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Calibration Certificate

Certificate Number 2022002973

Customer:

United Analyst and Engincering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number ~ LxT2 Procedure Number ~ D0001.8378

Serial Number ~ 0006693 Technician Jacob Cannon

Test Results Pass Calibration Date 9 Mar 2022

Calibration Due
itic itic As Manufactured

Initial Condition Temperature 2373 °C +0.25°C

Description SoundTrack LxT Class 2 Humidity 495 %RH +2.0%RH
Class 2 Sound Level Meter Static Pressure 85.37 kPa  +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested electrically using Larson Davis PRMLxT2C S/N 071562 and a 12.0 pF capacitor to simulate

microphone capacitance. Data reported in dB re 20 pPa assuming a
mV/Pa.

Compliance Standards
Calibration Certificate from procedure D0001.8384:

IEC 60651:2001 Type 2
IEC 60804:2000 Type 2
IEC 61252:2002

IEC 61672:2013 Class 2
IEC 61260:2001 Class 2

ANSI §1.4-2014 Class 2
ANSI S1.4 (R2006) Type 2
ANSI §1.25 (R2007)

ANSI $1.43 (R2007) Type 2

microphone sensitivity of 50.0

Compliant to Manufacturer Specifications and the following standards when combined with

ANSI 81.11 (R2009) Class 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure

(unless otherwise noted). It has been calibrated using measurement standards traceable to the International

System of Units (SI)

through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a 1 in the uncertainties column do not fall within this laboratory's

scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration s a direct comparison of the unit under test to the listed reference standards and did not invalve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The inties were computed in with the ISO Guide to the of Uncertainty in (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at

Description
Hart Scientific 2626-H Temperature Probe
SRS DS360 Ultra Low Distortion Generator

Certificate Number 2022002973

Standards Used
Cal Date Cal Due
2021-02-04  2022-08-04
2022-01-03

2023-01-03

tenanslaemun

Cal Standard
006767
007118

approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing

from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Suppor
4.0.5,2019-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

riing Firmware Version
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1681 West 820 North
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Certificate Number 2022002973

Z-weight Filter Response

®LARSON DAVIS
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==Nominal i Deviation w Lower Limit = Upper Limit

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to

IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI $1.4:1983 (R2006) 5.1 and 8.2.1;

ANSI $1.4-2014 Part 1: 5.5

Frequency [Hz] Test Result [dB]  Deviation [dB]  Lower limit [dB]  Upper limit [dB] Umﬂi;‘::'::; Result
6.31 -0.35 -0.35 -1.11 0.33 0.15 Pass
63.10 -0.06 -0.06 -0.30 0.30 0.15 Pass
125.89 -0.05 -0.05 -0.30 0.30 0.15 Pass
251.19 -0.05 -0.05 -0.30 0.30 0.15 Pass
501.19 -0.03 -0.03 -0.30 0.30 0.15 Pass
1,000.00 0.00 0.00 -0.30 0.30 0.15 Pass
1,995.26 -0.02 -0.02 -0.30 0.30 0.15 Pass
3,981.07 -0.01 -0.01 -0.30 0.30 0.15 Pass
7,943.28 0.04 0.04 -0.30 0.30 0.15 Pass
15,848.93 -0.07 -0.07 -0.42 0.32 0.15 Pass
19,952.62 -0.35 -0.35 -0.91 0.41 0.15 Pass

= End of measurement results—

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States

716-684-0001

2022-3-9T18:28:48

=

Page2of 8

LARSON DAVIS
wenenslamuey

LARSON DAVTS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States e e B
716-684-0001 =

2022-3-9T18:28:48 Page 3 of 8

®LARSON DAVIS
wenenslaaauey



Certificate Number 2022002973

A-weighted Broadband Log Linearity: 8,000.00 Hz

g 02
5 °° LN BE Ban B B B e
IE 0.2
04
08
08
0
100 200 500 700 %0 100 1300 1500

Level Injected [dB]

B Eror  —— Lowor Limit —— Uppor Lirit

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI $1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI S1.4 (R2006) 6.9, ANSI S$1.4-2014 Part 1: 5.6, ANSI §1.43 (R2007) 6.2

Level [dB] Error [dB] Lower limit [dB]  Upper limit [dB]
36.00 0.60 -0.70 0.70
37.00 0.44 -0.70 0.70
38.00 0.37 -0.70 0.70
39.00 0.26 -0.70 0.70
40.00 0.28 -0.70 0.70
41.00 0.19 -0.70 0.70
42.00 0.1 -0.70 0.70
43.00 0.08 -0.70 0.70
44.00 0.10 -0.70 0.70
45.00 0.05 -0.70 0.70
46.00 0.02 -0.70 0.70
47.00 -0.01 -0.70 0.70
48.00 0.00 -0.70 0.70
49.00 -0.03 -0.70 0.70
54.00 -0.04 -0.70 0.70
59.00 -0.04 -0.70 0.70
64.00 -0.04 -0.70 0.70
69.00 -0.04 -0.70 0.70
74.00 -0.05 -0.70 0.70
79.00 -0.05 -0.70 0.70
84.00 -0.04 -0.70 0.70
89.00 -0.04 -0.70 0.70
94.00 -0.04 -0.70 0.70
99.00 0.01 -0.70 0.70

