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HORIBA

HORIBA (THAILAND) LIMITED
S P e, M g Ay . Husai W, Margieok 10010 THALAND
Todaphona' +60 (1) 2061 S06S5. +66 (1) TTI4-4434 Focsmie: +65 (0] 2851 5200

MULTI-POINT GAS TEST REPORT OF NITRIC OXIDE

Equipment Information

Manufacturer Horiba Calibration Date 4-Dec-23

Model HORIBA PG-350 Background 0

Serial Number 8SPNRVX4 Coefficient 1.1141
Room Temperature 26.3 °C

Standard Gas Information

Zero Gas Span Gas

Cylinder Number MLC89198 Cylinder Number ND27163

Component N2 Component NO

Concentration 99.999 % Concentration 91.06 ppm

Expiration Date - Expiration Date 25-Jan-30
Measurement Range 100
% Measurement Range 91.06

Multi-Point Gas Test Data

HORIBA

HORIBA (THAILAND) LIMITED

8 gt B, 19, 250 P Miichadamsst Al Hue Himeng, Huas Kiang, fenghkes: 10310 THARANG
Totephona +66 (0) 2061 5905, +66 (1) FTI4-4434 Focsemde: +65 (0] 2881 5200
Wabuwte ; hlg P Ponba Gom

MULTI-POINT GAS TEST REPORT OF SULFUR DIOXIDE

Equipment Information

Manufacturer Horiba Calibration Date 4-Dec-23

Model HORIBA PG-350 Background 1

Serial Number 8SPNRVX4 Coefficient 1.1205
Room Temperature 26.3 °C

Standard Gas Information

Zero Gas Span Gas

Cylinder Number MLC89198 Cylinder Number ND27163

Component N2 Component S02

Concentration 99.999 % Concentration 90.82 ppm

Expiration Date - Expiration Date 25-Jan-30
Measurement Range 200
% Measurement Range _ 4541

Multi-Point Gas Test Data

Level Actual Reading Value (ppm) Difference
Value 1 2 3 Average ppm %
0% 0.0 0.1 0.1 0.3 0.17 0.17
20% 18.21 18.10 18.00 18.10 18.07 -0.15 0.80
40% 36.42 36.40 36.30 36.30 36.33 -0.09 0.25
60% 54.64 54.40 54.20 54.20 54.27 -0.37 0.68
80% 72.85 72.80 72.40 72.40 72.53 -0.31 0.43
100% 91.06 91.20 91.10 90.90 91.07 0.01 0.01
Average 0.43
Result PASS
Slope 0.9975 Interception -0.0111 Correlation Coefficient 1.0000
%Slope | -0.2489% % Interception -0.0111% % Correlation Coefficient -0.0014%
Result PASS Result PASS Result PASS

Multi-Point Gas Test Chart

Multi-Point Calibration of Nitric Oxide
100.00
80.00 -
T /
& 60.00
S /
S 40.00
§ 20.00
® y =0.9975x - 0.0111
0.00 R*="1
0/0 20.0 40.0 60.0 80.0 100.0
-20.00 Actual Value (ppm)
Test By Approve By

Date 6-Dec-23 Date 6-Dec-23

Level Actual Reading Value (ppm) Difference
Value 1 2 3 Average ppm %
0% 0.0 0.5 0.6 0.6 0.57 0.57
20% 18.16 18.10 18.10 18.00 18.07 -0.10 0.54
40% 36.33 35.50 36.60 36.30 36.13 -0.19 0.54
60% 54.49 54.80 54.90 54.50 54.73 0.24 0.44
80% 72.66 72.60 72.50 72.40 72.50 -0.16 0.21
100% 90.82 90.80 90.70 90.70 90.73 -0.09 0.10
Average 0.36
Result PASS
Slope 0.9953 Interception 0.2603 Correlation Coefficient 1.0000
%Slope | -0.4729% % Interception 0.1302% % Correlation Coefficient -0.0028%
Result PASS Result PASS Result PASS

Multi-Point Gas Test Chart

Multi-Point Calibration of Oxide of Sulfur Dioxide
100.00
90.00 .
- 80.00
£ 70.00 e
2 60.00
3 50.00 ~
2 40.00
§ 30.00 e
% 20.00 y =0.9953x + 0.2603
10.00 el R? = 0.9999
0.00
0.0 20.0 40.0 60.0 80.0 100.0
Actual Value (ppm)
Test By Approve By

Date 6-Dec-23 Date 6-Dec-23
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HORIBA

HORIBA (THAILAND) LIMITED

8 P o, 1M e

Ay

Todaphona +66 (1) 2061 5965, +66 (1) 77344434 Focwrmde: +85 () D881 5200

Wiabaitn | WD Proribia Gom

Equipment Information

. sl WP, Ihaenghics 10310 THARLANG

MULTI-POINT GAS TEST REPORT OF CARBON MONOXIDE

HORIBA

HORIBA (THAILAND) LIMITED
488 Flungrothanahd B 1%, 250 P Miichadapmeh M . Hus Kimng, bl Khang, fergheok 10010 THALANG
Totephona +66 (0) 2061 5905, +66 (1) FTI4-4434 Focsemde: +65 (0] 2881 5200

Wbt ; hilg e Porba Gom

Equipment Information

MULTI-POINT GAS TEST REPORT OF CARBON DIOXIDE

Manufacturer Horiba Calibration Date 4-Dec-23
Model HORIBA PG-350 Background 0
Serial Number 8SPNRVX4 Coefficient 1.2638
Room Temperature 26.3 °C
Standard Gas Information
Zero Gas Span Gas
Cylinder Number MLC89198 Cylinder Number ND27163
Component N2 Component CcO
Concentration 99.999 % Concentration 89.58 m
Expiration Date - Expiration Date 25-Jan-30
Measurement Range 200
% Measurement Range 44.79
Multi-Point Gas Test Data
Level Actual Reading Value (ppm) Difference
Value 1 2 3 Average ppm %
0% 0.0 0.0 0.0 0.0 0.00 0.00
20% 17.92 17.90 17.80 17.70 17.80 -0.12 0.65
40% 35.83 35.80 35.60 35.60 35.67 -0.17 0.46
60% 53.75 53.40 53.20 53.20 53.27 -0.48 0.90
80% 71.66 71.60 71.40 71.50 71.50 -0.16 0.23
100% 89.58 88.90 88.70 88.50 88.70 -0.88 0.98
Average 0.64
Result PASS
Slope 0.9922 Interception 0.0460 Correlation Coefficient 1.0000
%Slope | -0.7750% % Interception 0.0230% % Correlation Coefficient -0.0017%
Result PASS Result PASS Result PASS

Multi-Point Gas Test Chart

Manufacturer Horiba Calibration Date 4-Dec-23
Model HORIBA PG-350 Background 11
Serial Number 8SPNRVX4 Coefficient 0.9604
Room Temperature 26.3 °C
Standard Gas Information
Zero Gas Span Gas
Cylinder Number MLC89198 Cylinder Number ND11246
Component N2 Component C0o2
Concentration 99.999 % Concentration 21.02 %
Expiration Date - Expiration Date 8-Aug-30
Measurement Range 30
% Measurement Range _ 7007
Multi-Point Gas Test Data
Level Actual Reading Value (%) Difference
Value 1 2 3 Average % %
0% 0.00 0.10 0.10 0.20 0.13 0.13
20% 4.20 4.20 4.22 4.24 4.22 0.02 0.38
40% 8.41 8.38 8.42 8.40 8.40 -0.01 0.10
60% 12.61 12.64 12.67 12.64 12.65 0.04 0.30
80% 16.82 16.80 16.83 16.81 16.81 0.00 0.02
100% 21.02 21.00 20.98 21.04 21.01 -0.01 0.06
Average 0.17
Result PASS
Slope 0.9949 Interception 0.0803 Correlation Coefficient 1.0000
%Slope | -0.5052% % Interception 0.2677% % Correlation Coefficient -0.0012%
Result PASS Result PASS Result PASS

Multi-Point Calibration of Oxide of Carbon Monoxide
100.00
90.00
£ 80.00 //
2 70.00
g 60.00
§ 50.00 e
2 40.00
3 30.00 /'/
€ 20.00
10.00 / y=0.9922x + 0.046
0.00 =1
0.0 20.0 40.0 60.0 80.0 100.0
Actual Value (ppm)
Test By Approve By
Date _ 6Dec23 Date _ 6Dec23

Multi-Point Gas Test Chart

25.00

Multi-Point Calibration of Carbon Dioxide

o

20.00

P

/./

Reading Value (%)
N N
o o
=3 o
S s]

/

5.00 y'=10.9949x + 0.0803
RZ=1
0.00
0.00 5.00 10.00 15.00 20.00 25.00
Actual Value (%)
Test By Approve By
Date 6-Dec-23 Date 6-Dec-23
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HORIBA

HORIBA (THAILAND) LIMITED
S P e, M g Ay . Husai W, Margieok 10010 THALAND
Todaphona: +06 () 2061 5965, +66 (1) ITH4434 Facsmbe: +65 (1) 2081 5200

MULTI-POINT GAS TEST REPORT OF OXYGEN

Equipment Information

HORIBA

HORIBA (THAILAND) LIMITED

A0 Pungroganekul Bid . 19, 773 1L, Rulchadagh R, Hosi Kiwmng, Hus Kiwang, Banghiok 10310 THAILAMD
Totephons =88 () 281 5085, +44 () ITI44434 Facalmile: +54 () 2081 6300
Winbsitn | W e hor com

LOWER DETECTABLE LIMIT TESTING REPORT

Equipment Information

Manufacturer Horiba Calibration Date 4-Dec-23
Model HORIBA PG-350 Background 4
Serial Number 8SPNRVX4 Coefficient 1.131
Room Temperature 26.3 °C
Standard Gas Information
Zero Gas Span Gas
Cylinder Number MLC89198 Cylinder Number GN0018534
Component N2 Component 02
Concentration 99.999 % Concentration 20.9 %
Expiration Date - Expiration Date 14-Feb-27
Measurement Range 25
% Measurement Range 83.6
Multi-Point Gas Test Data
Level Actual Reading Value (%) Difference
Value 1 2 3 Average % %
0% 0.00 0.00 0.00 0.00 0.00 0.00
20% 4.18 4.18 4.17 4.17 4.17 -0.01 0.16
40% 8.36 8.36 8.35 8.33 8.35 -0.01 0.16
60% 12.54 12.41 12.46 12.49 12.45 -0.09 0.69
80% 16.72 16.70 16.74 16.76 16.73 0.01 0.08
100% 20.90 20.90 21.00 21.00 20.97 0.07 0.32
Average 0.28
Result PASS
Slope 1.0022 Interception -0.0273 Correlation Coefficient 1.0000
%Slope 0.2187% % Interception -0.1092% % Correlation Coefficient -0.0018%
Result PASS Result PASS Result PASS
Multi-Point Gas Test Chart
Multi-Point Calibration of Oxygen
25.00
__20.00 //‘
3 15.00
s
>
g /
£ 10.00 y=1.0022x=0.0273
g / Rz=1
5.00
0.00
0.00 5.00 10.00 15.00 20.00 25.00
Actual Value (%)
Test By Approve By
Date 6-Dec-23 Date 6-Dec-23

Manufacturer Horiba Calibration Date 4-Dec-23
Model HORIBA PG-350 Room Temperature 26.3 °C
Serial Number 8SPNRVX4
Standard Gas Information
Zero Gas Component N2
Cylinder Number MLC89198 Concentration 99.999 %
Parameters Measruement Range | Unit Background Coefficient
NO 100 | ppm 0 1.1141
SO, 200 |ppm 1 1.1205
CcO 200 [ ppm 0 1.2638
CO, 30 % 1 0.9604
0, 25 % 4 1.131
TESTING REPORT RESULTS
Parameters 29[ 39 4" [ 5" [ 6" | 7" | 8" | 9" | 10" | STDEV.
NO 0.10 [ 0.00 {-0.10| 0.10 | 0.10 | 0.00 | 0.00 | 0.00 | 0.10 | 0.00 0.067
SO, -0.20|-0.20|-0.20(-0.20(-0.10(-0.20|-0.20|-0.20|-0.20| -0.20 0.032
CO 0.10] 0.20| 0.20 | 0.40 [ 0.20 | 0.10 ] 0.20 | 0.20 | 0.20 | 0.20 0.082
CO, 0.01|0.02 | 0.01]0.01|0.01]|0.01]|0.010.02|0.01|0.01 0.004
0O, -0.20|-0.20|-0.20(-0.20(-0.10| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.099
Conclusion
NO Lower detectable limit (LDL) value is 0.067 ppm
SO, Lower detectable limit (LDL) value is 0.032 ppm
CO Lower detectable limit (LDL) value is 0.082 m
CO2 Lower detectable limit (LDL) value is 0.004 % Vol.
O, Lower detectable limit (LDL) value is 0.099 % Vol.
Test By Approve By
Date 6-Dec-23 Date 6-Dec-23
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Certificate of Calibration
5-Type Geometric Pitot Tube Calibration
See the Code of Federal Regulations, Title 40, Part 60, Appendix A,
Method 2, Item 4

Meter Console Verification

Pitot tube/Probe No. Mo.53/A4465
Parameter Value | Allowable Range | Check

A bly Level? i Yesory PASS
Ports 1?7 N Noorn PASS
1 -1.9 -10%< ] <+10° PASS
2 -0.8 -10%< @] < +10° PASS
p1 -0.3 5% o] < +5° PASS
|p2 17 5°<al <457 PASS

Iy 18 N/A 5

CRR T T 0 -13 N/A -
D, 0.375 | 0.188"t00.375" PASS
s e e EI@ A 0.927559| 21D, <A=30D, | PASS
- = A/2D, 1.236745| 1.05<P,/D,<15 | PAss
=23 T — [@ 2=Atany 002915 | 2<0125° PASS
! el i W =Atan 0 -0.02105 W < 0.031" PASS

| certify that pitot tube/probe No.53/A4465 meets or exceeds all specifications, criteria and/or applicable design features

and is hereby assigned a pitot tube certification factor of 0,84, See 40 CFR Pr. 60, App A, EPA Method 2

Standard Device
Device Name Digital Inclinometer Expiration data 18-Dec-24
fi BASELINE ENSS No. EMS5 22159
Model 12-1057
1D Mo. Qc-1824
Certified by . Approved by
Date % - Jows -3l Date ? San 24
f

VERIFIED

BY DATE & F L‘-\'

PF-TH-I&E-IN-332/ Ver.01/ 06.01.22/ Page 1 of 1

Dry Gas Meter ID. : ENSS 046 Date of Calibration : 06M10/2024
Instrument Brand Apex { Model 572 Calibrated By : C8
Wet gas meter Information
Wet gas Brand : Shinagawa Wet gas S/N i 544122
Wet gas Model : W-NK-2.5A Expire Date : 30/8/2025
s? ;:z; Wet gas Metering System Time
AH@ v o T = { min) Yi AH@
s B IR €1 (°c) (L) (°c)
13 139.76 25.5 140.0 245 12.01 0.9939 45.501
13 139.90 254 140.0 25.0 11.58 0.9869 44928
26 138.20 253 140.0 250 8.31 0.9837 46.683
26 138.08 25.3 140.0 25.0 8.32 0.9830 46.931
40 277.66 253 280.0 25.0 14.01 0.9870 48.242
40 277.98 254 280.0 25.0 14.01 0.9878 48.163
50 275.84 254 280.0 25.0 12.19 0.9791 47.271
50 275.50 25.5 280.0 25.0 12.23 0.9777 47.918
70 274.28 255 280.0 250 10.13 0.8715 46.160
70 274.04 254 280.0 25.0 10.13 0.9708 48.225
0 274.32 254 280.0 25.0 9.00 0.9701 48,099
90 275.50 253 280.0 25.0 9.01 0.9746 45.844
Average 0.9813 46.664
Remark : ¥i = + 0.02 from average
Yi=1.00t 0.05
AH@ = + 5.08 mm.HzO from average
AH@ =46.7 + 6.4 mm.H0
Checked By : Approved By : _ |
Position : CEMS Manager Position : Technical Manager
Date : Y (o 2¢ Date : ¥ e, .4
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Temperature Display Verification

Dry Gas Meter ID. : ENSS 046 Date of Calibration : B10/2024
Instrument Brand : Apex / Model 572 Calibrated By : CS
Temperature Simulator Information
Simulator Brand Handy Cal Simulator SIN : T1L1015
Simulator Model : CANME Expire Date : 11/7/2025
Instrument Display
Standard Value
Stack Probe Filter Aux Exit
300 301 300 300 3o -
200 201 201 201 200 -
150 150 150 150 150 -
100 100 100 10 100 om
50 50 50 50 50 51
0 0 0 0 o 4]
Difference 0.2% 1.0 1.0 1.0 1.0
Remark : Stack < + 1.5% Absolute Aux 5+ 30°9%
Probe =< + 3.0°% Exit <+ 30°%
Filter <+ 3.0°%
Checked By : | Approved By : __ |-
{ )
Position : CEMS Manager Position : Technical Manager
Date : 7s10; 29 Date : 1 %0, 24
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l. KIETIEE AARM 1300/

15 lawind raslasdu <nn

KINETICS CORPORATION LTD.

i o« o
smnunanstanuazlfuiisugnsninsasdnquainaine
QANAR | wiaeu : SGS (Thailand) Co., Lid. Fuit - 15 Rewan 2567

sniegunsal / 1ndasile : NO, Analyzer LINHAR - Teledyne API

fugasgunanl / ndasiia : T200 swarswgUnanl / indaaila : 1652

TEST VALUES
APl MODEL T200 BEFORE AFTER
1 [RANGE 50 - 20,000 PP 500.0 500.0
2 [sTABILITY <1PPB 0.3 0.2
3 |SAMPLE FLOW 500 £ 10% ccimin 507 525
4 |OZONE FLOW 80 2 10% ce/min 72 76
5 |pmT mv 1018 1238
& [MORM PMT my 147 54.5
7 |AZERD =20 To 150 MV 834 B8.7
B |HPVS 400 - 200 V 77 77
9 |Rx CELL TEMP s0+1°C 50.0 50.0
10 |BOX TEMP AMBIENT = 5'C 298 322
11 |PMT TEMP 7+2°C 7.2 74
12 |MOLY TEMP 31515 315.0 315.0
13 |Rx CELL PRESSURE <101in - Hg-A 4 46
14 |SAMPLE PRESSURE 25 - 35in - Hg-& 301 A
15 |NOX SLOPE 10£03 1.234 1.078
16 |NOX OFFSET -50 To 150 -1.4 1.8
17 |NO SLOPE 1.0+£03 1.207 1.053
18 |NO OFFSET -50 Ta 150 -0.9 28
19 [NO SAMPLE READING PPB 142 278
20 |MOZ SAMPLE READING PPE 9.7 6.2
21 |MOX SAMPLE READING PPB 239 34.0
22 |oPTic TEST 2000 £ 1000 mV/ 1512.0 1507.0
23 |eLecTRICAL TEST 2000 £ 1000 mV 2071.0 2075.0
24 |voLTace TesT +5V  +12V  +15V  -15V 4.97 12.35/ 15.90/ -15.63 4.97 /12.35/ 15.90/ -15.63
25 [zEROGAS  NOMOx 0.00/0.00 FPE 0.2/07 0.1/02
26 |sPancas  nomox 400.00/400.00 PPB 1502/ 151.4 389.0/ 401.0
HUIELMR

- ¥innilftu Sintered Filter 3 3y, Spring 3 Bu. O-ring 6 8y

- ¥i1n"2 Calibrate Multi-Point

{
aIHE T (Signature)

- - == - - -
ﬁihlﬂﬂ?‘ﬂﬂl—iﬂlﬂulﬁﬁﬂ'{dﬁ“}umﬁuﬂ NUIRARS : Tradid

o P » -
1Al 388 nuUFIAMRNN WENASMANEN LIASAANT Nt 10900 Tnedd: 0-2515-8999 Tnzans 1 0-2515-8988 E-Mail : Info@kinetics.co.th

MULTI POINT CALIBRATION REPORT

ICUSTOMER NAME :  SGS (Thailand) Co., Lid

IEQUIPMENT MNAME : NO, Analyzer

ﬂﬁmumcrunsn  Teledyne - API

MODEL : T200

SERIAL NO © 1652

ISTANDARD GAS CONCENTRATION (PPM) : 53.40

CYLINDER NO : CC745169

ICYLINDER PRESSURE (pslg) : 1550

CERTIFIED DATE : Mar 10,2021

ICERTIFIED BY :AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10, 2029

CALIERATION RESULTS
CALIBRATION RESULTS
POINT NO
|DEAL (PPB) |ACTUAL NO (PPB)| ERROR NO (PPB)| % ERRORNO  [AGTUAL NO, IR NO, (PPB)| % ERROR NO,
ZERO 0.0 0.1 0.1 - 0.2 0.2 -

