg
MAXIMUM OPERATING PRESSURE
Hi 4.29 / Lo 2.26 MPa
Hi 429 / Lo 22.6 bar

PIPE LENGTH 2-20 m
CHARGELESS PIPE LENGTH __ 15m
PIPE LENGTH 16-20 m

0
20g'm (ADDITIONAL REFRIGERANT)
PIPING HEIGHT DIFFERENCE 12m

REFRIGERANT

Contains fluorinated gases.

L 4]
EZE [N\

(THAIL LTD.
MADE IN THAILAND

IPX4 1072087602

CEX

Figure Alll.10: Nameplate model: RAS-24J2AVG-E
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WIRING DIAGRAM
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Figure Alll.12: Wiring Diagram model: RAS-10J2AVG-E
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WIRING DIAGRAM

T34 Mrrded  ————7——= s . =
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Figure Alll.14: Wiring Diagram model: RAS-13J2AVG-E

1285/5 Prachachuen Rd., Wongsawang, Bangsue, Bangkok 10800 THAILAND
Tel : +66 2 765 2888 Fax : +66 2 765 2889
www.intertek.com



U‘ter tek Intertek Testing Services (Thailand) Ltd.

Total Quality. Assured.

Report No. 19033108BKK-001
Page 90 of 95 Issue Date 29 March 2019

WIRING DIAGRAM

T34 Mrrded  ————7——= s . =
1:1 Model Outda Inverter Multi Ok
123 @G HSyslem V23 @orer !
Pawer Supply ==sfefms feemmmremeaeme || (IMS) s e
| (From Main'Line) | | ! Il [
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Figure Alll.16: Wiring Diagram model: RAS-16J2AVG-E
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WIRING DIAGRAM
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Figure Alll.18: Wiring Diagram model: RAS-18J2AVG-E
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WIRING DIAGRAM
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Figure Alll.20: Wiring Diagram model: RAS-24J2AVG-E
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APPENDIX IV: PHOTO OF TEST SET UP

Figure AlV.2: Continuous Disturbance Power test set-up
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Figure AIV.3: Harmonic Current Emission, Voltage Fluctuation and Flicker test set-up

-

-

i

s

l
i i

Figure AlV.4: Electrostatic Discharge, Injection Current test set-up
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Figure AIV.5: Fast Transients, Surges, Voltage dips test set-up
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