104.00 0.01 -0.70 0.70
109.00 0.01 -0.70 0.70
114.00 0.00 -0.70 0.70
119.00 0.00 -0.70 0.70
124.00 0.01 -0.70 0.70
129.00 0.01 -0.70 0.70
134.00 0.01 -0.70 0.70
136.00 0.01 -0.70 0.70
137.00 0.00 -0.70 0.70
138.00 0.00 -0.70 0.70

- End of measurement results—

Expanded
Uncertainty [aB] "¢
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.17 Pass
0.17 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass

Certificate Number 2022002973

Peak Rise Time

Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI S1.4:1983 (R2006) 8.4.4

9 i Expanded
Amplitude [dB] Duration - -
plitude [dB] [ns] Test Result [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [dB] Result
136.95 40  Negative Pulse 135.01 133.52 135.52 0.15 Pass
Positive Pulse 134.99 133.51 135.51 0.15 Pass
30  Negative Pulse 134.07 133.52 135.52 0.15 Pass
Positive Pulse 134.07 133.51 13551 0.15 Pass
— End of measurement results—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI $1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
135.95 3 OVLD £1.00 0151 Pass
5 OvLD +1.00 0.15% Pass
125.95 3 -0.13 +1.00 0.15¢ Pass
5 -0.15 +1.00 0.16 £ Pass
115.95 3 -0.14 £1.00 0151 Pass
5 014 +1.00 0.15% Pass
105.95 3 -0.15 +1.00 0.15¢ Pass
5 -0.14 +1.00 0.15% Pass
- End of measurement results—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Grest Factor measured according to IEC 60651:2001 9.4.2 and ANSI $1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
135.95 3 ovLD +1.00 0.15% Pass
5 OVLD +1.00 0151 Pass
125.95 3 -0.13 +1.00 0151 Pass
5 -0.11 +1.00 0.15% Pass
115.95 3 -0.13 +1.00 0151 Pass
5 -0.13 +1.00 0.15% Pass
105.95 3 -0.14 +1.00 0151 Pass
5 -0.13 +1.00 0.151% Pass
~ End of measurement results—
Gain
Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI §1.4-2014 Part 3: 17.3 and 17.4
Expanded
imit imi Result
Measurement TestResult [B]  Lower limit [aB]  Upper limit [dB] . h o) es
0 dB Gain 93.96 93.92 94.12 0.15 Pass
0 dB Gain, Linearity 40.29 39.42 40.82 0.16 Pass
OBA Low Range 94.02 93.92 94.12 0.15 Pass
OBA Normal Range 94.02 93.20 94.80 0.15 Pass

- End of measurement results—

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States e e B
716-684-0001 -
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Certificate Number 2022002973

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3: 11.2

Measurement Test Result [dB] Upper limit [dB]
A-weight Noise Floor 27.08 36.00
C-weight Noise Floor 26.90 35.00
Z-weight Noise Floor 32.76 39.00

- End of measurement results—

Total Harmonic Distortion

Measured using 1/3-Octave filters

Measurement Test Result [dB]  Lower Limit [dB]  Upper Limit [dB]
10 Hz Signal 13553 134.15 135.75
THD 67.24 -58.00
THD+N -63.03 -58.00

- End of measurement results—

S LARSON DAVIS
wnenslueauny

Result
Pass
Pass
Pass
Expanded
Uncertainty [dB] Result
Pass
001t Pass
0.01% Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States

716-684-0001

2022-3-9T18:28:48

Measured Level [dB]

The SLM is set to low range.

Page 5 of 8

Certificate Number 2022002973

1/3-Octave Self-Generated Noise

100.0 1000.0
Frequency [Hz]

Frequency [Hz] Test Result [dB] Upper limit [dB]
6.30 19.82 24.60

8.00 19.80 24.00
10.00 17.93 23.50
12.50 16.57 23.00
16.00 16.43 22.90
20.00 14.79 22.40
25.00 14.06 22.30
31.50 13.20 21.50
40.00 12.12 20.20
50.00 11.65 18.80
63.00 10.68 17.60
80.00 10.37 16.60
100.00 9.56 15.90
125.00 9.15 15.70
160.00 8.94 15.50
200.00 8.64 15.20
250.00 8.63 15.20
315.00 8.57 15.20
400.00 8.85 15.70
500.00 9.05 16.00
630.00 9.46 16.60
800.00 10.00 17.30
1,000.00 10.69 18.10
1,250.00 11.33 18.90
1,600.00 12.15 19.80
2,000.00 12.96 20.80
2,500.00 13.82 21.70
3,150.00 14.67 22.60
4,000.00 15.61 23.50
5,000.00 16.52 24.50
6,300.00 17.49 25.50
8,000.00 18.47 26.50
10,000.00 19.40 27.40
12,500.00 20.42 28.50
16,000.00 21.33 29.50
20,000.00 22.34 30.40