£l 100.0 99.9 101.0 1.0 1.0

2 200.0 202.4 0.7 1.2 202.0 20 1.0

3 300.0 2984 3014 14 0.5

4 400.0 399.0 1.0 03 401.0 1.0 0.3

AVERAGE (%) 0.5 0.7
500.0
y = 1.002000x + 0.720000 _#— ACTUAL NO (FFB)
R2=0.
ool ot g 0.999987
= ~4— ACTUAL NOX (FPB)
E’ 3000 —— Linear (ACTUAL NO
§ (Pra))
— Linear [ACTUAL NOX
§ 2000 -+ — ——— — S (PPBY)
§ 1000 - . SN = L=
0.0 - + T .
0.0 100.0 200.0 300.0 400.0 500.0
Input Concentration (PPB)

ICALIBRATED BY : AIUSUIAL BMIE79

DATE : 15 /0B f2567

famsTayaneium

AR

(507 388 OUUTTANALEN WINTUNTINGY (ZASRANS NTUNNY 10900  TnsdAwd : 0-2515-8999 Tnsans : 0-2515-8988 E-Mail : Info@kinetics.co.th
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Manufacturer
Teledyne API

SIN
1652

® Problem

- Preventive Maintenance

® Correlation working / Remark

1. ¥anTsAeu Sintered Filter 3 #u . Spring 3 fu C-ring 6 Ay

2. ¥inns Calibrate Multi-point

KINETICS
Environmantal scionce busingss Unit
Customer service report

uSe 10d 3 wd (UszAlne) Sain

Equipment Model
NOx Analyzer T200

Quotation

Q-B2-2024-149-SV Rev.02

e Checking Date®
15/08/2567

contact us

e Repair parts o

1, Sintered Filter 3 "§u

2, Spring 3 fu
3, O-ring 6 U

Technician /Engineer @ @ @ @

K€ KINETICS

viin lawAed aaslausdu drin

KINETICS CORPORATION LTD,

n,ﬂ.(\{n )7004

s = L4 e
suusanisdauuazlsuy " 293AAMNINEINTA

|NAY / Wi9s1U : SGS (Thailand) Co., Ltd.
sufagunsnl / iW3asile : NO, Analyzer
furasgunsnl / ndaeile : T200

fuit: 20 fiuan 25667
uhindnin - Teledyne AP|
winsinegunenl / indacila : 2199

TEST VALUES |
AP MODEL T200 BEFORE AFTER
1 |ranGe 50 - 20,000 FPB 500.0 500.0
2 |sTaBILITY <1FPB 0.4 0.1
3 |SAMPLE FLOW 500 & 10% cc/min 000k 511
4 |OZONE FLOW 80 £ 10% cc/min 86 85
5 [emrT mv 96.8 86.1
6 |NORM PMT my 06 0.2
7 |Azero -20 To 150 MV 99.4 855
8 |HPVS 400 - 900V 684 684
9 |RX CELL TEMP 50£1°C 50.0 50.0
10 [BOXTEMP AMBIENT £ 5°C 325 32.0
11 |PMT TEMP 7:2°C 6.8 68
12 |MOLY TEMP 15:5°C 314.0 315.0
13 |RX CELL PRESSURE <10in - Hg-A 30.1 5.1
14 |SAMPLE PRESSURE 25- 35in - Hg-A 30.1 286
15 |nox sLopE 10203 2404 1,047
16 [NOX OFFSET -50 To 150 119 14
17 [NO SsLoPE 1.0+03 2289 1.010
18 |NO OFFSET -50 To 150 -1.1 0.2
19 |NO SAMPLE READING PPE 0.1 06
20 [NO2 SAMPLE READING PPB 12 6.3
21 |NOX SAMPLE READING PPB 13 69
22 |oPTiC TEST 2000 + 1000 mv 2309.0 23210
23 |ELECTRICAL TEST 2000 + 1000 mv 2639.0 2646.0
24 |VOLTAGE TEST +5V  +12V  +15V  -15V 4.47 210/ 15,45/ 15.16 5.25 112,10/ 15.85/-15,24
25 [ZEROGAS  NOMOx 0.00/0,00 PPB 0.5/-5.0 0.0/0.0
26 |SPANGAS  NO/MNOx 400.00/400,00 PPB 754.6 / 762.3 399.0/401.3

NI

- Sample Flow Warning .RX Cell Warning

- sinasuauu PNEU SNSR 1 BD.

- sinasulaltu Sintered Filter 384, Spring 3 34, O-ring B 3. Filter 47 mm. Turh

- ¥7n77 Calibrate Multi-Point

asuA g (Signature)

Aaamsdayaiidimsdumaiin ngundiase |

Tnedw

@17 388 nuAFIAALN WINISmTINE 1RREEnT Ny 10900 Tnsdvei: 0-2515-8099 Tnsans  0-2515-8988 E-Mail : Infogkinetics.co.th
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MULTI POINT CALIBRATION REPORT

[CUSTOMER NAME : SGS (Thailand) Co., Lid.

EQUIPMENT NAME : NO, Analyzer

MANUFACTURER : Teledyne - AP MODEL : T200

SERIAL NO © 2189

STANDARD GAS CONCENTRATION (PPM) : 53.40

(CYLINDER NO : CC745168

CYLINDER PRESSURE (pslg) : 1550

CERTIFIED DATE : Mar 10,2021

CERTIFIED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10, 2029

ICALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
IDEAL (PPB} [ACTUAL NO (PPE)| ERROR NO (PPE)| % ERROR NO |ACTUAL NO, (PPB) ERROR NO, (PPB)| % ERROR NO,
ZERO 0.0 0.0 0.0 0.0 0.0 0.1 a0
1 100.0 100.8 0.8 0.8 101.0 1.0 1.0
2 200.0 200.6 0.7 0.3 201.0 1.0 0.5
3 300.0 300.1 0.1 0.0 3029 29 1.0
4 400.0 399.0 10 -0.3 401.3 1.3 0.3
AVERAGE (%) 04 o7
500.0
y = 1.004480x + 0.346000 —#— ACTUAL NO (PPB)
2=
4000 | R =7 R’=0.999976 :
5 ~+— ACTUAL NOX (PPB)
£
3000 —— Linear (ACTUAL NO
-§ (PPB)}
= — Linoar (ACTUAL NOX
g 2000 - o ~ = (PPB))
8
=
s 1000 | = = —=% :
3
=
0.0 7 T T 7
0.0 100.0 200.0 300_,‘0 400.0 500.0
Input. Concentration (PPE)
[CALIBRATED BY : DATE : 29 /03 /2567

Apameayan A UmATiaEY -

LA 388 DUUTTANTIEN WEHAUNTINEY LIRARSNT NTIMNY 10900 Tnsdw : 0-2515-8999 Tweang : 0-2515-8988 E-Mail : Info@kinetics.co.th

K€ KINETICS S

vt lawdiad aofleisdu 4in

KINETICS CORPORATION LTD.

seanuramMsTaxuazliudirugnsninsasinquawaina

gAY / W8 :SGS (Thailand) Co.. Lid. Juit: 7 fluan 2567

swdaqunanl | (iaalie : SO, Analyzer UFguAn : Teledyne AP

fuvasgunsal / adaaiie : T100 winsquUnani / wndaaiia - 1771

TEST VALUES |
APl MODEL T100 BEFORE AFTER

1 [rance 50 - 20,000 PPB 500.0 500.0
2 |SO2 STABILITY =1PPFB 11.60 0.00
3 |PRESSURE 25-35in - Hg-A 2684 217
4 |SAMPLE FLOW 700 £ 10% ccimin 487.0 647
5 |PMT my 783 19.1
& |NORM PMT mv 87.7 240
7 |uviame 1000 - 4800 mV 37700 3613.0
8 [LAMPRATIO 3070120 % 918 8.0
9 |STRAY LIGHT <100 PPB 68.7 1.0
10 |DARK PMT =50 £ 200 % mV 9.7 217
11 |DARK LAMP -50 2200 % mV 16 4.
12 |so2 SLOPE 1003 2199 0.939
13 [SO2 OFFSET < 250 mV B62.5 235
14 [HVPS 400- 900V 578 578
15 |RX CELL TEMP 50+1°C 50.0 500
16 |BOX TEMP AMBIENT 5 ‘& 315 34.3
17 |PMT TEMP 7:2°C 8.4 8.4
18 |SO2 SAMPLE READING PPB 215 03
19 |oPTIC TEST 2000 = 1000 mV 1083.0 1090.0
20 |ELECTRICAL TEST 2000 + 1000 mv 1449.0 1456.0
21 |voLTAGE TEST 45V 412V 415V 15V 528/ 11.98 116.92 /-15.20 5.5/ 12.01 /16.90 -15.18
22 [zERO GAS 0.00 PPB 183 0.1
23 [span GAs 400.00 PPB 873.8 400.1

W

- Relay Board Warning ¥nasulait Power Supply 12vdc 1 ea, Relay DPDT lea.

- vnruliivu CD Filler 330NM 1 ea,

- st Sintered Filter 1 Tw, Spring 1 3u, O-ring 2 T Filter 47 mm.13u

- %M1 Calibrate Multi-Point

AMUHIEIIT (Signature)

dasnsfayaiinBumadumaiia njunfnsie :

w171 388 ouuFEATiEn wrnsdumsinmy wASRANE n{ane 10900 Tnadwl : 0-2515-8999 Tngans : 0-2515-8988 E-Mail : Info@kinetics.co.th

Twrdwyi
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K€ KINETICS
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MULTI POINT CALIBRATION REPORT
CUSTOMER NAME :SGS (Thailand) Co., Ltd.
EQUIPMENT NAME : SO, Analyzer
MANUFACTURER : Teledyne - API MODEL : T100 SERIAL NUMBER : 1771

STANDARD GAS CONCENTRATION (PPM) : 53.79

CYLINDER NO : CC745169

CYLINDER PRESSURE (PSIG) : 1550

CERTIFIED DATE : Mar 10, 2021

KINETICS CORPORATION LTD.

)

AACM 92005

¥

Fuvasgnsal/ wnaile : T200

q

Insnd / : NOy,

FrEUEaN TTaNuAsTY Lﬁguqﬂ Qiﬁmmimn_mm‘mlﬂ

QNAT / wiiaEanu  SGS (Thailand) Co., Ltd,

Fuit: 27 nunaviud 2566
UFtguAn : Teledyne AP
winmasginenl / (adasila © 7534

CERTIFIED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10, 2029

ICALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
IDEAL (PPB) | ACTUAL SO, (FPB) | ERROR S0, (PPB) % ERROR SO,
ZERO 0.0 0.1 0.1

1 100.0 100.8 0.8 0.8

2 200.0 200.5 0.5 0.3

3 300.0 300.2 0.2 0.1

4 400.0 400.1 0.1 0.0

AVERAGE (%) 0.3
500.0
e ACTUAL 502 [PPB)
Bl 00 0 0 y-nposodnys0dE000 0
= R?=1.00000
o
o
& auuu i ) —— Lt (ACTUAL 502 (PPB])|
s
£
=
g 2000 - ==
=
L= e
g T | — EF b=
0.0 T T T
00 100.0 200.0 300.0 400.0 500.0
Input Concentration (PPB)

(CALIBRATED BY :

DATE :7 /03 /12567

-~ - - - e
B\‘ENH'\ﬂﬂaﬂﬂ‘“ﬁ"l“lﬂﬁuﬁl\'(ulﬂ“ 3

(AU 388 OUUTTIMAEN WY RTUNTINGN WASAANT NJIMNY 10900  Tmadwy : 0-2515-8989 Tm3anT : 0-2515-8988 E-Mail : Info@kinetics.co.th

TEST VALUES
APl MODEL T200 BEFORE AFTER

1 |ranGE 50 - 20,000 PPB 500.0 500.0
2 |STABILITY <1PPB 043 0.01
3 |SAMPLE FLOW 500 + 10% cefmin 488 476
4 |OZONE FLOW 80 £ 10% co/min 50 ]

5 |PMT my 248 26.5
6 |NORM PMT mv 1.1 222
7 |azero 20 To 150 MV 06 12.6
& |HPVS 400 - 900V 650 650
9 |RX CELL TEMP 50+1°C 50.0 50.0
10 |sox TEMP AMBIENT £ 5°C 309 311
11 |PMT TEMP 7:2% 7.0 7.0
12 [moLY TEMP 315+5°C 3146 315.1
13 |RX CELL PRESSURE <10 in - Hg-A 74 73
14 |SAMPLE PRESSURE 25-350n - Hg-A 289 288
15 |NOX SLOPE 10203 1.019 0.8971
16 |NOX OFFSET 50 To 150 43 0.8
17 |NO SLoPE 10203 1.023 0966
18 |NO OFFSET .50 To 150 0,40 0.10
19 [NO SAMPLE READING PPE 54 1.0
20 [NO2 SAMPLE READING PPB 7.0 3.9
21 |NOX SAMPLE READING PRE 14 50
22 |oPTic TEST 2000 £ 1000 mV 2280.4 24281
23 |ELECTRICAL TEST 2000 £ 1000 mV 1762.8 24721
24 |VOLTAGE TEST +5V  +12V +15V 15V 5.48 /12.89 115.61 /-15.38 5.48 /12.89 11561 /-15.38
25 |[ZEROGAS NO/MNOx 0.00/0.00 PPB 11124 0.0/0.0
26 |SPAN GAS  NOMOx 400.00/400.00 PPB 424.1/4255 399.9 /401.0

MHILMR
- ¥ansulilby Sintered Fiter 3 4, Spring 3 inu, O-ring & iy
VERIFIED
BY: DATE Mase 3685,
V| aaEing (Signature)

FaansfeyaiAumIianalla ngunRase : Arunsdy mfiauning
(RT7 388 NUUTIANTIEN WIReSUNRINMH WAARENT ngawmy 10000 Twedwi : 0-2515-8099 Tnsans : 0-2515-8088 E-Mail : info@kinetics.co.th

Tnadd : 0-2515-8987
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- " ialty
Airgas o
. 6141 Easton Road
2

an Alr Liguide company Bl

Plumsteadville, PA 18949
Airgas.com

MULTI POINT CALIBRATION REPORT

CERTIFICATE OF ANALYSIS
CUSTOMER NAME : SGS (Thailand) Co., Ltd. Grade of Product: EPA Protocol
il i i SERIAL NO : 7534 Part Number: E04NISSE15A0622 Reference Number: 160-402045691-1
MANUFACTURER : Teledyne - API MODEL : T200 e Cylinder Number:  CC745169 Cylinder Volume:  144.4 CF

CYLINDER NO: CC Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
: 53.4
il mesonieisu bbbalbcdthn CERTIFIED DATE : Mar 10,2021 PGVP Number: A12021 Valve Outlet: 860
ICYLINDER PRESSURE (psig) : 1550 s Gas Code: CO,NO,NOX,S02,BALN Centification Date:  Mar 10, 2021
: Mar 10,2 i
CERTIFIED BY : AIRGAS SPECIALTY GASES EXPIRED DATE : Mar Expiration Date: Mar 10, 2029
Certification in with "EPA ity Protocol for Assay and Certfication of Gasecus Calibration 5 (May 2012)" document EPA

BO0/R-12/531, using the assay listed. Analytical dous not require comection for analytical interferance, This cylinder has a total analytical

[CALIBRATED BY :

AaImstayamaiumailafingy

=
A 388 NUUTTIAITIEN WYRTUNTINEN LIRIAENT nTaunwe 10900 Twedwyi - 0-2515-8009

Tneeng : 0-2515-8988 E-Mail Info@kinatics.co.th

MPProvea ror Kelease

uncertainty as stated below with a confidenca level of 95%, There are no signicant impurities which affect the use of this calib mixture, All areona
mola/maole basis unless otherwise noted.
CALIBRATION RESULTS Do Not Use This Cylinder beiow 100 paig. L e, 0.7 scals.
CALIBRATION RESULTS " i ANI ALYTI[:ALP RESUI.T? - =
omponent quested Actual rotocol otal Relative say
POINT NO IDEAL (FPB) |ACTUAL NO (PPB)| ERROR NO (PPE)| % ERRORNO |ACTUAL NO, (PPENERROR NO, (PPE)| % ERROR NO, Iy i Ci Method Uncertainty Dates
o 0.0 0.0 0.1 0.0 NOX 53.00 PPM 53.40 PPM G1 +-1.1% NIST Traceable 03/03/2021, 03/10/2021
ZERO 0.0 0.0 § : NITRIC OXIDE 53.00 PPM 53.40 PPM G1 +- 1.1% NIST Traceable 03/03/2021, 03/10/2021
7 100.0 99.9 ‘ 100.0 0.0 0.0 SULFUR DIOXIDE 53.00 PPM 53.79 PPM G1 +/-0.9% NIST Traceable 03/03/2021, 03/10/2021
: . o CARBON MONOXIDE 4500 PPM 4512 PPM G1 +/- 0.6% NIST Traceable 03/04/2021
2 200.0 199.9 -0.7 0.0 200.1 0.1 ’ NITROGEN Balance
A 3000 299.9 300.1 01 0Q CALIBRATION STANDARDS
400.0 399.9 0.1 0.0 401.0 10 0.3 Type Lot ID Cylinder No Concentration U y Expi Date
A 00. . . 00 NTRM oros0227 EB0079116 100.3 PPM NITRIC OXIDE/NITROGEN +-1.0% Jul 23, 2023
AVERAGE (%) 0.0 L PRM 12386 D6B5025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 CC3z3aro7 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
NTRM 16010203 KAL0O3087 §7.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Dec 23, 2021
NTRM 08012341 KALOD4T16 4857 PPM CARBON MONOXIDE/NITROGEN +- 0.6% Jun 07, 2024
The SRM, PRM or RGM neted abave inonli in reference to the GMIS used in the aui and not pan of the ﬁm
ion ANALYTICAL EQUIPMENT
. y = 1.002100x - 0.180000 = ACTUAL NO (PPB) Instrument/Make/Model Analytical Principle Last Multipoint Calibration
R? = 0.999997 SIEMENS ULTRAMAT 6 N1KD579 NDIR Feb 26, 2021
4000 - — = ACTUAL NOX (PPB) Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
- Nicolet iS50 FTIR AUP2010245 NOZ FTIR Feb 22, 2021
& :
& e Nicolet iS50 FTIR AUP2010245 SO2 FTIR Feb 18, 2021
= 3000 A
= FPe) [ Triad Data Available Upon Request
E —— Linear (ACTUAL NOX |
e . — NOTES:
g 2000 + = Gross Weight 28.1 Kg
Net Weight: 4.6 Kg
g D e T
35 QOORE:-———————— =
&
0.0 - T T T 2
0.0 100.0 200.0 300.0 4000 500.0
Input Concentration (PPB)

Page 1 of 160-402045691-1
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EQKINETICS

u3ew lawded aaflawsdu 4iin

KINETICS CORPORATION LTD.

snusanstaxuazliuisuglnsalnssingmunineinis

§NAN 1 Wiaeu ; SGS (Thailand) Co., Lid Juii 7 nuAuG 2565

e o

UTHNHHAR : Teledyne AP
winmagUnsal / (AFelie : 7534

ssdaguUnsal / iAdaafie | NO, Analyzer
fusssgunsal / AFasila - T200

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 23 July, 2024 Certification No. 269/24

TEST VALUES
APl MODEL T200 BEFORE AFTER
1 |RANGE 50 - 20,000 PPB 500 500
2 |STABILITY <1PPB 0.15 0.12
3 |SAMPLE FLOW 500 + 10% cc/min 485 481
4 |OZONE FLOW 80 + 10% cc/min 86 83
5 |pwT v 10.1 1.7
6 |NORM PMT my 235 24.1
7 |aZERO -20 To 150 MV 19.1 16.4
8 [HPvs 400-900V 650 650
9 |RX CELL TEMP 501 C 50,0 50.0
10 |BOX TEMP AMBIENT £ 5": 327 333
11 [PMT TEMP 7¢2°C 7.0 71
12 [MOLY TEMP 3155°C 3156 3146
13 [RX CELL PRESSURE <10in - Hg-A 46 38
14 [SAMPLE PRESSURE 25- 35 in- Hg-A 286 285
15 [NOX SLOPE 10203 0.882 0.761
16 [NOX OFFSET -50 To 150 75 40
17 [No sLoPE 10403 0.983 0.760
18 |NO OFFSET -50 To 150 -8.1 55
19 |NO saMPLE READING ) 0.2 0.4
20 |NO2 SAMPLE READING PPE 152 79
21 |NOX SAMPLE READING PPE 15.4 8.1
22 |oPTIC TEST 2000 1000 mV 2304.7 2304.1
23 |ELECTRICAL TEST 2000 + 1000 mV 2115.1 2115.1
24 |VOLTAGE TEST +5Y  +12V 15V 15V -
25 [zEROGAS  NOMOx 0.00/0,00 PPB 10113 0.0/0.0
26 |SPANGAS  NOMOx 400.00/400.00 PPB 518/523.4 390.3/399.4
WHIHINR
EQKINETICS
156N Tuang nasuaisiu 4in
AUTHATINNT (Signature)
fasmdeyaiuAumIEumATia nganRnde

waii 388 ouUFIANAN usnedumanEy RSASNT NNy 10900 Tnedind : 0-2515-8999 Tnmns : 0-2515-8988

E-Mail : Info@kinetics.co.th

Page : 1 of 6

Object 3 Precision Weather Station
Manufacturer : Davis Instruments
Type ! Vantage Pro 2 Model No. - 6152C
Mfg Code ! Display AZ170619022 Transmitter AZ170619022
Customer : SGS (Thailand) Limited.,

100 Nanglinchee Road, Chongnonsi,

Yannawa, Bangkok 10120.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1006.2 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Theodor Friedrichs FCO14 Serial Mo. 9310119 : HOOK GAGE NO 1425
M.L.5.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-80AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE OCRGANIZATION : Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: Thermoschneider No.9188 : testo, testo 645 Serial No. 02848057

STANDARD BAROMETER : Dig pe PTB220 No.

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 269/24

23 July, 2024 Page : 3 of 6
The Res HI t Of Caﬁbf a ﬁon Standard Barometer Tested Barometer Correction
Certification No. 269/24 Pressure Pressure
23 July, 2024 Page : 2 of 6 756.02 757.1 -1.08
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 755.93 757.0 -1.07
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction 755.81 757.1 -1.29
misec inchies H20 | inches 20 | m/sec m/sec m/sec 755.T1 7571 -1.39
1.00 - - - 0.9 0.10 755.46 757.0 -1.54
3.02 - - 3.0 0.02 754.88 756.5 -1.62
5.00 = - 49 0.10 754.50 756.3 .71
7.00 - = 7.0 754.34 756.0 -1.66
9.02 - e = 89 0.12 754.10 755.9 180
11.01 - - 1.1 -0.09 754.04 755.8 -1.76
13.01 - 13.0 0.01 754.00 755.7 -1.70
15.01 - - 15.1 -0.09 7410 ik A
17.02 - - - 17.0 0.02 4ZHEN 1555 155
20.02 ” o - 19.3 072 754.55 756.1 -1.55
754.82 756.4 -1.58
Wind Aloft Plotting Board. 755.78 757.4 -1.62
US.DEPARTMENT OF COMMERCE WEATHER BUREAU 799,39 758.0 -1.81
WIND DIRETION TESTED WIND DIRECTION 756.04 757.8 -1.76
0 755.59 757.2 -1.61
90 754.67 756.3
180 180 Average
270 Calibra

Calibrate Mechanical Engineer

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 269/24

23 July, 2024 Page : 4 of 6
Standard Temp Sensor Reading
Temp. Reading Correction
c e c
45.8 46.0 -0.2
30.2 30.3 -0.1
15.5 154 0.1

Calib

Mechanical Engineer

4353 Sukl

THAI METEOROLOGICAL DEPARTMENT

gkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 269/24

23 July, 2024 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Corraction
% R.H. % R.H. Vo R.H.
92.3 89 3.30
65.2 63 220
46.4 45 1.40

Calibrate

Mechanical Engineer

l]‘.b f}?ﬁ? ;?:&t_%’o 38

Metdofilpgical Tngtruments B '?u;m
‘:s \ 2 ,'1_1%5
) o

Tt -oeg



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle


Date of Issue 23 July, 2024 Certification No. 269/24

Page: 6o0f6

lususea

™ P o ' ar =
wilsdoniuiive3usei1 in3eeiaru §17e Davis Instruments 11111 TIPPING
BUCKET Product No. 6152C Mfg. Code. AZ170619022 fiimsaauimouiunnaiasuiuy
1A7M79 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No. 71082

uazeannsarh 1414 isgndesnmwsvaziBuaveunesile (0.01 in/TIP)

&
REL

IAINTFIUIYNT

THAI METEOROLOGICAL DEPARTMENT
4353 Sukh vit, Bang Bangkok 10260 Tel. 081-454-25804,0-2399-0469
Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 31 May, 2024 Certification No. 221/24
Page : | of 6
Object : Precision Weather Station
Manufacturer : Davis Instruments
Type i Vantage Pro 2 Model No. H 6152C
Mfg Code ! Display AZ170619045 Transmitter BD190415075
Customer - SGS (Thailand) Limited.

100 Nanglinchee Road, Chongnonsi,
Yannawa, Bangkok 10120,

Calibration Condition : Temperature 251 ©C  Barometric Pressure 1008.1 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
- Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: Thermoschneider No.9188 : testo, testo 645 Seriall

STANDARD BAROMETER . Digi Type PTB220

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration
THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469 Certification No. 221/24
31 May, 2024 Page : 3 of 6
Th e R es u’ t Of Ca I l'bf' a t'- on Standard Barometer Tested Barometer Correction
Certification No. 221/24 Pressure Pressure

31 May, 2024 Page : 2 of 6 753.68 754.6 -0.92
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 753.80 754.8 -1.00
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction 753.92 754.9 -0.88
misee inches H20 | inches 20 | mi/sec m/fsec misec 754.06 755.0 -0.94
1.00 = - - 0.9 0.10 754.69 755.6 -0.91
3.02 ol = > 3.0 0.02 754.76 755.7 -0.94
5.00 = = = 4.9 0.10 755.17 756.1 -0.93
7.00 = = = 7.0 0.00 755.33 756.3 -0.97
9.02 - - - 89 0.12 755.45 756.4 -0.95
11,01 = = - 11.0 0.01 755.50 756.3 -0.80
13,01 = = - 13.0 0.01 754.28 755.2 -0.92
15.01 - - - 15.0 0.01 754.78 755.7 -0.92
17.02 - - - 17.0 0.02 753.98 755.0 -1.02
20.02 = = = 19.3 0.02 754,35 7554 -1.05
754.69 785.7 -1.01
Wind Aloft Plotting Board. 755.37 756.4 -1.03
US.DEPARTMENT OF COMMERCE WEATHER BUREAU 755.70 756.7 -1.00
WIND DIRETION TESTED WIND DIRECTION 755.75 756.8 -1.05
0 0 755.80 756.9 -1.00
90 90 756.08 7571 -1.02

180 180 Average :0?97““‘\\\

270 m Calibra Pof a‘;‘:f‘—*{;‘ r

2

e P ) Ilfsﬁﬁu.ﬁ‘& J‘gst -Sh‘ecetllo'q_

755

Instruments Bui"pjl\u

Calibre Mechanical Engineer Me :Irhph‘ogié.al-
-4 L

o\ /
“ \ b / /
\_.’ \ B S o)

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration The Result of Calibration

Certification No. 221/24 Certification No. 221/24

31 May, 2024 Page : 4 of 6 31 May, 2024 Page : 5 of 6
Standard Temperature Sensor Reading Standard Relative Humidity Sensor Reading
Temp. Reading Correction Humidity Reading Correction
e ‘c ‘c % R.H. % R.H. % R.H.
452 45.3 0.1 B86.32 89 -2.68
305 305 0.0 67.54 69 -1.46
15.6 18.7 01 46.23 a7 -0.77

Calibosot te Calibrated

Mechanical Engineer Mechanical Engineer



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle


Date of Issue 31 May, 2024 Certification No. 221/24

Page: 60f6

Tu¥uses

wisdemiuiivesusesih nsesiaru §1fe Davis Instruments 1111 TIPPING
BUCKET Product No. 6152C Mfg. Code. BD190415075 ¥imsaeuiitoufuuiaiasunuy
11A7729 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No. 71082

. 0 - 4 :
uazamnsah 1W1F14 fidgndesmwsivaziBerveunieiio (0.01 in/TIP)

&
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THAI MFTFOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 3 April, 2024 Certification No. 166/24
Page : | of 6
Object ¢ Precision Weather Station
Manufacturer : Davis Instruments
Type 2 Vantage Pro 2 Model No. . 6152C
Mfg Code : Display BD190415073 Transmitter BD190415073
Customer : SGS (Thailand) Limited.

100 Nanglinchee Road, Chongnonsi,
‘Yannawa, Bangkok 10120.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1007.8 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Theoder Friedrichs FCO14 Serial No. 9310118 : HOOK GAGE NO 1425
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Madel DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: Thermnz!‘-hnnirlnr A~ 0100 : testo, testo 645 S
AW
STANDARD BAROMETER : Digit ‘ype PTB220
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THAI MFTFOROLOGICAL DEFPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration
THAT METFOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469 Certification No. 166/24
3 April, 2024 Page : 3 of 6
Th e Res u’ t Of caﬁbr aﬁ on Standard Barometer Tested Barometer Correction
Certification No. 166/24 Pressure Pressure
3 April, 2024 Page : 2 of 6 757.81 758.9 -1.08
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 757.15 758.2 -1.05
Ultrasonic Anemometer | Pressure | Vacumm | Veloeity Velocity Correction 757.64 7586 -0.96
misee inches H20 | inches H20 | mifsec m/see m/see 758.27 759.3 -1.03
1.00 & g z 0.9 0.10 758.66 758.7 -1.04
3.02 = = = 2.3 0.32 758.94 759.9 -D.96
5.00 - m = 49 0.10 759.11 760.1 -0.99
7.00 =~ = = 6.7 0.30 759.84 T60.9 -1.06
9.02 - = = 8.9 0.12 760.95 760.9 -0.95
11.01 = & = 10.9 0.11 759.73 760.7 .0.97
13.01 = = = 13.0 0.01 759.96 760.9 -0.94
15.01 = L = 14.9 0.11 760.14 761.1 -0.96
17.02 = = = 17.0 0.02 760.42 7615 -1.08
20.02 5 = = 19.3 0.72 760.70 761.8 -1.10
762.03 7831 -1.07
Wind Aloft Plotting Board. 762.24 783.2 -0.96
US.DEPARTMENT OF COMMERCE WEATHER BUREAU 761.79 762.8 -1.01
WIND DIRETION TESTED WIND DIRECTION 761.48 7625 =100
0 0 759.71 760.7 -0.99
90 90 760.28 761.3 -1.02
180 180 Average .
270 2005, m Calibrs / o
[ 2
Calibrated Cq{ ‘l‘ﬂ'"“.;.‘i’.’& Test S:ﬁ:-‘tilﬁu \ \ Mechanical Engineer
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THAT MFTFOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, B: Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration The Result of Calibration

Certification No. 166/24 Certification No. 166/24

3 April, 2024 Page : 4 of 6 3 April, 2024 Page : 5 of 6
Standard Temperature Sensor Reading Standard Relative Humidity Sensor Reading
Temp. Reading Caorrection Humidity Reading Correction
‘c 'c C % R.H. % RH. % RH.
458 45.8 -0.2 85.62 82 3.62
304 30.5 0.1 65.14 64 1.14
156 15.6 0.0 45.02 46 -0.98
Calit /% /“ﬁgﬂﬁ\% Cali P “‘ 43
PO N alibrated Vi sl —_“‘“\_\:\ e
Calibration Test Seefion .

/¢ N
Calibration &Tests_?&:hg)
o S 3\
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Agilent Technologies

6850 and 6890 GC
Preventive Maintenance Checklist - Standard

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
Date of Issue 3 April, 2024 Certification No. 166/24 assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified

service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides

everything you need to reduce unplanned downtime and keep your systems operating at their peak.

Page: 6of6

For more information about Agilent Technologies services please visit our web site using the following
URL http://www.chem.agilent.com/en- roducts/services ult.aspx

o
1‘1!‘3‘11‘58\1 v
Customer Information
¢ Customers should provide all necessary operating supplies upon request of the engineer,
* A customer representative should be available to the engineer while performing the preventive
v A A maintenance procedures.
o ar a [ a .
wilsfentuiive5usesdn niesiaru e Davis Instruments 11U TIPPING *  Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service.

BUCKET Product No. 6152C Mfg. Code. BD190415073 ﬁ'lﬂ'l'}'ﬁﬁ)‘ljmﬂ‘llﬂﬂllﬁ‘]‘]ﬁdﬁuﬂﬂ e If a system requires the use of additional or special procedures and/or parts for the instrument
2 service, then these must be ordered separately and charged as a repair, which may incur additional
1NIA1N GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No. 71082 costs.
° ! =) li -
uazansoh 11414 fagndesnusieaziBuaveansesiie (0.01 in/TIP) Service Engineer’s Responsibilities

e Only complete/printout pages that relate to the system or module being serviced.

*  Complete empty fields with the relevant information,

* Complete the relevant checkboxes in the checklist using a “X” or tick mark “¥™ in the checkbox.
¢ Complete Not Applicable check boxes to indicate services not delivered, as needed.

* Complete the PM service in the order of the tasks listed.

+  Complete the Service Review section together with the customer,

Additional Instruction Notes

*  Check for any active service notes for this unit. If there are any applicable “Safety” or “Modification
Recommended” Service notes, plan to implement the changes on this unit before doing any
qualification service. Do not implement firmware updates, unless you get approval from the
customer and are sure that they are compatible with the instrument control software.

A
a3%a

FFINTTIUIYNTT

[ Issued: 1-Dec-2020, Revision: A.02.06 Copyright @ 2020 Agilent Technologies J_/
Page 1 of 6
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- Agilent Technologies

6850 and 6890 GC
Preventive Maintenance Checklist - Standard

e/

System Information
Guidance
O Check this box if an instrument configuration report is attached instead of completing the table.
Instrument system name and ID CN10621014
Instrument system site and location SGS, Bangkok
List system onent product numbers | List the serial numbers of each component
L G1530N 1. CN10621014
2, 2.
3. 3.
4, 4
A, 5.
6 6.
7. T
8. 8.
9. a.
10. 10.
Preparation

Discuss any specific issues with the customer prior to starting,

Review the instrument loghook.

Save instrument control settings before starting the procedure.

Perform general inspection of system for cleanliness

Check for proper installation of safety-related parts, assemblies , sensors ete

Check for required firmware updates and verify with customers if they would like it installed.

Before starting the following procedures, record the Detector Signal Output(s) in the results table, If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

QU0 Qg E&

Issued: 1-Dec-2020, Revision: A.02.06 Copyright @ 2020 Agilent Technologies
Page 2of 6

8850 and 6890 GC ] Agilent Technologies

Preventive Maintenance Checklist - Standard

Clean and inspect GC

o Unplug power cord from the power source,

LY Open GC covers and vacuum/remove any dust/debris. Pay particular attention to eooling fans.

& Inspect internal connectors for proper contact and placement.

& Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

& Verify oven motor spins freely and turns on with the oven door closed: off when the door is opened.
& Verify operation of all other fans - the inlet and EPC cooling fans.

W Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

& For the inlets installed, perform inlet maintenance as defined in the 6850 or 6890 manual -
“Maintaining Your GC" - for the inlet(s) installed.

&X' Replace the split vent trap on units with these inlets: Split/Splitless Capillary (S5L), Programmable
Temperature Vaporization (PTV), Volatiles Interface (VI).
O If the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any build up

of sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contamination — clean as necessary,

Zero Sensors and Leak test

& Zero all pressure sensors per the procedure in the 6890 Service Manual.

¥ Perform inlet pressure decay tests(s) as defined in the 6890 Service Manual. If the PM is done in

preparation for an OQ/PV, then the pressure decay test defined within that protocol can be used for
the PM.

& Record if test passed or failed in the results table.
ALS Maintenance

¥ Section NOT applicable

O Check all cabling and configuration settings between GC, tray, and injectors.
Vacuum or removed any dust, especially around fans.
Check operation of all fans,

Check for smooth operation of the needle support rod ~ clean if necessary

a

a

O Check syringe for smooth plunger operation.

a

O Check for correct operation of syringe volume stops.

Issued: 1-Dec-2020, Revision: A,02,06 Copyright @ 2020 Agilent Technol
Page 3 of 6
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Agilent Technologies

6850 and 6890 GC
6850 and 6890 GC Preventive Maintenance Checklist - Standard

Preventive Maintenance Checklist - Standard . J

Service Review

Attach available reports/printouts of all tests to this documentation.
Record the PM service activity in the customer's instrument records/loghook

Restore Instrument

& Restore the normal operating conditions using the Keyboard or Data System.
@ Check and record detector offset. Resuits should be similar to offset test conducted prior to PM.

& Perform a chemical checkout. If this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

Update/reset instrument maintenance counters as appropriate

Affix the PM sticker to the system or instrument loghook based on the customer's request.
Complete the Service Review Comments section below if there are additional comments
Review the service and any test results with the customer,

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Guidance Comments box below or if necessary, in the customer's IQ records.

If the PM service is performed prior to a qualification service, then use the qualification procedure as a
guide for final instrument set up and checkout.

DQ U ER R

6850 and 6890 GC Test. Results Table

Signal Output test = = e Before PM service | After PM service
Front detector output NIA N/A

Back detector output (6890 Only) NIA NIA
Pressure decay test . |Expectedresult | Actual result or N/A
Front inlet pressure decay test Pass Pass

Back inlet pressure decay test (6880 Only) Pass NIA

6890 and 6850 GC Parts List Table

The following kits are recommended for capillary and purged packed inlets. If this is a general PM and
the customer has a preferred set of consumables, you may use the customer's consumables.

Part Description i i -~ | Part Number | Model# where used | Consumed
SSL Capillary Inlet PM kit, splitless 5188-6497 G15630/G1540/G2630 1

SSL Capillary Inlet PM kit, split 5188-6496 G1b30/G1640/G2630 1
Larger 0.D. Liner O-Rings for 58 Flip Top - 10/pkg. 5188-5366 G1B30/G1640/G2630 |N/A

PP Inlet PM kit 5H188-6498 G1630/G1540/G2630 |N/A

Split vent trap PM kit, single cartridge (for PTV & VI) 5188-6495 G1630/G1540/G2630 |N/A

Tgnitor (glow plug) assembly with O-ring 19231-60680 G1530/G1640/G2630 | N/A
.011-inch Jet for capillary FID base G1531-80560* G1530/G1540/G2630 | N/A
.018-inch Jet for packed column with packed FID base 18710-20118* G1530/G1540/G2630 | n/A
.011-inch Jet for capillary column with packed FID base 19244-80560* G1630/G1640/G2630 | n/a

. 3 ’ Issued: 1-Dec-2020, Revision: A.02.06 Copyright @ 2020 Agilent Technologies
[ Issued: 1-Dec-2020, Revision: A.02.06 Cnpg:;ih; ffifm Agllenc Te“h“"l"g‘j—‘ Page 5 of 6




A
6850 and 6890 GC l

Preventive Maintenance Checklist - Standard .

* The jets (G1531-80560, 18710-20119 and 19244-80560) are recommended for 6850/6890 PM. Please
refer to the service note "COLUMNS/SUPPLIES-197A" for detailed information.