-- End of measurement results—

S LARSON DAVIS
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Certificate Number 2022002973

—End of Report--

Signatory:

LARSON DAVIS - A PCB PIEZOTRONICS DIV. —
1681 West 820 North

Provo, UT 84601, United States

716-684-0001 a
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PinAAcle 900F Preventive Maintenance (PM)

| Bg

Company Name: UNITED ANALYST AND ENGINEERING
Porkin- PEEITEES BANGCHAK, PRAKHANONG, BANGKOK, 10260
P i Instrument Location):
Serial Number: PFBS20031902 PM Number: 2/2
Gt D K. SATIDA etephons 095-558-0049
(if applicable): Number:
Customer Support K. DUANG Service Order WO0-02273773
Engineer Name: Number:
Next PM D
= Date PM Performed: Jun 26, 2023 © Date: ue Dec 30, 2023
ln C e (DD-MIMM-YYYY) ate:
(DD-MMM-YYYY)
P t . M . t R t Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date }
09370145 Rev.9 A January 2018 Perkint a0

Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer ional data to recent i performance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an i i and customer ive and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be in any form or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Company Name: UNITED ANALYST AND ENGINEERING

Instrument Location: BANGCHAK, PRAKHANONG

Trademarks
i names, etc. used in this , even when not specifically marked as such, are protected
by law. i is a registered of i -, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

BANGKOK, 10260
Instrument Serial No.: PFBS20031902

Date: 26-Jun-2023
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Component List

Component / Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number (if T p
applicable) Description Quantity
B0501696 Fan Filters N/A
N3160156 0-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number ey Expi
Description Batch/Lot # xpired Date
(if applicable) P CUEL /! (MM/YY)
N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
dditional and ql for PM (Customer Support Solution)
Part Number (if . q Expiration
- Description uantit Batch/Lot #
applicable) P! @ v / Date (vm/vy)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml. AR AR
[PinAAcie 900F Preventive Maintenance Report (PM) Page20f7 |
1 L]
Procedure Checklist
Use (v ) to check off th ps in th ist that have been
1. General:

¥ Review the instrument performance with the customer and document any recent
problems.

v Inspect the customer log book and make any appropriate PM entries.

ﬂ Perform general inspection of system for cleanliness.

2. PClnstrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

4] Inspect and clean all fans and filters. Replace filters if necessary

4] Inspect all gas lines for leaks and/or wear. Replace if needed.

¥ Clean exterior of the instrument.

4] Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

| Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

ﬁ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4. Electrical:

Y Inspect PC boards. Clean if necessary.

] Carefully check all internal and external cable connections.

ﬂ Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
4] Inspect and clean the sample compartment windows, if needed.
4] Inspect optics. Clean or replace if necessary,

6. Gasses:

4] Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4] Verify that the acetylene filter and air filter element is dry. Replace if necessary.

| PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7 |
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Additional Tools Required for PM
(‘i’fa :p:l?c’::l:) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MGO0-252
N1013002 1.0A Neutral density filter 1 MGO0-358
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
[PinaAcie 900F Preventive Maintenance Report (PM) Page30f7 |
1
nanslumungy

7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C,H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed
C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/CH, Flame correctly shuts down Active Passed
R Chooslr\g. Nltrous.Oxlde as the oxidant Active Passed
should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

o 8 Certificate Value
Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail

1.0 AND Filter +5% from Cert. 0.9798 0.9890 Passed

0.2 AND Filter +5% from Cert. 0.2042 0.1975 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation SOOI 0.0009 Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

Parameter Specification Results Pass/Fail
Standard Deviation sl 0.0002 Passed
| PinAAcle 900F Preventive Maintenance Report (PM) Page s of 7 |
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8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Results Pass/Fail

Standard Deviation <0010 -0.0062 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

ificati Results Pass/Fail

Standard Deviation SO 0.0002 Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low
wavelength.

Results Pass/Fail

Standard Deviation SOETE 0.0014 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Copper ificati Results (Abs.) Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. NA Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3467 Passed

10. Review:
# Review with the customer PM work performed.
ﬂ Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
W Attach PM sticker.

| PinAAclc 900F Preventive Maintenance Report (PM) Page 6 of 7 |
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Additional Comments

Additional Comments Regarding the PM

Review

been completed.

This PinAAcle 900F Passes B Fails O the preventive maintenance.

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have

Review of Preventive Maintenance:

Authorized PerkinElmer Representative:

Loy

Date:
26-Jun-2023

DD-MMM-YYYY)
Authorized Customer Representative: Date:
= alidid 26-Jun-2023
(DD-MMM-YYYY)
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