Agilent Technologies

Service Engineer Comments (optional

If there are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write in this box.,

Other Important Customer Web Links

0 How to get information on your product: Literature Library - http://www.agilent.com/chem/library
O Need to know more? - www.agilent.com/chem/education

O Need technical support, FAQs? - www.agilent.com/chem/techsupp

O Need supplies? - www.agilent.com/che: lies

Service Completion

Service request number 0006758346 Date service corapleted 5 APr 2024
Agilent signature Customer signature i

Document part number: G2630-90130

Issued: 1-Dec-2020, Revision: A.02.06 Copyright @ 2020 Agilent Technologies
Page 6 of 6

Agilent
CrossLab

Agilent Preventive Maintenance Services

Agilent GCMS
Preventive Maintenance

g’-‘«gilent Preventive Maintenarice provides factory recommended service for your analylical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.
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i Agilent
Agilent
) I’% g:nf:: I a2 h Agilent GCMS Preventive Maintenance Checklist C rOSS La b

Agilent GOMS Preveniive Malnienance Chsckilst ] .
From Ingight to Qutcoma From Insight 1o Qutcoma
; Important notice for customers

Introduction

The customer should complete the following before the Support Provider arrives on site:
This checklist covers the following model(s):

O Perform an autotune and retain the printed tune report just prior to the start of the PM to verify
Type Model performance of the equipment.

sq 5973 Series MSD Note: it is recommended to have the customer run the autotune and tune evaluation prior to

5975 Series MSD the PM and then start the vent cycle so that the instrument will be ready for the service

sQ representative.
50 5977 Series MSD
Important Customer Web Links
0 7000 Series MS/MS
) = To access Agilent training and education, visit hitp://www agilent.com/chem/training to learn
1q 7010 Series MS/MS aboul training options, which include online, classroom and onsite delivery. A training
specialist can work directly with you to help determine your best options.
aToF 7200 Series QTOF » Toaccess the Agilent Resource Center web page, visit https://www.agilent.com/en-
OToE 7250 Series QTOF us/agilentresources. The following information topics are available:
a r
«  Sample Prep and Containment
Customer information «  Chemical Standards
« Customers should provide all necessary operating supplies upon request of the engineer, +  Analysis
s Acustomer representative should be available to the engineer while performing the preventive «  Service and Support
maintenance procedures, Customers are responsible for regular maintenance and are
encouraged to observe the service representative. = Application Workflows
« Any parts not included in the Parts Lists section of this document are not part of the . .
rec{}renmc—nded Preventive Maintenance service nor are they included in the price of this « The alAgillent Community is an excellent place to get answers, collaborate with others about
séwice applications and Agilent products, and find in-depth documents and videos relevant lo Agilent

. technologies. Visit https://community.agilent.com/welcome
« If a system requires the use of extra or special procedures and/or parts for the maintenance

service, then these must be ardered separately and charged as a repair, which may incur = Videos about specific preparation requirements for your instrument can be found by
additio}wal costs. searching the Agilent YouTube channel at hitps://www.youtube.com/user/agilent

+ Need to place a service call? Flexible Repair Options | Agilent
Customer Responsibilities

. : Service Engi ) nsibilitie
Customers should ensure that all necessary operating supplies, consumables, and usage- gineer’s Responsibilities
dependent items such as gases, vials, syringes, calibrant solution and solvents requwe_d for « Contastilenstrpranteps i oo a e s sl ek s
successful preventive maintenance are available. A customer representative should be available

: Il preventive maintenance visit.
while the preventive maintenance is being performed.
s Only select those pages that relate to the system or module being serviced.

+ Complete empty fields with the relevant information,

Revislon: A.05, lssued: July 2023 "

ise8 Bwes
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Revision: A0S, lssued: July 2023 & DE Number DE4B526731 Page __of __ a8 Bues 1
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Agilent
Agilent GRS Preventive Mainienance Checkiist C H OSS La b
From Insight to Dutcome
« Complete the relevant checkboxes in the checklist using either a "X" or tick mark "v™,
e Check "Service not applicable” check boxes ta indicate services/tasks not delivered, as
appropriate.

« Complete the Preventive Maintenance services in order by sections: Review, System Checks,
Pump maintenance, Cleaning Systern and Filters, then System Post Check.

o The tasks in each section may be completed in the most logical order relevant to
the system. Complete the Service Review section together with the customer.

« Complete the fields for page numbers at the foot of each selected page

« Add relevant page numbers to selected pages and complete the fotal number of pages fieid in
the Service Verification section

s Complete Signature Page and attach Signature Page to Service Order.

Additional Instruction Notes

« Preventive maintenance is a factory recommended procedure designed to reduce the
likelihood of electromechanical failures. Failure to perform preventive maintenance may
reduce the long-term reliability of certain instruments and systems. Two preventative
maintenances (PMs) per year are recommended, the Major PM Service will be performed
annually with an Interim PM performed 6 months after the Major PM.

Definition of the Task/Recommended items within the document

Task Recommended
Yes Mo Interim Major As Needed
v Yes selected means that the task was done or the
part was required
v No selected means that the task was not done or

the part was not required.

v Interim selected means that this task is
recommended to be done at 6-month intervals

Major selected means that this task is

v recommended o be done yearly; if the customer
would like a service to be done at the 6-month
interval then the service could be purchased

As needed selected means that the task was
v done, or the part was used as needed. For

example, there could be two types of filters that

could be used, and this was the one selected.

Revigion: A05, Issued: July 2023
DE Mumber DE4B526731 Fage __of
@ Agilent Technologles, Inc. 2023

Agilent

Agilent
Agilent GCMS Preventive Maintenance Checklist C rOSS La b

From Insight to Dutcome

Instrument Maintenance

Select the appropriate service to be performed.

[ Interim Preventive Maintenance (when available, is typically 6 months or at the request of the
customer)

O Major Preventive Maintenance (Yearly)
0O Enhanced Preventive Maintenance (when available, is provided "As needed”)

System Information

0 Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID

Instrument System Site and Location - |sas Bangkok

[Et Systsrﬁ Component Product Numbers Lié_t the Serial Numbers of each'Cnmp‘on.ent

G3172A US61633132

1L
2
3
4.
5.
6.

Preparation

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before slarting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes

Check firmware version(s). Updating to the most current versions is strongly recommended.
Verify with the customer before updating.

EEEAREBEBE

- Agilent

Revision: A.05, Issued: July 2023 i
DE Number DE4B526731 Page __of ___ -
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Agilent h
Agitent GOMS Preventive Malntenanos Checklist C I’Q SS E_a iy

Fram Insight to Gutcome

Preventive Maintenance Procedures

[0 Service Not Applicable

Interim / Major Preventive Maintenance — GCMS

Yes/hio Interim/Major | Description

K O ] =) Perform general inspection of system for cleanliness

2 0 =] Discuss any problems the custamer is having with the instrument

g0 o Review customer maintenance records and exclude malntenance on recently senviced items ,

B 0O = Review the most recent autotune report. This will give a starting point for evaluating spectral
peaks, baseline noise, peak shape, mass assignments and resolution.

Interim / Major Preventive Maintenance — System Checks

0 Service Not Applicable

[&stem Checks
Yas/No Interim/Major |Description

m} [=i] M| Verify that calibration pesks were seen prior to starting the PM

3]

Vent the instrument

Inspect vacuum hoses, pump, exhaust tubing, and power cords for excessive wear.

Visually inspect callbrant levels = PFTBA PFDTD (if appl), IRM (if appl). Refill if available.

Look for any obvious external damage or problems.

Clean air intake(s). Cosmetic cover(s) may need to be remaoved.

Verify system line voltage maets instrument specifications: Yes@ NoD

0O 8 8 0 8f € 8 &

8| O O Oof O o O

E S B B @ 8 &
E @ 8 8 8

4]

For Hydrolnert systems, verify customer is running hydragen: Yes O No O

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps

0 Service Not Applicable

Yes/No O O Wet Mechanical vacuum pumps

Yes/Mo Interim/Major |Description

B0 @& =] Check for evidence of oil leakage. Check pump gasket for leakage

= ln] =} = GC/MS SQ with diffusion pump; drain and replace diffusion pump oil.

B 0O = =) Drain and replace mechanical pump cil

O« = =) Replace il Mist Filter if applicable

Revision: A0S, Issued: July 2023
DE Number DE48526731 Page __of
® Agilent Technologies, Inc. 2023

- Agilent

Agilent GCMS Preventive Maintenance Checklist

Agilen
CrossLab

From Insight 1o Dutcomn

Yes/No o

Wet Mechanical vacuum pumps

Discuss with customer the need for more frequent oil changes if the oil is ﬂirly

0 @ ]

Don't use mist filters with Chemical lonization.

o
H 0O = =
=
ri)

2 0 =

Perform anti-suckback valve test. Power an until side plate is held closed, power off and

check that side plate holds closed. Visually confirm that no oil returns up vacuum hose.

Interim / Major Preventive Maintenance - Dry Mechanical vacuum pumps

- Diaphragm

# Service Not Applicable

Yes/No O O

Dry Mechanical vacuum pumps - Diaphragm

Yes/No Interim/Major

Description

o0 ® E

Check for evidence of poor vacuum - Turbo power demand, poor manifold vacuum, etc.

Clear air flow paths of dust.

oo o] 5]
oo @ @
oo @ [=]

If vacuum is poor, then replace the diaphragm pump.

Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed.

Interim / Major Preventive Maintenance - Dry Mechanical vacuum pumps

- Scroll

¥ Service Not Applicable

Yes/No 0O O Dry Mechanical vacuum pumps - Scroll
Yes/No Interim/Major |Description
00 ® B

Replace the tips seal on the IDP pump.

oo @

Check for evidence of poor vacuum — Rough vac pressure, turbo power demand, poor
manifold vacuum, ete.

oo & Replace the Exhaust Filter if required.

oo =] Discuss with customer the need for more frequent changes, if needed.
oo ® Inform customer that pump gas ballast should be installed all the time.
oo = =B

I

Perform anti-suckback valve test. Power on until side plate is held closed, power off and

check that side plate holds closed

Revision: A0S, Issued: July 2023 E

DE Number DE48526731

® Agilent Technologies, Inc. 2023
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Fram Insight to Quicome

Interim / Major Preventive Maintenance — Cleaning System and Filters

[0 Service Not Applicable

Cleaning System and Filters

Yes/No Interim/Major |Description

Fans

B
m]
)
=

Remove dust from fans and vent covers.

Verify fans are functional and that there is enough space around the
linstrument for proper cooling

Source cleaning (al! sources except Hydrolnert)

B
o
(3]
=

@ o u = Open analyzer and remove the scurce.
[~ [n [u} = Disassemble, Clean, Re-assemble source. (7200, also, remove and clean
entrance lens) =
= o =) Re-install source and close analyzer,

Hydrolnen Source
Source NOT to be abrasively cleaned. Na cleaning required at PM. If 2
decrease in performanice is observed, recormmend Lo the customer that
o®g 0O o filaments, insulators {repeller and extractor), extractor lens, and repeller lens
may need 1o be replaced o restore performance. Hydroinert source should
not be run with helium carrier,

Filters
0@ o @ Replace RMSH-2 Heliumn gas filter {collision cell gas) - if applicable.
0@ o Replace RMSN-2 Nitregen gas filter (callision cell gas) - if applicable
(o [u] = Replace RMSHY-2 Hydrogen gas filter (Hydrolnert and JetClean) = if
applicable.
o e H = CP17973 — Gas Clean GS/MS Filter {for He, N2 or H2 carrier) — if required
oo o @ §150-0071 - Methane Gas Filter {Cl systems) — if applicable

Guidance; Gas filters need to be changed only If reguired (ie indicating traps show colar change, or if Big Universal Trap
are approaching saturation based on time installed or number of gas cylinders changed for that trap)

Revision: A.05, Issued: July 2023

DE Number [E48526731 Page__of eeg Ber Agilent

® Agitert Technologies, inc. 2023 -

Agilent
Agilent GCMS Preventive Maintenance Checklist C rO SS La b

From Insight to Qutcome

Interim / Major Preventive Maintenance — System Post Check

0O Sservice Not Applicable

System post-check

Yes/No Interim/Major |Description

=] =] =] Pump system back down. Wait until system stability has been achieved.

@ O [=] Verify system vacuum reading(s) via the gauge controller,

B0 & Leak Check

[= =] =] Verify system in manual tune

B0 @ Compare against previous tune file report(s)

B0 8 & Chlange to Tune and verify that all temperatures, pressures, and gas flows reach method set
B0 @ @& EEI:; manually that you have calibration peaks.

B0 &8 @ El Autotune Performed

Guidance: If the PM Service is performed prior to a qualification service, then use the qualification procedure a5 a quide
for final instrument setup and checkout.

Service Review

Attach available reports/printouts of all fests to this documnentation.

Record the Preventive Maintenance service activity in the customer’s records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

| Complete Signature Page and attach Signature Page to Service Order.

EEREEEER

Test Resulis
Test Iﬁescripﬁnn Expected Test Result Actual Test Result
Revision: A0S, Issued: July 2023 o
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Agilent GCMS Preventive iviainienance Ciy
From Insight 1o Ouicome:

Signature Page

Service Engineer Comments (optional)

. If?hére are-an_y specific points you wish to note as part of performing the service review or |
other items of interest for the customer, please write in this box.

Service Verification

Service Request Number. Date of Service Completion:

6006759346 5 Apr 2024
Sarvice Enoinser Name: Customer Name;
Service Frnineer Sionature Total number of pages in this document:

Revision: A.05, lssued: July 2023 ) 2
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From fnsight 1a Dutcoma
Parts for consumption during PM

Common Oil and MS Gas Filters - 5973/5975/5977/7000/7010/7200/7250 Series

Part Description Part Number Interim Major  As Needed
Agilent AVF Platinum, 1 quarn 5191-5851 L v v
Helium gas filker* (collision cell gas) = if required RMSH-2 o v
Nitrogen gas filter*(collision cell gas) = if required RMSN-2 o v
Hydrogen gas filler* * (Hydrolnert and JetClean) — if

required RMSHY-2 v v
Chemical lonization Gas Purifier (C systems)

(Methane) = if required #190-9071 ¥ d
Gas Clean GS/MS Filter (for He, N2 or H2) — if

required CP17973 bl v
# Gas Clean Filter Kit GC/MS 1/8 in (complete

replacement kit - bench mounted) - if required CRIZHT d
# Gas Clean Carrier Gas Kit for 7890 for He, N2 or

HZ; Bracket, Mount and Filter = if required GRI798 £
# Gas Clean Carrier Gas Kit for 8890 & 8860 for He, CP179880 -

N2 or H2; Bracket, Mount and Filter — if required

Gas filters need to be changed enly if required (je indicating traps show color change, or if Big Universal Trap are
approaching saturation based on time installed or number of gas cylinders changed for that trap)

* Big Universal Trap (BUT), 1/8" fittings

* Hydrolnert and JetClean Systems

# Allernate Gas Clean kit part numbers, A Gas Clean filter is included in the kits. They are only necessary if replacing
carrier gas Big Universal Traps with indicating traps

MS Maintenance Supplies for 5973/5975/5977 Series

Part Description Part Number Interim Major  As Needed
Diffusion purnp fluid (Diffusion Pump Models) (6]?:2-0809 v .f
Exhaust oil mist trap (threaded) Edwards/Pfeiffer G1099-8003% v v o
D542 Oil Mist Eliminator 3/4G & 3/8 SRO3706556 v
[DP-3 Tip Seal Replacement Kit (IDP-3 Dry Scrall
Pump Models - Includes tip seal, 60mm filter G7077-67018 v v v
element, tools, mask and cleaning supplies)
IDP-3 Tip Seal Replacement Kit (no tools - CSDP/N)  5190-9561 v v
IDP-3 Tip Seal Replacement Kit (no tools = VPD P/N)  IDP3TS ¥
Filter elernent for IDP-3 (diameter; 60mm) REPLSLRFILTER2 v ¥
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Agilent GCMS Preventive Maintenance Cleukiist

MS Maintenance Supplies for 7000/7010 Series

From Insight to Ouicome

Part Description Part Number Interim  Major  As Needed
Ol Mist Filter RVE G6600-80043 v v <
IDP-10 Tip Seal Replacement Kit (IDP-10 ry Scroll
Pump Models = Includes tip seal, 102mm filter G7004-67023 v ¥ v
element, tools, mask and cleaning supplies)

L[ﬁ-)‘lo Tip Seal Replacement Kit {no toals etc. —VPD ¥3807-67000 " v 7
Filter element for IDP-10/1DP15 (diarmeter; 102mim) REPLSLRFILTER L4

Filter elernent for IDP-10/IDP15 (diameter 79mim) REFLSLRFILTER1 v

MS Maintenance Supplies for 7200/7250 Series
Part Description Part Number Interim  Major  As Needed
i

RIS Probe Maintenance Kit (7200 Series only) G7005-60170 v

DS2072 Oil Mist Eliminator SRO3706800 ¥ L
D£S202 3/8 Magnetic Plug and Gasket SRO3701824 Ed ¥
IDP-15 Tip Seal Replacement Kit (IDP-15 Dry Scroll

Pump Models - Includes tip seal, 102mm filter 5190-9613 ¥ v v
element, toals, mask and cleaning supplies)

|DP-15 Tip Seal Replacement Kit (no tools etc.—= VPD X3815-67000 v 7 v
P/N}

Filter element for IDP-10/IDP15 (diameter: 102mm) REFLSLRFILTER ¥

Filter element for IDP-10/IDP15 (diameter: 79mm) REPLSLRFILTERT v v v

Hydrolnert Source Supplies

Ta determine if replacement of Hydrolnert parts is required, please review tune history and sample signal intensity
performance, If performance is decreasing, the below parts maybe use to restore performance as part of the FM.

One way to determine if the source performance on 50 is being affected is to review the gain factor history in autotune
reports or tune histary csv file. If the gain factor is increasing the source perfermance maybe deg rading.
Since TQ tunes to a fixed gain factar, review PFTEA abundance. |f PFTBA abundance is decreasing over time, the

source performance maybe degrading.

Resl sample/standard area counts are another way to determine the performance, there could also be other factors
that affect compounds abundance such as inlet and column status.

Part Description Part Number Interim Major  As Needed
Repelier Insulater (gty 2) G1099-20133 ¥
Lens insulator for Extractor (ring insulator) G2870-20445 ¥
Hydrolnert Extractor lens (2mm) G7078-20909 v

v

Hydrolnert Repeller

Revision: A.05, Issued: July 2023
DE Number DE4B526731
© Agilent Technologies, Inc. 2023
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Agilent GCMS Preventive Maintenance Checklist C rO SS La b
From Insight to Cutcoma
Common Parts Reference

(Purchased by customer, not included as part of PM)

Filaments and Calibrant Supplies 5973/5975/5977/7000/7010/7200/7250 Series

| Part Description : Part Number sQ TQ QTOF ]
El High Temperature Filaments g;ugs—sunm 597X 7000x NIA
HES El Filaments 67002-60001 59778/C 7010% A
LE-El Filaments (7250 QTOF) G3850-60021 N/A N/A 7250
Cl High Temperature Filament = 5Q, TQ, 7200
ek G7005-60072 NIA NIA 7200/8
Axial CI Filament, W/Re Straight (7250 QTOF) 6725060005 N/A N/A 7250
PFTBA GCMS Tuning Standard calibrant 05971-60571 597X 70X0 72X0
 PFOTD calibrant, 1 mL 85008510 597X 70%0 72%0
PFET, IRM calibrant for GG QTOF 0.5mL (7200)  5190-0531 N/A N/A 7200A/8

Transfer line seals and springs 5973/5975/5977/7000/7010/7200/7250 Serles

Part Description Part Number sq TQ QTOF
ClInterface tip seal {(ceramic tip and spring comba)

[nonc;: ptured CI tip seal interface) (5973, 5975, G1999-60412 5973, 5975 70008 N/A
FO00E;

Clinterface tip seal (ceramic tip and spring

lew/non-magnetic spring combo) G7002-60412 NIA 70104 N/A
{non-captured Cl tip seal interface) (70104)

ClInterface tip seal spring (spring only) G1999-20023 597X 70X0 72X0
Cl Interface tip s__ear (tip only) (captured style) G3870-20542 5977x T0X0 72%0
Transfer-Line Tip Base, Threaded {captured style) G3870-20548 §977x 70X0 7240
Transfer-Line Tip Cap, Threaded (captured style) G3870-20547 s977x TOX0 7250
RIS Xfer Tip (7200) G7005-20542 NA N/A T200A/B
RIS Xfer Tip Spring (7200) G7005-20024 MN/A N/A J200NB

MS Maintenance Supplies for Intuvo 9000 MS Series

FParl Description Part Number sQ TQ QTOF
Swaged MS Tail - Packaged G4590-60009 5977x% 7000 MIA
Swaged MS Tail (HES) - Packaged G4590-60109 5977x 7070x MIA
Rewvision: A 05, Issued: July 2023 " . .
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b s Prakis B n’JSS La b - Agilent GCMS Preventive Maintenance Checklist rO SS La b
From Insight 10 Dutcome: From Insight 10 Dutcoma
Heater/Sensor assemblies for 5973/5975/5977/7000/7010/7200/7250 Series

1on source insulators for 5873/5975/5977/7000/7010/7200/7250 Series

2 | Part Description : Part Number |
Part Description Part Number sQ Q QroF ¥ s b alkioy
Stainless Steel Heater/Sensor assembly
Repeller insulator (SQ, TQ) §1099-20133Qy2 597X 7000x N/A (SSTH 350) G3B70-67180 507X N/A N/A
Lens insulator for extractor lens {ceramic fing G3870-20445 5977x  7000C/D/E /A Inert Heater/Sensor assembly
insulator) (Extractor source) (inert E1350) G3870-67179 597X FO00A/RE M
Lens insulator for Extractor lens (Vespel ring 67000-20445 N/A 70008 only N/A
insulstor} {70008 extractor ion source) ;"acf;? e Sens EssenY 6387067177 5977x  J000C/D/E N/A
_____ : - rEl
Lens stack insulator fo(rj ss; Inert, ‘Emz;?\?r;ﬂe‘{)mes G3170-20530 597X 7000x N/A H2 El Heater/S Assembly — Hydrolnert N
ion foo ntrance lens) (Vespe! ensor Assembly — Hydralne
_(captures jon focus and @ e TR G7078-67910 5077 7000C/D/E N/A
Lens insulator for Extractor lens for HES/LEEI 700220064 5077B/C 2070% 7250
{ceramic ring insulator) C1 350 Heater/Sensor Assembly CHRITETATS 507
Lens stack insulator/halder for HES/LLEI (Vespel)  G7002-20074 5977B/C 7010x 7250 (c1350) % FOX0x NiA
1 Repeller Lens Insulator (5Q, TQ) (31999-20423 597X 70X NiA Ring heslei/sensor assembly (HES, RIS and LEEN)
P! = o Py {ceramic ring) G7002-60058 5977B/C 7010x 72%0
Cl Lens stack insulator (SQ, TQ) (Vespel) G3170-20540 597X x B - Johw d, )
Repél:er insulatar (7200 RIS} (Ceramic) G7005-20447 M/A N/A T200A/B )
Rou
Extractor Lens Insulator {7200 RIS) (Vespel) G7005-20133 N/A N/A 72004/8 gh pump hoses 5973/5975/5977/7000/7010/7200/7250 Series
1on Focus Insulator (7200 RIS) (Vespel) 6700520442 N/A NiA 120088 I Part Description Part Number sQ TQ QTOF [
Ci Repeller Insulator/bushing (7200 RIS) (Ceramic)  G7005-20080 N/A /A 7200A/8 Foreline Hose - imbedded spring G7077-60119 507X 70%0x 72%0
Hydrolnert coated lenses for 5977/7000 Series Common MS Maintenance Supplies
Part Description Part Number 50 TQ QTOF ] Part Description : Part Number sQ TQ QTOF |
Hydrolnert Repeller G7078-20902 5977x  7000C/D/E N/A Abrasive paper, 30 pm 5061-5896 507% 70%0 72X0
Ext Source Body — Hydralnert G7078-20903 5977x ?OUGCIDIE NiA Alumina powder 393706201 597X FOX0 72%0
Hydrolnert Extractor lens (9mm) G7078-20909 5977x 7000C/D/E NIA Cloths, clean (pkg of 15) 05980-60051 507X FOX0 72%0
Jon Forus Lens — Hydrolnert G7078-20905 5077x  7000C/D/E /A Cloths, cleaning (pkg of 300) 93104828 597X 70%0 72X0
Entrance Lens = Hydrolnert G7078-20904 5977x 7000C/D/E N/A Cotton swabs (pkg of 100) 5080-5400 ) 597X 70%0 7240
Gloves, clean, large 8650-0030 597X 70%0 7240
Gloves, clean, small 8650-0029 597X 70X0 72%0
Revision: A0S, Issued: July 2023 nfos Revision: A0S, |ssued: July 2023 e E
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From Insight 10 Dutcome From Insight 1o Ouicome
Agilent CrossLab Start Up Services
. Introduction
Agilent G8160A Teledyne Tekmar Atomx
XYZ Customer Information
Pl‘eventive Maintenan ce « Custorners should provide all necessary operating supplies upon request of the engineer.

« Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

« Any parts not included in the Parts Lists section of this document are not part of the
recornmended Preventive Maintenance service nor are they included in the price of this

service.
e P . « Ifa system requires the use of extra or special procedures and/or parts for the maintenance
ingst i t\fr-,;n ive Maintenance provides factory recommended service for your analytical service, then these must be ordered separately and charged as a repair, which may incur
ents to assure reliable operation and the accuracy of your results additional costs.

Delivgred by_highly traingd and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completin i i i
| Lis g the preventive maintenanci :
of this checklist is provided for your records. RS Ao
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Agilent GB160A Teledyne Tekmar Atamzx XYZ Preventive Maintenance Checklist C rOSS La b

From Iasight 1o Citcoma

Important Customer Web Links

. To_agcess )_\gilent L%niv_ersity, visit hitp://www.agilent.com/crosslab/university/ to learn about
tralnlng uptlons_{ which include online, classroom and onsite delivery. A training specialist can
waork directly with you to help determine your best options.

» Toaccess the Agilent Resource Center web page, visit https: i
. ; ps.//www.agilent.com/en-
us/agilentresources. The following information topics are available: ’

*  Sample Prep and Containment
*  Chernical Standards
+  Analysis
*  Service and Support
*  Application Workflows
L] i i i
corki e one e N R R e e R
technologies. Visit https://community.agilent. com/welcome

= Videos about specific preparation requirements for i
: : s for your instrument can be found b
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent /

» Need to place a service call? Flexible Repair Options | Agilent

Revision: 1.0, Isstted: March 2022 e, 5 -
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Agilent GB160A Teledyne Tekmar Atormx XYZ Preventive Maintenance Chacklist L, rO SS La D

From Insight to Outcome:

Service Engineer’s Responsibilities

Revision: 1.0, Issued: March 2022
Document Number: G8160-90003 Page 4of 10
@ Agilent Technologies, Ine, 2022

Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

Only select those pages that relate to the system or module being serviced.
Complete empty fields with the relevant information.
Complete the relevant checkboxes in the checklist using either a "X" or tick mark "v".

Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate,

Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the 1asks listed.

Complete the Service Review section together with the customer.
Complete the fields for page numbers at the foot of each selected page

Add relevant page numbers to sefected pages and complete the lotal number of pages field in
the Service Completion section

Ask the customer to sign the Service Verification section including the customer’s and your
signature.

4 Agilent
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gilent G8160A Teledyne Tekmar Atomx XYZ Preventive Maintenance Checklist C ro SS La b

From Insight to Outcome

Instrument Maintenance

Select the appropriate service to be performed.

O Interim Preventive Mair itenance (WhEI’ avai i |l- T
allable, is typically 6 ratth h
] Y Y months or at the equest of the

¥ Major Preventive Maintenance (Yearly)
0 Enhanced Preventive Maintenance (when available, is provided “As needed”)

System Information

O Check this box if an i : ; ) )
b e poxiTannstument configuration report i attached instead of completing the

: Instrument S)‘S‘le'm MName and ID

ﬂgtrun‘lenfSysteén_Sitaand-Lcca_tinn ~ |sGs, Bangkok

List System Component Product Numbers List the Serial Nﬁmbers of each Component

1. GB8160A UsS18005018

2.

3

4.

5.

6.

7.

8

9.
Ef::iﬁﬂ: 1 E Issued: March 2022 ."o';; o’ H
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Agilent G150A Teledyne Tekmar Atormx XYZ Preventive Maintenance Checklist LrossLan
From Insight 1o Qutzome

Preparation

Discuss any specific issues with the custorner before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control sellings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes

Check for required firmware updates and verify with customers if they would like them
installed. Firmware update(s) are strongly recommended.

ERERARERBR
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Agilent GB160A Teledyne Tekmar Atomix XYZ Preventive Maintenance Checklist C ross La b Agilent GB1604 Teledyne Tekmar Atomx XYZ Preventive Maintenance Checkiist L, ro SS La m

From Ingight 10 Qutcomn Fram Insight to Quicome

Preventive Maintenance Procedures Restore Instrument

Cl Sardoe Notdppilabin [0 Service Not Applicable.

. . 4 = = ; ; tomer's method setpoints
Preventive Maintenance Task Section #1 - Verify and adjust functionality ¥ Restore custom

of Atomx XYZ # Run a standard to ensure functionality of Atomx XYZ
[ Service Not Applicable. Service Review
¥ Verify 5V and 24VDC supplies with multimeter and LEDs -
i intouts of all tests to this documentation.

# Verify electronic performance in diagnosti ¥ Attach available reports/prin
# Ensn?;e flow ra:e pw mlfmirlw - “ # Record the Preventive Maintenance service activity in the customer's records/logbook.
# Perform syringe initialization ¥ Record the PM event in the Smart Alerts logbook, if applicable.

j i intenance counters as appropriate.
¥ Adjust arm tilt and cantor, if needed # Update/reset instrument main - )
¥ Adjust gripper tilt and pads, if needed Replace pads if needed &1 Affix the PM sticker to the systern or instrument logbook based on the customer's request.
¥ Verify unhindered moveme'nt of vial s;ensor flag . # Complete the Service Engineer Comments section if there are additional comments.
¥ Perform arm/origin alignment, if necessary 1 Review this service, parts replaced, and test results obtained with the customer.
M Check IS d adjust 'Jf B If the instrument firmware was updated, record the details of the change in the Service

SR AR e Engineer's Comments box. Systems in a compliant environment may need additional
¥ Check system history for proper purge and bake pressures documentation.
W Check system history for errors 1 Complete the Signature Page with both Service Engineer and Customer signatures.
¥ Leak check system
O Perform benchmark test

Test Results
Interim Preventive Maintenance Task Section #2 - Clean Atomx XYZ

Test Description Expected Test Result Actual Test Result |
[ Service Not Applicable. ook Teot Less than 1 PS| Fail, Call for Repair
# Clean system and fans All Pass N/A
o Remove dust from electronics and boards Bengnnzk
o Remove any dirt or dust that is present on fans
o Remove dust from sensors
¥ Remove front sparger and clean glassware. Inspect glassware, ferrule, 3-port valve. Replace
if necessary.
# Clean tray of debris
¥ Clean sample cup of debris
i Clean waste container and water reservoir, and ensure no debris is clogging waste lines
Revision; 1.0, Issued: March 2022 " i - " ; i
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Agilent GB160A Teledyne Tekmar Atomix XYZ Preventive Maintenance Checklist

Consumed PM Parts

Agilen
CrossLab

Fram Insight to Oncome

Agilent GB160A Teledyne Tekmar Atomx XYZ Preventive Maintenance Checklist

Signature Page

~Agilent ,
Lrossean

AR AN L ]

From Insight to Outcome

: Product or Model# Quantity
Part Description Part Number . where used consumed ) _
Sparger, SmL, fritted 5182-0852 P&T N/A Service Engineer Comments (optional)
Sparger, 25ml, fritted 5182-0851 P&T
3 1 I e R )
Sparger, S, fritless 5182-0850 PaT N/A | If there are any specific points you wish to note as partb of performing the installation or ather |
i i s of i for mer, please write in this box. |
Sparger, 25mL, fritless 5182-0849 P&T N/A iemeoknteratiar e cone: |
Gripper Finger Caps G8160-60089 GB160A 1 |
|
| |
' |
| seons e e S — - e
Service Verification
Service Reguest Number. Date Service Completed:
6006759346 5 Apr 2024
Sarvira Enninasr Mame: Customer Name:
ure; C
Total number of pages in this document:
Revigion: 1.0, Issued: March 2022 . ,:, o . :
Documnent Number: GB160-90003 Page 9of 10 en . e Revision: 1.0, Issued: March 2022 =
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*'a,";m A Certificate of Calibration

NSCTISETIS 17025
Cabbration (U7

Equipment: Balance Certificate No.: C01243462
Model: CPA225D Issued Date: 13 November 2024
Serial No. (or ID.): 28812504 (B2014002) Job No.: WO-00047988
Manufacturer: Sartorius Page: 1of 5
Condition: In condition

Customer: SGS (THAILAND) CO., LTD.

1/209, 1/211 Moo 1, Tambol Banchang,
Amphur Banchang, Rayong 21130 Thailand

Environment Condition: Temperature 21 °C + 09°C
Humidity 72 %RH + 1.6 %RH
Calibration Place: SGS (THAILAND) CO., LTD. ( Balance Lab)
1/209, 1/211 Moo 1, Tambol Banchang,
Amphur Banchang, Rayong 21130 Thailand

Calibration By:
07 November 2024
In-house method, CAL-WI-47, based on UKAS Lab 14

Calibration Date:
The Method used:

Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02240400

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

vt Mandny maTuTal dafn

DKSH Technology Limited

2533 ouuAn wrnuRan wewaTeus nqanmuas 10260

2533 it Road, s . Banghkek 10260

Phone: +66 2639 T000  Email: info.calibrabong@dksh com  Website: www. dksh comiscientific-thailand

Delivering Growth - in Asia and Beyond.

&= DKSH

Certificate No.: C01243462 Page: 2 of 5
Calibration Results:
Before Adjustment

Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.

Nominal Test Value 110 (9)
Reference Points (g)

A B C D E

- 0.0000 -0.0001 -0.0003 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.00001 (g)

Nominal test value (g) Standard Deviation

CAL-FM-C01-14: 12 Sep 2022

5 0.000005
50 0.000005
Error of indication from nominal or conventional mass value., Readability 0.00001 (9)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
k
(¢)] (9) @ (9@ ()}
0.01 0.010001 0.01001 0.00001 0.000011 2.03
0.05 0.049998 0.05001 0.00001 0.000012 2.02
0.1 0.100003 0.10002 0.00002 0.000013 2.01
0.5 0.500003 0.50000 0.00000 0.000016 2.01
1 1.000014 1.00001 0.00000 0.000018 2.00
5 5.000016 5.00003 0.00001 0.000027 2.00
10 10.000013 10.00005 0.00004 0.000034 2.00
20 20.000011 20.00006 0.00005 0.000048 2.00
50 50.000028 50.00008 0.00005 0.000080 2.00
70 70.000039 70.00012 0.00008 0.00013 2.00
90 90.000048 90.00013 0.00008 0.00016 2.00
Vi MAway RTUTAD $in
2533 it Road, . Bangkok 10260

Phone: 66 2639 7000 Email: info.calibrabongidkah com  Website: www. dksh comiscientific-thailand
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&%= DKSH

Certificate No.: C01243462 Page: 3 of 5
Before Adjustment (Cont.)
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001  (g)
Nominal test value (g) Standard Deviation
110 0.00005
200 0.00005
Error of indication from nominal or conventional mass value., Readability 0.0001 (9)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
k

()} @ 9 ()] @
105 104.99998 105.0002 0.0002 0.00019 2.00
110 109.99997 110.0002 0.0002 0.00019 2.00
120 119.99997 120.0003 0.0003 0.00021 2.00
130 129.99998 130.0003 0.0003 0.00023 2.00
140 139.99998 140.0003 0.0003 0.00024 2.00
150 149.99999 150.0004 0.0004 0.00023 2.00
160 160.00000 160.0004 0.0004 0.00027 2.00
170 170.00000 170.0002 0.0002 0.00027 2.00
180 180.00001 180.0002 0.0002 0.00030 2.00
190 190.00001 190.0002 0.0002 0.00031 2.00
200 199.99996 200.0003 0.0003 0.00029 2.00

wiin fandon maTuTal S

DKSH Technology Limited

2533 U wwrauan et Teue njaommmies 10260

2533 it Road,

. Banghkok 10260

Phone: +66 2639 7000  Email info.calibrabong@dksh com  Website: www. dksh comiscientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C01-14: 12 Sep 2022

Certificate No.: C01243462

&= DKSH

Page: 4 of 5

After Adjustment
Eccentric Error: Weight to be1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
i Nominal Test Value 110 (9)
YIS Reference Points (g)
2\ | A B c D E
|| e ] - 0.0000 | -0.0001 | -0.0003 | 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.00001 (g)
Nominal test value (g) Standard Deviation
5 0.000005
50 0.000005
Error of indication from nominal or conventional mass value., Readability 0.00001 (9)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
k
(¢)] (9) @ (9@ ()}
0.01 0.010001 0.01000 0.00000 0.000011 2.03
0.05 0.049998 0.05000 0.00000 0.000012 2.02
0.1 0.100003 0.09998 -0.00002 0.000013 2.01
0.5 0.500003 0.49998 -0.00002 0.000016 2.01
1 1.000014 1.00001 0.00000 0.000018 2.00
5 5.000016 5.00001 -0.00001 0.000027 2.00
10 10.000013 10.00000 -0.00001 0.000034 2.00
20 20.000011 20.00001 0.00000 0.000048 2.00
50 50.000028 50.00002 -0.00001 0.000080 2.00
70 70.000039 70.00003 -0.00001 0.00013 2.00
90 90.000048 90.00003 -0.00002 0.00016 2.00

witin Buanday maTuTal s

DKSH Technology Limited

2533 oI wenauen cemss Teus nqaumurs 10260
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Before Adjustment
Job No.WO-00047988

100

100

Certificate No.: C01243462 Page: 50of 5 Error of indication Readability:0.00001g
0.0003
0.00025 +
After Adjustment (Cont.) L
0.0002
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001  (g)
Nominal test value (g) Standard Deviation 0.00015
110 0.00005 0.0001
200 0.00004 T
0.00005 ¥
Error of indication from nominal or conventional mass value., Readability 0.0001 (g) 0 T ; ¥ T
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty 0.00005 T
K -0.!
@ @ ()] @ ()] +
-0.0001
105 104.99998 105.0000 0.0000 0.00019 2.00 0.01 01 1 10
Display of balance
110 109.99997 110.0000 0.0000 0.00019 2.00 XErrorof indication —Uncert (+) —Uncert (-) play
120 119.99997 120.0000 0.0000 0.00021 2.00
130 129.99998 130.0000 0.0000 0.00023 2.00
140 139.99998 140.0000 0.0000 0.00024 2.00
150 149.99999 150.0000 0.0000 0.00023 2.00
After Adjust
160 160.00000 160.0000 0.0000 0.00027 2.00 Job No. WO-00047988
170 170.00000 170.0000 0.0000 0.00027 2.00 Readability:0.00001g
Error of indication
180 180.00001 180.0000 0.0000 0.00030 2.00 0.0002
190 190.00001 190.0000 0.0000 0.00031 2.00
0.00015
200 199.99996 200.0000 0.0000 0.00029 2.00 T
0.0001
0.00005
The End of Certificate 1 L + =+ T
0 - Ed
-0.00005 T T +
-0.0001 T
-0.00015 -
-0.0002
0.01 0.1 1 10
Display of balance
X Error of indication =Uncert (+) =Uncert (-)

wiin fandon maTuTal S
DKSH Technology Limited

2533 ouuAmain wrruean cewts Teus njaomueues 10260
2533 it Road, . Banghkek 10260
Phone; +66 2639 7000 Email: info eom  Website: PR,

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022



Error of indication

0.0008

Before Adjustment
Job No.WO-00047988
Readability:0.0001g

0.0007

0.0006

0.0005

0.0004 -

0.0003 ¥ *

0.0002 +—¥—%

0.0001

0 -

-0.0001

-0.0002
100

XErrorof indication

Error of indication
0.0004

150

= Uncert (+)

200

=Uncert (-)

250

Display of balance

0.0003

0.0002 T

0.0001

-0.0001

-0.0002 =

-0.0003

-0.0004

100 120

XError of indication

140

160

= Uncert (+)

180

= Uncert (-)

200

220

Display of balance

sfinmsaviia: Balance

&%= DKSH

lunsrdaudniniadavey

@aTilueiu: WO-00047988

su: CPA225D nnaaUATae: 28812504

n373dau (5u) MY (Ei\l)
07 Nov 2024 F1UN1INTIATA 07 Nov 2024 NG
dnd | lund dnd | lind
General
O 1. d@ulw/Adapter, power supply 220/110V O
O 2. m’mﬁuusaﬁtjﬂnizanﬁuau (Cover) O
O 3. ﬂ‘l’luﬂuu‘iﬂi‘ljﬂﬁlaﬂ‘izﬁuﬁﬂ O (Houanw
O 4. asUsussduvavandaadas O
O 5. mimauﬂuaq‘naaﬂuﬂﬂ O
O 6. ﬂdmﬂuuﬁnl‘uao Display O
O 7. msudaswawas Display wisanninin O **
O 8. *miaomu‘ﬁo (Stopper) / pan support O
O 9. n19vitvuaay Function Internal / External O
O 10.  auaraInuassiesaeuanuaziny load cell O
O 1. dnmaonaan o doudidaasas O

Mg/ ;

witin Buanday maTuTal s

DKSH Technology Limited

** nsudnnaTay Display udemaimnin : fianinindia e 3

uaAanimiindvazaasganas Waiilnadasduaiamuninninilee Test

Service Engineer
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G50 and 6860 66 ] Agilent Technologies om0 and 6890 GO N Agilent Technologies
= : 50 an. 90 GC t
Preventive Maintenance Checklist - Standard . Preventive Maintenance Checklist - Standard J \
Agilent Preventive Maintenance provides factory recommended service for your analytical systems to .
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified System Information
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak. Guidance
For more information about Agilent Technologies services please visit our web site using the following O Check this box if an instrument configuration report is attached instead of completing the table.
URL http://www.chem.agilent.com/en- roducts/servi ASPX
i Instrument system name and ID CN10621014
Customer Information x4
* Customers should provide all necessary operating supplies upon request of the engineer, SGS. Bangkok
* A customer representative should be available to the engineer while performing the preventive Instrument system site and location ' G
maintenance procedures.
e Any parts, not included in the Parts Lists section of this document, are not part of the recommended S : : s R At
Preventive Maintenance service, nor are they included in the price of this service. 0 system ! ,Z:p m'd';mt. - b e List mem urabers of each component
= Ifa s?y:;tem requires the use of additional or special procedures aml/u_r parts for the instrument L — G1530N 1. CN10621014
service, then these must be ordered separately and charged as a repair, which may incur additional
costs, 2 2.
. . sgs et 3.
Service Engineer’s Responsibilities 3
e Only complete/printout pages that relate to the system or module being serviced. 4 &
*  Complete empty fields with the relevant information, 6. 5.
* Complete the relevant checkboxes in the checklist using a “*X” or tick mark “+¥™ in the checkbox. G 6.
¢ Complete Not Applicable check boxes to indicate services not delivered, as needed. 7
» Complete the PM service in the order of the tasks listed. T i
+  Complete the Service Review section together with the customer, 8. 8.
as . a. g
Additional Instruction Notes ¥
10.
*  Check for any active service notes for this unit. If there are any applicable “Safety” or “Modification 10.
Recommended” Service notes, plan to implement the changes on this unit before doing any
qualification service. Do not implement firmware updates, unless you get approval from the Preparation

customer and are sure that they are compatible with the instrument control software.
Discuss any specific issues with the customer prior to starting,

Review the instrument loghook.

Save instrument control settings before starting the procedure.

Perform general inspection of system for cleanliness

Check for proper installation of safety-related parts, assemblies , sensors ete

Check for required firmware updates and verify with customers if they would like it installed.

Before starting the following procedures, record the Detector Signal Output(s) in the results table, If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

QU0 Qg E&

Issued: 1-Dec-2020, Revision: A.02.06 Copyright @ 2020 Agilent Technologies Issued: 1-Dec-2020, Revision: A.02.06 Copyright @ 2020 Agilent Technologies
Page 1 of 6 Page 20l 6




~¥%" Agilent Technologies

6850 and 6890 GC
Preventive Maintenance Checklist - Standard

Clean and inspect GC

o Unplug power cord from the power souree.

LY Open GC covers and vacuum/remove any dust/debris. Pay particular attention to eooling fans.

& Inspect internal connectors for proper contact and placement.

& Reconnect Power to the GC. Power the GC on and verily the power on self-test passed.

& Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
& Verify operation of all other fans - the inlet and EPC cooling fans.

L Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

& For the inlets installed, perform inlet maintenance as defined in the 6850 or 6890 manual -
“Maintaining Your GC" - for the inlet(s) installed.

&¥ Replace the split vent trap on units with these inlets: Split/Splitless Capillary (S5L), Programmable
Temperature Vaporization (PTV), Volatiles Interface (VI).

O If the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any build up
of sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contamination — clean as necessary,

Zero Sensors and Leak test

& Zero all pressure sensors per the procedure in the 6890 Service Manual,

¥ Perform inlet pressure decay tests(s) as defined in the 6890 Service Manual. If the PM is done in
preparation for an OQ/PV, then the pressure decay test defined within that protocol can be used for
the PM.

& Record if test passed or failed in the results table.
ALS Maintenance

¥ Section NOT applicable

Check all cabling and configuration settings between GC, tray, and injectors.
Vacuum or removed any dust, especially around fans,

Check operation of all fans,

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support rod ~ clean if necessary
Check for correct operation of syringe volume stops.

Cooooo

Issued: 1-Dec-2020, Revision: A,02,06 Copyright & 2020 Agilent Technol
Page 3 of 6

—

Agilent Technologies
6850 and 6890 GC W

Preventive Maintenance Checklist - Standard

Restore Instrument

& Restore the normal operating conditions using the Keyboard or Data System.
@ Check and record detector offset. Resuits should be similar to offset test conducted prior to PM.

& Perform a chemical checkout. If this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

Guidance
If the PM service is performed prior to a qualification service, then use the gualification procedure as a
guide for final instrument set up and checkout.

Issued: 1-Dec-2020, Revision: A.02.06 Caopyright @ 2020 Agilent Technologies
Page 4 of 6




Agilent Technologies

6850 and 6890 GC
Preventive Maintenance Checklist - Standard

Service Review

Attach available reports/printouts of all tests to this documentation.

Record the PM service activity in the customer's instrument records/loghook
Update/reset instrument maintenance counters as appropriate

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Review Comments section below if there are additional comments
Review the service and any test results with the customer.

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's IQ records.

DQ U ER R

6850 and 6890 GC Test. Results Table

Signal Output test = = e Before PM service | After PM service
Front detector output NIA N/A

Back detector output (6890 Only) NIA NIA
_Pf'éam"ﬂechj test. i ; : | Expected result =~ | Actual result or N/A
Front inlet pressure decay test Pass Pass

Back inlet pressure decay test (6880 Only) Pass N/A

6890 and 6850 GC Parts List Table

The following kits are recommended for capillary and purged packed inlets. If this is a general PM and
the customer has a preferred set of consumables, you may use the customer's consumables,

Agilent Technologies

6850 and 6890 GC l
Preventive Maintenance Checklist - Standard J .

* The jets (G1531-80560, 18710-20119 and 19244-80560) are recommended for 6850/6890 PM. Please
refer to the service note "COLUMNS/SUPPLIES-197A" for detailed information.

Service Engineer Comments (optional

Part Description e e G | Part Number | Model# where used | Consumed
SSL Capillary Inlet PM kit, splitless 5188-6497 G15630/G1540/G2630 1

SSL Capillary Inlet PM kit, split 5188-6496 G1b30/G1640/G2630 1
Larger 0.D. Liner O-Rings for S8 Flip Top - 10/pkg. 5188-5366 G1B30/G1640/G2630 |N/A

PP Inlet PM kit 5H188-6498 G1630/G1540/G2630 |N/A

Split vent trap PM kit, single cartridge (for PTV & VI) 5188-6495 G1630/G1540/G2630 |N/A

Tgnitor (glow plug) assembly with O-ring 19231-60680 G1530/G1640/G2630 | N/A
.011-inch Jet for capillary FID base G1531-80560* G1530/G1540/G2630 | N/A
.018-inch Jet for packed column with packed FID base 18710-20118* G1530/G1540/G2630 | n/A
.011-inch Jet for capillary column with packed FID base 19244-80560* G163/ G1640/G2630 | N/A

Page 6 of 6

Issued: 1-Dec-2020, Revision: A.02.06 Copyright @ 2020 Agilent Technologies ]_/

If there are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write in this box.,

Other Important Customer Web Links

0 How to get information on your product: Literature Library - http://www.agilent.com/chem/library
O Need to know more? - www.agilent.com/chem/education

O Need technical support, FAQs? - www.agilent.com/chem/techsupp

O Need supplies? - www.agilent.com/che: lies

Service Completion

Service request number 0006758346 Date service corapleted 5 Apr 2024

Agilent signature 1 Customer signature | |

Document part number: G2630-90130

Issued: 1-Dec-2020, Revision: A.02.06 Copyright ® 2020

Agilent Technologies
Page 6 of 6
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From Insight to Ouicame Agilent GOMS Preveniive Malnienance Chsckilst iUool il
Fram lnsight to Outcoma

Agilent Preventive Maintenance Services

Introduction
Ag| Ient G C M S This checklist covers the following model(s):
Preventive Maintenance Type it
g 5073 Series MSD
20 5975 Series MSD
50 5977 Series MSD
0 7000 Series MS/MS
9 7010 Series MS/MS
{-‘«gilent Preventive Maintgnance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results QToF 7200 Series QTOF

Delivered by highly trained and certified service engineers using genuine Agilent parts and

supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime AToE s seesaTor
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed coj i

of this checklist is provided for your records. ’ > gL

« Customers should provide all necessary operating supplies upon request of the engineer.

« Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures, Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

s Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service,

« If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ardered separately and charged as a repair, which may incur
additional costs.

Customer Responsibilities

Customners should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents required for
successful preventive maintenance are available. A customer representative should be available
while the preventive maintenance is being performed.

"u . o
505" N H
e Qe Revision: A.CE, Issued: July 2023 u
ool Ag ilent DE Number DE48526731 Page___of 1 Agl lent
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From Insight 1o Qutcoma

Agilent GCMS Praventive Maintenance Checklist

From Insight to Dutcome

Important notice for customers

The customer should complete the following before the Support Provider arrives on site:

a

Perform an autotune and retain the printed tune report just prior to the start of the PM to verify
performance of the equipment.

Note: it is recommended to have the customer run the autotune and tune evaluation prior to
the PM and then start the vent cycle so that the instrument will be ready for the service
representative.

Important Customer Web Links

To access Agilent training and education, visit hitp://www agilent.com/chem/training to learn
aboul training options, which include online, classroom and onsite delivery. A training
specialist can work directly with you to help determine your best options.

To access the Agilent Resource Center web page, visit hitps://www.agilent.com/en-
us/agilentresources. The following information topics are available:

«  Sample Prep and Containment
¢ Chemical Standards
+  Analysis

= Service and Support

« Complete the relevant checkboxes in the checklist using either a "X" or tick mark "™,

e Check "Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

« Complete the Preventive Maintenance services in order by sections: Review, System Checks,
Pump maintenance, Cleaning Systern and Filters, then System Post Check.

o The tasks in each section may be completed in the most logical order relevant to
the system. Complete the Service Review section together with the customer.

« Complete the fields for page numbers at the foot of each selected page

« Add relevant page numbers to selected pages and complete the fotal number of pages fieid in
the Service Verification section

« Complete Signature Page and attach Signature Page to Service Order.

Additional Instruction Notes

« Preventive maintenance is a factory recommended procedure designed to reduce the
likelihood of electromechanical failures. Failure to perform preventive maintenance may
reduce the long-term reliability of certain instruments and systems. Two preventative
maintenances (PMs) per year are recommended, the Major PM Service will be performed
annually with an Interim PM performed 6 months after the Major PM.

Definition of the Task/Recommended items within the document

« Application Workflows
Task Recommended
« The Agilent Community is an excellent place to get answers, collaborate with others about Yes Mo  Imterim  Major = As Needed
applications and Agilent products, and find in-depth documents and videos relevant lo Agilent —
: o J . . Yes selected means that the task was done or the
technologies. Visit https://community.agilent.com/welcome v part was required
= Videos about specific preparation requirements for your instrument can be found by v No selected means that the task was not done or

searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

Need to place a service call? Flexible Repair Options | Agilent

Service Engineer's Responsibilities

Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

Only select those pages that relate to the system or module being serviced.

Complete empty fields with the relevant information,

the part was not required.

v Interim selected means that this task is
recommended to be done at 6-month intervals

Major selected means that this task is

v recommended to be done yearly; if the customer
would like a service to be done at the &-month
interval then the service could be purchased

As needed selected means that the task was
v done, or the part was used as needed. For

example, there could be two types of filters that

could be used, and this was the one selected.

ision: A0S, | : AT ‘
R e S ‘. Adilent .
® Agilent Technolagies, Inc, 2023 2a®, g Hen DE Number DE42526731 Page __of __ . Ag i I ent
ot ® Agilent Technologies, Inc. 2023 ...




Agilent
Agilent GCMS Preventive Maintenance Checklist C rOSS La b

From Insight to Dutcome

Instrument Maintenance

Select the appropriate service to be performed.

[ Interim Preventive Maintenance (when available, is typically 6 months or at the request of the
customer)

O Major Preventive Maintenance (Yearly)
0O Enhanced Preventive Maintenance (when available, is provided "As needed”)

System Information

[ Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID

Instrument System Site and Location ; SGS, Bangkok

List Systsrﬁ Component Product Numbers Lié_t the Serial Numbers of each'Cnmp‘on.ent

1. G3172A US61633132
2
3
4.
5.
6.

Preparation

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes

EEEAREBEBE

Check firmware version(s). Updating to the most current versions is strongly recommended.
Verify with the customer before updating.

Revision: 4.0, Issued: July 2023 ;
DE Number DE4B526731 Page __of ___
@ Agilent Technologies, inc. 2023
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Fram Insight to Gutcome

Preventive Maintenance Procedures

[0 Service Not Applicable

Interim / Major Preventive Maintenance — GCMS

Yes/hio Interim/Major | Description

K O ] =) Perform general inspection of system for cleanliness

B0 B & Discuss any problems the custamer is having with the instrument

g0 o Review customer maintenance records and exclude maintenance on recently serviced items ,

[~ u] = = Review the most recent autotune repert. This will give a starting point for evaluating speciral
peaks, baseline noise, peak shape, mass assignments and resclutien.

Interim / Major Preventive Maintenance — System Checks

0 Service Not Applicable

[&stem Checks
Yas/No Interim/Major |Description

m} [=i] M| Verify that calibration pesks were seen prior to starting the PM

3]

Vent the instrument

Inspect vacuum hoses, pump, exhaust tubing, and power cords for excessive wear.
Visually inspect callbrant levels = PFTBA PFDTD (if appl), IRM (if appl). Refill if available.

Look for any obvious external damage or problems.

Clean air intake(s). Cosmetic cover(s) may nead to be removed.

Verify system line voltage maets instrument specifications: Yes@ NoO

0O B &8 B &1 8 8 B

8| O O Oof O o O

B @ B 3 3 8 @
E @ 8 8 8

4]

For Hydrolnert systems, verify customer is running hydrogen: Yes O No D

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps

0 Service Not Applicable

Yes/No O O Wet Mechanical vacuum pumps

Yes/Mo Interim/Major |Description

B0 @& =] Check for evidence of oil leakage. Check pump gasket for leakage

= ln] =} = GC/MS SQ with diffusion pump; drain and replace diffusion pump oil.

B 0O = =) Drain and replace mechanical pump oil.

O« = =) Replace il Mist Filter if applicable

Revision: A0S, Issued: July 2023
DE Number DE4BS26721 Page __of ___
® Agilent Technologies, Inc. 2023




Agilent
Agilent GCMS Preventive Maintenance Checklist CTOSS La b

From Insight 1o Dutcomn

Yes/No o

Wet Mechanical vacuum pumps

Discuss with customer the need for more frequent oil changes if the oil is ﬂirly

0 @ ]

Don't use mist filters with Chemical lonization.

[=E
H 0O = =
=
ri)

2 0 =

Perform anti-suckback valve test. Power on until side plate is held closed, power off and

check that side plate holds closed. Visually confirm that no oil returns up vacuum hose.

Interim / Major Preventive Maintenance - Dry Mechanical vacuum pumps

- Diaphragm

# Service Not Applicable

Yes/No O O

Dry Mechanical vacuum pumps - Diaphragm

Yes/No Interim/Major

Description

o0 ® E

Check for evidence of poor vacuum - Turbo power demand, poor manifold vacuum, etc.

Clear air flow paths of dust.,

If vacuum is poor, then replace the diaphragm pump.

oo o] 5]
oo @ @
oo @ =]

Perform anti-suckback valve test. Power on until side plate is held closed, power off and

check that side plate holds closed.

Interim / Major Preventive Maintenance - Dry Mechanical vacuum pumps

- Scroll

¥ Service Not Applicable

Yes/No 0O O

Dry Mechanical vacuum pumps - Scroll

Yes/No Interim/Major

Description

o0 8 ®

Replace the tips seal on the IDP pump.

oo @

Check for evidence of poor vacuum — Rough vac pressure, turbo power demand, poor
manifold vacuum, ete.

oo & Replace the Exhaust Filter if required.
oo =] Discuss with custemer the need for more frequent changes, if needed.
oo ® Inform customer that pump gas ballast should be installed all the time.
oo @ = Perform anti-suckback valve test. Power on until side plate is held closed, power off and
e check that side plate holds closed
s eve—h e
@ Agilert Technologies, Ine. 2023 o ' ._:0%2{,‘_. ; Agl ent

[0 Service Not Applicable

Fram Insight to Quicome

Interim / Major Preventive Maintenance — Cleaning System and Filters

Cleaning System and Filters
Yes/No Interim/Major |Description
Fans
@ o L Remove dust from fans and vent covers.
n] = Verify fans are functional end that there is enough space around the
linstrument for proper cooling
Source cleaning (al! sources except Hydrolnert)
@ o o @ Open analyzer and remove the scurce.
=] [u] Disassemble, Clean, Re-assemble source. (7200, also, remove and clean
entrance lens)
o Re-install source and close analyzer,
Hydrolnen Source
Source NOT to be abrasively cleaned. Na cleaning reguired at PM. If 2
decrease in performance is observed, recornmend 10 the customer that
o®g 0O o filaments, insulators (repeller and extractor), extractor lens, and repeller lens
may need 1o be replaced to restore performance. Hydroinert source should
not be run with helium carrier.
Filters
0@ o @ Replace RMSH-2 Helium gas filter (collision cell gas) — if applicable.
0@ o Replace RMSN-2 Nitrogen gas filter (callision cell gas) - if applicable
(o [u] = Replace RMSHY-2 Hydrogen gas filter (Hydrolnert and JetClean) = if
applicable.
o e H = CP17973 — Gas Clean GS/MS Filter (for He, N2 or H2 carier) — if required
= o # £190:0071 - Methane Gas Filter {Cl systerns) — if applicable

Guidance; Gas filters need to be changed only If reguired (ie indicating traps show color change, or if Big Universal Trap
are approaching saturation based on time installed or number of gas cylinders changed for that trap)

Revision: A.05, Issued: July 2023
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From Insight ta Outcoma

Agilent GCMS Preventive Maintenance Checklist

Interim / Major Preventive Maintenance — System Post Check

0O Sservice Not Applicable

System post-check

Yes/No Interim/Major |Description

=] =] =] Pump system back down. Wait until system stability has been achieved.

@ 0 @ @& Verify system vacuum reading(s) via the gauge controller,

B0 & Leak Check

[= =] =] Verify systern in manual tune

B0 @ Compare against previous tune file report(s)

B0 8 & Chlange to Tune and verify that all temperatures, pressures, and gas flows reach method set
B0 v @ EEI:; manually that you have calibration peaks.

B0 &8 @ El Autotune Performed

Guidance: If the PM Service is performed prior to a qualification service, then use the qualification procedure as a quide
for final instrument setup and checkout.

Service Review

Attach available reports/printouts of all tests to this docurnentation.

Record the Preventive Maintenance service activity in the customer’s records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument loghook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

| Complete Signature Page and attach Signature Page to Service Order.

EEREEEER

Test Resulis

Test Iﬁescripﬁnn Expected Test Result Actual Test Result

Revision: A0S, Issued: July 2023 :
DE Number DEA8526731 Page___of
@ Agitent Technologies, Ine. 2023
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Agilent GCMS Preventive iviainienance Checkiist Nt
From Insight 1o Ouicome:

Signature Page

Service Engineer Comments (optional)

. If?hére are-an_y spec;fic points you wish to note as part of_performing the service review or |
other items of interest for the customer, please write in this box.

Service Verification

Service Request Number. Date of Service Completion:

6006759346 5 Apr 2024

Service Engineer Name: Customer Name:

7 otal number of pages in this document:

Revision: A.05, lssued: July 2023
DE Number DE4B526731 Page __of __
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Agilent GCMS Preventive Maintenance Checklist

Parts for consumption during PM

C

Common Oil and MS Gas Filters - 5973/5975/5977/7000/7010/7200/7250 Series

Agilent
rossLab

From fnsight 1a Dutcoma

Part Description

Part Number Interim Major  As Needed

Agilent AVF Platinum, 1 quarn 5191-5851 L v v
Helium gas filker* (collision cell gas) = if required RMSH-2 o v
Nitrogen gas filter*(collision cell gas) = if required RMSN-2 o v
Hydrogen gas filter* * (Hydrolnert and JetCl =il
requirgd g (Hyd 1t and JetClean) - if RMSHY-2 > 2
Chemical lonization Gas Purifier (C systems)
(Methane) = if required #190-9071 ¥ d
Gas Clean GS/MS Filter (for He, N2 or H2) — if
equined ( i) CP17973 v v
# Gas Clean Filter Kit GC/MS 1/8 in (complete
replacement kit - bench mounted) - if required CRIZHT d
# Gas Clean Carrier Gas Kit for 7890 for He, N2 or
HZ; Bracket, Mount and Filter = if required GRI798 £
# Gas Clean Carrier Gas Kit for 8890

or & 8860 for He, CP179880 7

N2 or H2; Bracket, Mount and Filter — if required

Gas filters need to be changed only if required (je indicatin if Bi i
‘ q traps show color change, or if Big Universal Trap are
approaching saturation based on time installed or number of gas cylinders changed for that trap) "

* Big Universal Trap (BUT), 1/8" fittings
* Hydrolnert and JetClean Systems

# Allernate Gas Clean kit part numbers, A Gas Clean filter is included in the kits. They are only necessary if replacing

carrier gas Big Universal Traps with indicating traps

MS Maintenance Supplies for 5973/5975/5977 Series

Part Description Part Number Interim Major  As Needed
Diffusion purnp fluid (Diffusion Pump Models) (6]?:2-0809 v .f
Exhaust oil mist trap (threaded) Edwards/Pfeiffer G1099-8003% v v o
D542 Oil Mist Eliminator 3/4G & 3/8 SRO3706556 v
[DP-3 Tip Seal Replacement Kit (IDP-3 Dry Scrall
Pump Models - Includes tip seal, 60mm filter G7077-67018 v v v
element, tools, mask and cleaning supplies)
IDP-3 Tip Seal Replacement Kit (no tools - CSDP/N)  5190-9561 v v
IDP-3 Tip Seal Replacement Kit (no tools = VPD P/N)  IDP3TS ¥
Filter elernent for IDP-3 (diameter; 60mm) REPLSLRFILTER2 v ¥

Revision: A 05, Issued: July 2023 5 5 G
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Agilent GCMS Preventive Maintenance Cleukiist

MS Maintenance Supplies for 7000/7010 Series

From Insight to Ouicome

Part Description Part Number Interim  Major  As Needed
Cil Mist Filter RVS G6600-80043 v v <
IDP-10 Tip Seal Replacement Kit (IDP-10 ry Scroll
Pump Models = Includes tip seal, 102mm filter G7004-67023 ¥ v ¥
element, tools, mask and cleaning supplies)

Ef:.l_)w Tip Seal Replacement Kit {no toals etc. —VPD ¥3807-67000 7 v 7
Filter element for IDP-10/1DP15 (diarmeter; 102mim) REPLSLRFILTER L4

Filter element for IDP-10/IDP15 (diameter: 79rmim) REPLSLRFILTERT ¥

MS Maintenance Supplies for 7200/7250 Series
! Part Description Part Number Interim  Major  As Needed

RIS Probe Maintenance Kit (7200 Series only) G7005-60170 v

DS202 Oil Mist Eliminator SRO3706800 ¥ L
DS202 3/8 Magnetic Plug and Gasket SRO3701824 ¥ v
IDP-15 Tip Seal Replacement Kit (IDP-15 Dry Scroll

Pump Models - Includes tip seal, 102mm filter 5190-9613 ¥ v v
element, toals, mask and cleaning supplies)

|DP-15 Tip Seal Replacement Kit (no tools etc.—= VPD X3815-67000 v 7 v
P/N}

Filter element for IDP-10/IDP15 (diameter: 102mm) REPLSLRFILTER ¥

Filter element for IDP-10/IDP15 (diameter: 79mm) REPLSLRFILTER v v v

Hydrolnert Source Supplies

To determine if replacement of Hydrolnent parts is required, please review tune history and sample signal intensity
performance., If performance is decreasing, the below parts maybe use to restore performance as part of the FM.

One way to determine if the source performance on 50 is being affected is to review the gain factor history in autotune
reports or tune history csv file. If the gain factor is increasing the source perfermance maybe deg rading.
Since TQ tunes to a fixed gain factar, review PFTEA abundance. If PFTBA abundance is decreasing over time, the

source performance maybe degrading.

Real sample/standard area counts are another way to determine the performance, there could also be other factors
that affect compounds abundance such as inlet and column status,

Part Description Part Number Interim Major  As Needed
Repelier Insulater (gty 2) G1099-20133 ¥
Lens insulator for Extractor (ring insulator) G2B70-20445 ¥
Hydrolnert Extractor lens (9mm) G7078-20908 v

v

Hydrolnert Repeller

Revision: A.05, Issued: July 2023
DE Number DE4B526731
© Agilent Technologies, Inc. 2023
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From Insight to Cutcoma
Common Parts Reference
(Purchased by customer, not included as part of PM)

Filaments and Calibrant Supplies 5973/5975/5977/7000/7010/7200/7250 Series

| Part Description ; Part Number sQ TQ QTOF ]
El High Temperature Filaments g;ugs—sunm 597X 7000x NIA
HES E1 Filaments 67002-60001 59778/C 7010% A
LE-E! Filaments (7250 QTOF) G3850-60021 N/A N/A 7250
Slrlglgh Temperature Filament — 5Q, TQ, 7200 G7005-60072 NIA N/A J200A/B
Axial CI Filament, W/Re Straight (7250 QTOF) 6725060005 N/A N/A 7250
PFTBA GCMS Tuning Standard calibrant 05971-60571 597X 70X0 72X0
PFDTD calibrant, 1 mL 85008510 597X 700 72%0
PFET, IRM calibrant for GG QTOF 0.5mL (7200) 51900531 N/A N/A 7200A/8

Transfer line seals and springs 5973/5975/5977/7000/7010/7200/7250 Serles

Part Description Part Number sqQ - TQ QTOF
Cl Interface tip seal {ceramic tip and spring combao)

(non-captured CI tip seal interface) (5973, 5975, G1999-60412 5973, 5975 70008 N/A
7000B)

Clinterface tip seal (ceramic tip and spring

low/non-magnetic spring combo) G7002-60412 N/A 70104 N/A
{non-captured Cl tip seal interface) (70104)

ClInterface tip seal spring (spring only) G1999-20023 597X 70X0 72X0
C1 Interface tip seal {tip only) (captured style) G3870-20542 5977x T0X0 72%0
Transfer-Line Tip Base, Threaded {captured style) G3870-20548 §977x 70X0 7240
Transfer-Line Tip Cap, Threaded (captured style) G3870-20547 5977x FOX0 72X0
RIS Xfer Tip (7200) G7005-20542 NA N/A T200A/B
RIS Xfer Tip Spring (7200) G7005-20024 MN/A N/A J200NB

MS Maintenance Supplies for Intuvo 9000 MS Series

Farl Description Part Number sQ TQ QTOF
Swaged MS Tail - Packaged G4590-60009 5977x 7000 MfA
Swaged MS Tail (HES) - Packaged G4590-60109 5977x 7070x MIA

Revision: A0S, Issued: July 2023
DE Number DE48526731 Page __of ___
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1on source insulators for 5873/5975/5977/7000/7010/7200/7250 Series

Agilent
CrossLab

From Insight 1o Dutcome

Part Description Part Number sQ TQ QT(?]
Repeller insulator (SQ, TQ) G1099-20133 Qty 2 597X 7000x NfA
Lens insulator for extractor lens {ceramic ring GI70-20445 s977x 20000/D/E NIA
insulator) (Extractor source)
Lens insulator for Extractor iens (Vespel ring 5700020445 NIA 70008 only N/A
insulstor) (70008 ex‘;r‘actorjon source) o
Tens stack insulator for S8, Inert, Extractor sources 63170-20530 597% 7000« A
{captures ion focus and entrance lens) (Vespe!)
" Lens insulator for Extractor lens for HES/LEEI G7002-20064 S077B/C 2010 7250
{ceramic ring insulater)
Lens stack insulator/holder for HES/LLEI (Vespel)  G7002-20074 5977B/C 7010 7250
1 Repeller Lens Insulator (30, TQ) (3199920433 597X TOX0x% N/A
Cl Lens stack insulator (SQ, TQ) {Vespel} G3170-20540 597X FOXOx Nf{__
R—epeller insulator (?206 RIS} (Cerarnic) G700520447 M/A N/A T200A/B
Extractor Lens Insulator (7200 RIS) (Vespel) (700520133 N/A N/A T2004/8
lon Focus Insulator (7200 RIS) (Vespel) G7005-20442 M/A N/A T200A/B
€1 Repeller Insulator/bushing (7200 RIS) (Ceramic)  G7005-20030 N/A A T200A/B
Hydrolnert coated lenses for 5977/7000 Series
Part Description Part Number sQ TQ QTOF
Hydrolnert Repeller G7078-20902 5977x 7000C/D/E IR
Ext Source Body — Hydralnart G7078-20903 5977x ?OUGCID.HE - NiA
Hydrolnert Extractorlens 9mm) 67078-20000 5977x  7000C/D/E  N/A
lon Focus Lens — Hydrolnert G?u?a-zogos_ 5977x 7000C/D/E /A
Entrance Lens — Hydrolnert G7078-20904 5977x 7000C/D/E MN/A .
g;\"'::::‘:a:rtgéf:;;:? ‘SJ;J[Y o Page___of__ s Ag i I e“t

@ Aglent Technologies, Inc. 2023




Agilent GCMS Preventive Maintenance Checklist

Heater/Sensor assemblies for 5973/5975/5977/7000/7010/7200/7250 Series

Agilen
CrossLab

From Insight 1o Duicome

’Eﬂ Descriptlﬁn ; Part Number sQ TQ QToF |
Stainless Swel-F_i_ealerJSensor assembly
AB70-671 7X N, A
(SSTE1350) G 80 59 /A M/
Inert Heater/Sensor assembly
870-67179 FO00A/RE A
(inert £1350) &8 sax i i
Extra_cln: Heater/Sensor assembly G3870-67177 5077x 7000C/D/E N/A
(Xtr E1 350)
H2 El Heater/Sensor Assembly — Hydrolnert
078-67910 5977 7000C/D/E N/A
(H2 F1350) o7 i :
Cl 350 Heater/Sensor Assembly GIBTO-67415 597 Z0%0x N/A
(C1350)
Ring hester/sensor assembly (HES, RIS and LEEI)
{ceramic ring) G7002-60058 5977B/C 7010x 72%0
Rough pump hoses 5973/5975/5977/7000/7010/7200/7250 Series
| Part Description Part Number sQ TQ QTOF ‘
Foreline Hose -imbedded spring G7077-60119 597X 70X0x 72X0
Common MS Maintenance Supplies
‘ Part Description : Part Number sQ TQ QTOF _I
Abrasive paper, 30 pm 5061-5896 597X 70X0 72%0
Alumina powder 393706201 597X 70X0 TZX0
Cloths, clean (pkg of 15) 05980-60051 597X JOX0 T2X0
Cloths, cleaning (pkg of 300) 9310-4828 597X FOX0 72X0
Cotton swabs (pkg of 100) 5080-5400 597X T0X0 72X0
Gloves, clean, large 8650-0030 597X T0X0 T2X0
Gloves, clean, small 8650-0029 597X 70X0 72%0

Revision: A05, Issued: July 2023
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Agilent CrossLab Start Up Services

Agilent G8160A Teledyne Tekmar Atomx
XYZ
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

-
Revision: 1.0, Issued: March 2022 “o9g" -
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From Insight 1a Ouicome

Introduction

Customer Information
« Customers should provide all necessary operating supplies upon request of the engineer.

« Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for reqular maintenance and are
encouraged to observe the service representative.

« Any parts not included in the Parts Lists section of this document are not part of the .
recornmended Preventive Maintenance service nor are they included in the price of this
service.

« Ifa system requires the use of extra or special procedures and/or partls for Ithe rna'rn_tenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

:
.
Fevision: 1.0, Issued: March 2022 2%a -~
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From Insight 1o (uicome

Important Customer Web Links

To_agcess )_\gilent L%niv_ersity, visit hitp://www.agilent.com/crosslab/university/ to learn about
tralnlng uptlons_{ which include online, classroom and onsite delivery. A training specialist can
waork directly with you to help determine your best options.

To access the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

*  Sample Prep and Containment

*  Chernical Standards

+  Analysis

*  Service and Support

*  Application Workflows
The ngillent Cammu_nity is an excellent place to get answers, collaborate with others about
apprlcatms an_d Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

Videos_about spe_cif[c preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

Need to place a service call? Flexible Repair Options | Agilent

Revision: 1.0, Issued: March 2022 "'u;n.l. =
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From Insight to Outcome:

Service Engineer’s Responsibilities

. Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

«  Only select those pages that relate to the system or module being serviced.
. Complete empty fields with the relevant information.
« Complete the relevant checkboxes in the checklist using either a X" or tick mark "v".

« Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate,

« Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the 1asks listed.

« Complete the Service Review section together with the customer.
« Complete the fields for page numbers at the foct of each selected page

«  Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

« Ask the customer to sign the Service Verification section including the customer’s and your
signature.

@ Agilent Technologies, Ine, 2022
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From Insight to Outcome

Instrument Maintenance

Select the appropriate service to be performed.

O Inte reventiv dl i CE( L= ailabl
n n e, IS typica ont t st of
nter Preventive M tenan wi av, 3] )"61!] hs or at the eque: the

¥ Major Preventive Maintenance (Yearly)
0 Enhanced Preventive Maintenance (when available, is provided "As needed”)

System Information

O g;;ck this box if an instrument configuration report is attached instead of completing the
8

Instrument S)‘S‘le'm MName and ID

ﬂgtrun‘lenfSysteén_sitaand.i.ccatinn ~ |sGs, Bangkok

List System Component Product Numbers List the Serial Nﬁmbers of each Component

1. GB160A UsS18005018

2.

3

4,

5.

6.

7.

8.

9,
Eeuision: 1 E Issued: March 2022 ..'9':; -"’ H
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From Insight 1o Qutzome

Preparation

ERERARERBR

Revision: 1.0, Issued: March 2022 "
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Discuss any specific issues with the custorner before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control sellings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors efc.

Check system for required installation of components and implementation of Service Notes

Check for required firmware updates and verify with customers if they would like them
installed. Firmware update(s) are strongly recommended.

Agilent

Agilent
Agilent GB160A Teledyne Tekmar Atomix XYZ Preventive Maintenance Checklist C ross La b

From Ingight 10 Qutcomn

Preventive Maintenance Procedures
O Service Not Applicable

Preventive Maintenance Task Section #1 - Verify and adjust functionality
of Atomx XYZ

Service Not Applicable.

Verify 5V and 24VDC supplies with multimeter and LEDs
Verify electronic performance in diagnostics

Ensure flow rate 10___mi/min

Perform syringe initialization

Adjust arm tilt and cantor, if needed

Adjust gripper tilt and pads, if needed. Replace pads if needed.
Verify unhindered movement of vial sensor flag

Perform arm/origin alignment, if necessary

Check IS pressure and adjust if necessary

Check system history for proper purge and bake pressures
Check system history for errors

Leak check system

Perform benchmark test

CEEEESEREBEREBRBRED

Interim Preventive Maintenance Task Section #2 - Clean Atomx XYZ

[0 Service Not Applicable.

# Clean system and fans
o Remove dust from electronics and boards
o Remove any dirt or dust that is present on fans
o Remove dust from sensors
Remove front sparger and clean glassware. Inspect glassware, ferrule, 3-port valve. Replace
if necessary.
Clean tray of debris

Clean sample cup of debris

BEEH B

Clean waste container and water reservoir, and ensure no debris is clogging waste lines

SO
Revision; 1.0, Issued: March 2022 “990" -
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Agilent GB160A Teledyne Tekmar Atomx XYZ Preventive Maintenance Checklist

Restore Instrument

[0 Service Not Applicable.
¥ Restore customer's method setpoints
# Run a standard to ensure functionality of Atomx XYZ

Service Review
Attach available reports/printouts of all tests to this documentation.

Record the PM event in the Smart Alerts logbook, if applicable.
Update/reset instrument maintenance counters as appropriate.

EEREEREEER

~Agilent,

LrossLan

Fram Insight to Quicome

Record the Preventive Maintenance service activity in the customer's records/logbook.

Affix the PM sticker to the systern or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service

Engineer's Comments box. Systems in a compliant environment may need additional

documentation.

=

Test Results

Complete the Signature Page with both Service Engineer and Customer signatures.

Test Description Expected Test Result Actual Test Result |
Leak Test Less than 1 PSI Fail, Call for Repair
Benchmark All Pass N/A

Revision: 1.0, Issued: March 2022
Document Number: GB160-50003 Page Bof 10
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Consumed PM Parts

Agilen
CrossLab

From Insight to Owicome

Part Description Part Number \l?vr;edr:c:s:.dMOdel# S::::lrtnyed

Sparger, 5SmL, fritted 5182-0852 . P&;I; . N/A

Sparger, 25mL, fritted 5182-0851 P&T 1

Sparger, Sml, fritless 5182-0850 PAT N/A

Sparger, 25mlL, fritless 5182-0849 PET N/A

Gripper Finger Caps G8160-60089 GE160A 1
Revision: 1.0, Issued: March 2022 ."oE - =
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From Insight to Outcome

Signature Page

Service Engineer Comments (optional)

[ if ther-e"ére any specific points you wish to note as part of performing the installation or other
iterns of interest for the customer, please write in this box.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 R

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 24CH568
Page.: 10f3

Certificate of Calibration

Service Verification

Service Reguest Number.

Date Service Completed:

6006759346 5 Apr 2024

Service Fnaineer Name! Customer Name:

Total number of pages in this document:

Revision: 1.0, lssued: March 2022 . -
Document Number: GB160-30003 Page 1061 10 Ag 1 | ent

® Agilent Technolegies, Inc. 2022

Equipment : pH / Conductivity Meter
Manufacturer : Mettler Toledo

Model : S213

Serial No. : B902060027

ID No. : P2019019

Condition As-Received: Used Item

Received Date : 14 May 2024
Calibration Date : 15 May 2024

Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

()
()
W)

Issue Date :

2405-0423WSC-1

SGS (Thailand) Limited
1/209, 1/211 Moo 1, T.Ban Chang,
A.Ban Chang, Rayong 21130

(25 £ 2.5) °C
(50 £ 15) %

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Approved Signatory

17 May 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert.No.: 24CH568
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054  110RC044 231908 26 July 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)
: The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

2. Certified Reference Materials

Buffer Solution Manufacturer Lot No. Exp. date
pH 1.679 CPA chem 823319 20 Jun 2024
pH 4.008 CPA chem 970851 25 Apr 2026
pH 6.986 CPA chem 970852 25 Apr 2026
pH 9.997 CPA chem 970853 25 Apr 2025

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement

Performing standard curve by Document Process Calibrator at pH (1.7,4,7,10)

Nominal Standard \ Uncertainty of Coverage
. Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(xmV) k
pH mV mV pH
pH Meter 1.680 314.73 314.6 1.680 0.058 2.00
S/N.: B902060027 4.000 177.48 177.4 4.000 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00

Cert.No.: 24CH568
Page.: 30of 3

Calibration Results

Function : pH Measurement

Performing four buffers standard curve by using buffer nominal pH (1.7,4,7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mV) () k
pH Electrode 1.679 1.682 316.0 0.0050 2.05
S/N.: 8512743 4.008 4.008 181.2 0.0048 2.05
6.986 6.989 7.8 0.0084 2.00
9.997 9.998 -166.0 0.0070 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab®Expert Pro-ISM
- Serial No. : 8512743
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°C) (°c) (°c) (£°C) k
25.0 25.002 251 0.098 0.13 2.00
Remark - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.

-00o-



Verification COD Reactor

Verification COD Reactor

Equipment Name O ok Hoator Digiat Temperature Ver 15042 °C
Serial No. 000827/A Model DB 200/3
Reference Standard Thermocouple Type K Certificate No. 21/4272
Calibration Date 01/03/2024 Next Cal. Date 01/03/25
Right |
Hole 1 Hole 2 Hole 3
NO. Result NO. Result NO. Result
tomp. C | com. | tempecer. temp.’C | Com. | temprcorr. twmp.’C | Com. | tempstom.
1 1495 | -0.26] 1492] 1 149.0 | -0.26] 148.7| 1 149.0 | -0.26 148.7
2 150.2 | -0.26] 1499 2 150.2 | -0.26] 149.9| 2 150.2 | -0.26 149.9
3 1509 | -0.26] 1506 3 1503 | -0.26] 150.0{ 3 1501 | -0.26 149.8
Mean | 149.94 Mean | 149,57 Mean |  149.51
sD 0.700 SD 0.723 8D 0.666
%RSD 0.467 %RSD| 0.484 %RSD 0.445
Hole 4 Hole 5 Hole 6
NO. Result NO. Resuit NO. Result
temp, 'C Corr, temp+ Corr. tamp. 'C Corr. tempCorr, temp, G Corr, temp+Corr,
1 149.0 | -0.26] 148.7] 1 1485 | -0.26] 1482 1 148.3 | -0.26 148.0
2 1499 | -0.26] 1496| 2 148.9 | -0.26| 14886 2 148.9 | -0.26 148.6
3 1503 | -0.26] 1500 3 148.2 | -0.26] 147.9] 3 1482 | -0.26 147.9
Mean | 149.47 Mean | 148.27 Mean 148.21
5D 0.666 SD 0.351 SD 0.379
%RSD 0.445 %RSD | 0.237 %RSD 0.255
Hole 7 Hole 8 Hole 9
NO. Result NO. Result NO. Result
temp. 'C Corr. tempsCorr, tmp. 'C Carr. } bemp+Coir, temp, ‘G Cor. J tempsCorr.
1 150.2 | -0.26[ 149.9] 1 1495 | -026] 1492 1 1484 | -0.26 148.1
2 1509 | -0.26] 1506 2 1509 | -0.26] 1506 2 148.9 | -0.26 148.6
3 151.0 | -0.26] 1507 3 149.9 | -0.26] 1496| 3 1484 | -0.26 148.1
Mean | 150.44 Mean | 149.84 Mean 148.31
SD 0.436 SD 0.721 SD 0.289
%RSD 0.290 %RSD | 0.481 %RSD 0.195
Hole 10 Hole 11 Hole 12
NO. Result NO. Result NO. Result
temp. 'C Corr, I tnmpCorr. temp, 'C Corr. tempCorr. tomp. C Cor. I temp+Carr,
1 1494 | -0.26] 149.1[ 1 148.9 | -0.26] 1486| 1 1484 | -0.26 148.1
2 148.9 | -0.26] 1486] 2 1489 | -026| 1486| 2 1489 | -0.26 148.6
3 1484 | -0.26] 1481 3 1484 | -026] 1481 3 1484 | -0.26 148.1
Mean 148.64 Mean | 148.47 Mean 148.31
SD 0.500 sD 0.289 SD 0.289
%RSD 0.336 %RSD | 0.194 %RSD 0.195
Verified By Approved By .
Confidential - Not to be photocopied excepl by p of the Lab y Quality M or i ‘I

SGS Form No. ENGL 11600, Rev 3.0, Date 15/03/2016

Equipment Name D Biock Heater Digaal Temperature Ver 15042 °C
Serial No. 000827-A Madel DB 200/3
Reference Standard Thermocouple Type K Certificate No. 21/4272
Calibration Date 01/03/2024 Next Cal. Date 01/03/25
Midd[a|
Hole 1 Hole 2 Hole 3
NO. Result NO. Result NO. Result
temp. 'C Corr, temps Corr, temp. 'C o semps o, femp. € Corr, tempeCarr.
1 149.0 | -0.26] 148.7] 1 1500 | -0.26] 149.7] 1 1502 | -0.26 149.9
2 1491 | -0.26] 1488| 2 150.7 | -0.26] 1504 2 150.7 | -0.26 150.4
3 149.1 | -0.26] 1488| 3 1508 | -0.26] 1505 3 150.3 | -0.26 150.0
Mean | 148.81 Mean | 150.24 Mean 150.14
sD 0.058 SD 0.436 SD 0.265
%RSD 0.039] %RSD| 0.290 %RSD 0.176
Hole 4 Hole 5 Hole 6
NO. Result NO. Result NO. Result
temp. C Corr. tempsCorr. temp. ' Cor. temps Corr. tomp. 'C Corr. | temp+Corr.
1 1486 | -0.26] 1483 1 148.6 | -0.26] 148.3] 1 148.7 | -0.26] 1484
2 1491 | -0.26]| 148.8] 2 1491 | -0.26] 1488 2 1486 | -0.26] 1483
3 1491 | -026] 1488| 3 149.2 | -0.26] 1489 3 148.6 | -0.26 148.3
Mean | 14867 Mean | 148.71 Mean 148.37
SD 0.289 SD 0.321 SD 0.058
FK:_RSD 0.194 %RSD| 0.216 %RSD 0.039]
Hole 7 Hole 8 Hole 9
NO. Result NO. Result NO. Result
temp. '€ Corr. | tempeCarr, temp. 'C Cor. f temp+Corr, tomp. 'C Corr, I temp+Corr.
1 1488 | -0.26] 1485] 1 148.7 | -0.26] 1484 1 1486 | -0.26] 1483
2 1486 | -0.26] 148.3] 2 1486 | -026] 1483] 2 148.9 | -0.26 148.6
3 1486 | -0.26] 148.3] 3 1489 | -0.26| 1486/ 3 148.6 | -0.26 148.3
Mean | 148.41 Mean | 14847 Mean 148.44
sD 0.115 SD 0.153 SD 0.173
%RSD 0.078 [%RSD| 0.103 %RSD 0.117
Hole 10 Hole 11 Hole 12
NO. Resuit NO. Result NO. Result
tamp. 'C Carr, I temp+Carr. temp. °C Corr. 1 temp+Corr, temp. ‘C Coer. temp s Corr.
1 1501 | -0.26] 149.8] 1 1500 | -0.26] 1497 1 149.9( -0.26 149.6
2 1506 | -0.26] 150.3] 2 1506 | -0.26] 1503 2 150.5( -0.26 150.2
3 1515 | -0.26] 1512 3 151.0| -0.26] 150.7] 3 150.9{ -0.26 150.6
Mean | 150.47 Mean | 150.27 Mean | 15017
sD 0.709 sD 0.503 sD 0.503
%RSD 0.471 %RSD| 0.335 %RSD 0.335
Verified By Approved By
Confidential - Not to be pt pied excepl by p jon of the Lat y Quality Manager or

SGS Form No. ENGL 11600, Rev 3.0, Date 15/03/2016
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a31nan13 Verify

Verification COD Reactor

Set Temp. W 156.5 asmnaardod vivlv Temp. adlute 148 - 150 asenamidua

Equipment Name Dok Heater Digital Temp e Ver 15042 °C
Serial No. 000827-A Model DB 200/3
Reference Standard ‘Thermacouple Type K Certificate No. 21/4272
Calibration Date 01/03/2024 Next Cal. Date 01/03/25
Left
Hole 1 Hole 2 Hole 3
NO. Result NO. Resul NO. Result
temp. 'C Carr. temp+Codr, temp, T Corr, temp+Corr. temp. ‘G Carr. I temp+Corr.
1 1486 | -0.26] 148.3] 1 1488 | -0.26] 1485] 1 149.0 | -0.26]| 1487
2 1487 | -0.26] 1484| 2 148.7 | -0.26] 1484| 2 148.8 | -0.26 148.5
3 1486 | -0.26] 1483 3 1486 | -026] 148.3] 3 1489 | -0.26 148.6
Mean | 148.37 Mean | 148.44 Mean 148.64
SD 0.058 SD 0.100 SD 0.100
%RSD 0.039 %RSD | 0.067 %RSD 0.067
Hole 4 Hole 5 Hole 6
NO. Result NO. Result NO. Result
temp. ‘C o, tempsCorr. tamp. 'C tamp+Corr, temp. 'C Carr, I temp+Corr,

148.3 | -0.26] 148.0 1484 | -026| 148.1| 1 1484 ] -0.26] 1481

1 1
2 148.3 | -0.26] 148.0| 2 148.3 | -0.26] 148.0] 2 1484 | -0.26 148.1
3 1483 | -0.26] 148.0| 3 148.3 | -0.26] 148.0] 3 1483 | -0.26 148.0
Mean | 148.04 Mean | 148.07 Mean 148.11
SD 0.000 SD 0.058 SD 0.058
%RSD 0.000 %RSD| 0.039 %RSD 0.039
Hole 7 Hole 8 Hole 8
NO. Result NO. Result NO. Result
temp. 'C Corr, temp+ Corr. temp. 'C Corr.. I temp+Corr, temp, 'C Corr, tomp+Corr.

1485 0.26] 1482

-

1484 | -0.26] 1481 148.3 | -0.26] 148.0

-

[ X1 =N

2 148.3 | -0.26] 148.0 1483 | -0.26] 148.0] 2 1483 | -0.26 148.0
3 1483 | -0.26| 1480 3 1483 | -0.26] 1480 3 148.3 | -0.26 148.0
Mean | 148.07 Mean | 148.04 Mean 148.11
SD 0.058 SD 0.000 sD 0.115
%RSD 0.039 %RSD 0.000 %RSD 0.078
Hole 10 Hole 11 Hole 12
NO. Result NO. Result NO. Result
temp. 'C Coar, tempsCarr. temp. 'C Corr, temp+Corr. temp. 'C Cour. temp+Corr.
1 1484 | -0.26] 1481 1 1485 | -0.26] 1482 1 148.5| -0.26 148.2
2 1483 | -0.26] 148.0] 2 1484 | -0.26] 1481] 2 1484 | -0.26 148.1
3 148.3 | -0.26 1480 3 1483 | -0.26| 148.0] 3 148.3 | -0.26 148.0
Mean | 148.07 Mean | 148.14 Mean 148.14
sD 0.058 SD 0.100 SD 0.100
%RSD 0.039 %RSD | 0.068 %RSD 0.068
Verified By ApprovedBy N Verified By Approved By
Confidential - Not to be photocopied except by ission of the Lab y Quality M; or i L Confidential - Not to be photocopied except by parmission of the Laboratory Quality Manager or nominee,

S5GS Form No. ENGL 11600, Rev 3.0, Date 15/03/2016 SGS Form No. ENGL 11600, Rev 3.0, Date 15/03/2016
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INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COLLTD, HEAD OFFICE
TAROAMOMO 1, ROPSUNTINAKORN 1] TAMBON BANG KAF(,

AMPHOF BANG PHLESAMUT PRAKAN PROVINCE 0540 THAILAND

TEL. (06021 16-535060-1 FAX: i060-21 16-7 140

[ ] NNQVPTIVE

i BuTundd Buawyus $18a ACCREDITED

[ sooec ey}
CALIBRATION LABORATORY
AC-2961

Page:1/6.

Certificate of Calibration

Customer
Name : SGS (Thailand) Limited.
Address : 100 Nanglinchee Road, Chongnonsi, Yannawa Bangkok 10120

Unit Under Calibration Details

Measurement item : : Sound Level Meter

Manufacturer : RION
Model : NA-2%
Serial Number : DO570424
I : ENSL 030
Resolution ;o 0l 4B

Calibration Environment and Details
Temperature By & i - b i
Humidity 1 50%RH £20%RH
Barometric Pressure : 1013 hPa£ 10 hPa
Received Date : 22 April 2024
Calibrated Date : 6 May 2024

Calibration Procedure

Certificate No : 24-SLM-152

Request No @ Reg-2024-0857

Microphone Class |

Microphone Model : UC-59

Microphone S/N : 22735

Preamplifier Model : NH-23

Preamplifier SN : 70505

Instrument Status : Used

: In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Pant 3: Periodic tests

Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Maodel SN Due calibration Tracehility
Standard Microphone GRAS 40AN 188273 21 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFADDO234 26 July 2024 Ts1
Audio Generator Svantek Svand0l 131 9 October 2024 WK Electric
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confid pproxi Iy 95 %.

Calibrated By :

Service Calibration Engineer

Approved By :

Calibration Engineer Supervisor

Issue Date : 6 May 2024

The results related only to the item calibrased. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid

FM-TOR-SLAL0) Rev.02 Issse daieT/ 11723

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE

TR MO0 13 SOESUNTINAKORN 1] TAMBON BANG KAEG,

AMPHUE BANG PHLESAMUT PRAKAN PROVINCE W20 THAILAND

TEL: (660021 1a-85600 1 FANX; i60KR2116-T 140

[ WA

TWE

ki Bulueriid Buawgun e

ACCREDITED

— T

CALIBRATION LABDRATORY
AC-2961

Page:2/6

1. Indication at the calibration check frequency

Certificate No

Request No

24-SLM-152

Req-2024-0857

ULUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST /A /30-130 Level vuc ERR uue ERR Limit
Calibrator Setting (dB) {dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113.78 113.7 -0.08 1138 +H1.02 0.20 0.30
Note ; Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN. 58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured | UNCERTAINTY
FAST / 20-80
ULC Weighting (dB) (+dB)
A 155 10

3. Self-generated noise, Microphone replaced by the electrical input signal device

UUC Setting
Measured UNCERTAINTY
FAST / 20-80
UUC Weighting (dB) (+dB)
A i1 0.10
e 98 0.10
i 16.5 0.10
4, Acoustic signal test of fr y weightings {Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 30-130 A < Z
(£dB) (£ dB)
STD Setting (dB) (dB) (dB)
125 Hz 00 0.1 0.1 0.60 Lo
1000 Hz 0.0 0.0 0.0 0.60 0.7
4000 Hz 0.0 0.0 00 0.60 1.0
K000 Hz 04 0.4 0.4 0.70 +1:5-2.5
The results related only to the librated. The contificase shall not be except in full, without writien approval of the Innovative Instrument Co,. Lid

FM-TO8-SLM-01 Rev.02 ssue date? 1123
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INNCVATIVE INSTRUMENT CALIBRATION LA

INNOVATIVE INSTRUMENT OO LTD. HEAD OFFICE

TR A 13 S0]SUNTINAKORN 11 TAMBUON BANG KAEL,

AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: i66M-2116-380610- 1 FAN: (66021 16-7 140
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u¥n BTl Dusnguns Sifie

ACCREDITED

AT
CALHIFATIGN LABORATORY
AC-2961

Page :3/6.

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

Certificate No

Request No

24-SLM-152

Req-2024-0857

ULUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST / 30-130 Weighting Respone curve Limit
STD Setting A (dB) C(dB) Z(dB) (£dB) (+dB)
63 Hz UR 0.0 -1 1.0
125 Hz 0.1 0.0 00 1.0
250 Hz 0.1 0.0 0.0 1.0
500 Hz 0.1 0.0 0.0 1.0
1000 Hz 0.0 0.0 0o 0.20 0.7
2000 Hz 0.0 00 0.0 1.0
4000 Hz 0.0 0.0 0.0 1.0
8000 Hz 0.0 0.0 0.0
16000 Hz 0.6 -0.6 0.1 +2.5,-16.0
6. Frequency and time weightings at 1kHz
ULIC Setting STD Measured Agceptance
UNCERTAINTY
FAST/ 30-130 REF e ERR Limit
UUC Weighting (dB) (dB) (aB) (+dB) (£ dB)
A 114.00 1140 0.0 0.20
C 114.00 114.0 0.0 0.20 0.20
7z 114.00 1140 0.0 0.20
ULUC Setting STD Measured Acceplance
UNCERTAINTY
30-130/ A REF uuc ERR Limit
LUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0o 0.10
Slow 114,00 1140 0.0 0.20 0.10
Leqg 114.00 114.0 0.0 010

The results related only to the item calibrted. The certificate shall not be reproduced except in full. without written approval of the Innovative Instrament Ca., Lid

FM-TOS-SLM-01 Rev 02 Tssse dane7 1123

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

T MO0 15 SOLSUNTINAKORN 1 TAMBON BANG KAEO,

AMPHOE BANG PHLESAMUT PRAKAN PROVINGE 10540 THAILAND

TEL: (6602 116-5560-1 FAN: (6610-21 16-7 140

w¥liv Buluofid buawy

ANSI Nateaal Acereditation Board
ACCREDITED

TR
CALIBRATION LABORATORY
AC-2961

Page: 4/6.

7. Long Term Stability

Certificate No

Reguest No

24-8LM-152

Reg-2024-0857

UUC Setting Measured Acceptance
UNCERTAINTY
FAST / A/ 30-130 vuc Limit

STD Setting (dB) (£ dB) (+ dB)
Initial 1140
Final 114.0

Deviated 00
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /30-130 REF vuc ERR Limit
STDdB (dB) (dB) (dB) (+dB) (£ dB)
130.00 130 1300 0.0 03
129.00 129 1290 0.0 08
124.00 124 124.0 0.0 08
119.00 19 19.0 0.0 0.8
114.00 114 4.0 00 03
109.00 109 109.0 0.0 0.8
104.00 104 104.0 0.0 038
99.00 9 990 0.0 08
94.00 94 940 0.0 08
89.00 89 89.0 0.0 0.8
54.00 &4 840 0.0 0.8
0.30

79.00 79 79.0 0.0 0.8
74.00 74 T4.0 0.0 08
69.00 69 9.0 00 0.8
64,00 64 64.0 0.0 08
59.00 59 52.0 0.0 0.8
54.00 54 540 0.0 0.3
49.00 19 49.1 0.1 0.8
44.00 4 440 0.0 08
39.00 39 39.0 00 03
34.00 34 340 00 08
29.00 29 290 00 0.8

The results related only 10 the item calibrted. The centificate shall not be reproduced except in full, without written approval of the Innovative Instniment Cou Lad

FM-T08-51M-01 Rev.02 lssue date7/1123
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9. Level linearity including the level range control

Certificate No

Request No

24-5LM-152

Req-2024-0857

UUC Setting STD Measured Acceplance
UNCERTAINTY
FAST/A REF vec ERR Limit
UUC Range (dB) (dB) (dB) (£ dB) (+dB)
35.00 351 0l 0.8
30-130
14 114.0 0.0 [
0.30
30.10 ElN] 0.0 0.8
20-120
114 114.0 0.0 0.8
10. Tone burst response
ULC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A 30-130 Tonehurst Rel e ERR Limit
UUC Time Respone (ms) (dB) (dB) {di) {+dB) (+dB)
200 126.0 126.1 +H.1 0.5
Fast 2 109.0 109.0 0.n +1.0,-1.5
0.25 100.0 9.9 0.1 +1.0,-3.0
200 119.6 119.6 0.0 03
Slow 0.20
2 1000 100.0 0.0 +1.0.-3.0
200 1200 1200 .0 0.5
SEL 2 1000 100.0 0.0 +1.0.-1.5
025 910 W9 0.1 +1.0, -3.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FA! /30-143 REF o ERR Limit
STD Setting (dB) (dB) (dB) (= dB) (£ dB}
Complete cycle 1384 1383 010 2.0
Positive half cycle 1374 137.1 -0.30 0.20 1.0
Negative half cycle 1374 137.1 -0.30 1.0

The results relared only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrunent Co,, Lid

FM-T08-SLM-01 Rev 02 Tssac date7/ 1123

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE
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Pajge : 6/6.

Centificate No 24-5LM-152
Request No Req-2024-0857
12. Overload indication
ULC Setting Measured Acceptance
UNCERTAINTY
FAST / A/ 30-130 e Limit
STD Setting (dB) (+dB) (% dB)
Positive one-half cycle 1419
Negative one-half cycle 141.9
Deviated 0.0
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 uuc Limit
STD Setting (dB) ( +dB) (+dB)
Initial 129.0
Final 129.0
Deviated 0.0 010 010
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20 dB
6. Frequency and time weightings at 1kHz 0.20 dB
7. Long Term Stability 0,10 dB
8. Level linearity on the reference level range 0,30 dB
9. Level linearity including the level range control 0.30 4B
10. Tone burst response 0.30 dB
11. Peak € Sound level 0.35dB
12, Overload indication 0.25dB
13, High Level Stability 0.10dB

- Acceplance limit and Maximum-permitted Uncertaingy was 1EC 61672-1:2013

End of Certificate
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Certificate of Calibration
Customer
Nare : SGS (Thailand) Limited. Certificate No : 24-5LM-217
Address : 100 Nanglinchee Road, Chongnonsi, Yannawa Bangkok 100120 Request No @ Reg-2024-1404

Unit Under Calibration Details

Measurement item : ¢ Sound Level Meter Microphone Class : 2
Manufacturer : RION Microphone Model : UC-59
Model : NA-28 Microphone S/N : 18902
Serial Number : 00570431 Preamplifier Model : NH-23
I : ENSL 043 Preamplifier SN : 70448
Resolution : 01 dB Instrument Status : Used

Calibration Environment and Details

Temperature A0

Humidity o 50 %RH £ 20 %RH
Barometric Pressure : 1013 hPa+ 10 hPa
Received Date : 24 June 2024
Calibrated Date : 4 July 2024
Calibration Procedure . In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration : Lab Acoustic

Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS HIAN 188273 20 August 2024 GRAS
Multifrequency Calibrator Chsest Quest-cal EFAODO234 26 July 2024 TSl
Audio Generator Svantek Svand0l 131 8 October 2024 WK Electric
Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %,

Calibrated By : Approved By :

Service Calibration Engineer Calibration Engineer Supervisor

Tssue Date 4 July 2024

The resulls related only 1o the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Lod

FM-708-SLAM-01 Rov.04 Issue date 5624
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Certificate No 24-5LM-217
Request No : Req-2024-1404
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Alter Adjust Acceptance
UNCERTAINTY
FAST / A/ 30-130 Level vuc ERR vuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB} (+dB) (+ dB)
1000 Hz 94 dB 93.79 94.5 H.71 938 01 0.20 0.30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand CIRRUS, Model CR:515, SN. 88373
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST / 20-80
UUC Weighting (dB) (+dB)
A 152 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
M d | UNCERTAINTY
FAST / 20-80
UUC Weighting (dB) (+dB)
A 3.0 0.10
c 10.3 0.10
Z 16.1 010
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
‘Weighting Respone curve Limit Result
FAST / 30-130 A c Z
(+dB) {+dB)
STD Setting (dB) (dB) (dB)
125Hz ol 02 0.2 0640 1.5 Pass
1000 Hz 0.0 00 0.0 0.60 1.0 Pass
4000 Hz 0.0 0.1 01 0.60 3.0 Pass
RO He 0.0 0.0 0.0 0.70 50 Pass

The results related only 1o the item calibrated, The cerificate shall not be reproduced except in full, without written approval of the Innovative Instriment Co.. Lid
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Cenificate No : 24-5LM-217

Request No : Req-2024-1404

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation lrom various Frequency Acceptance
FAST / 30-130 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z (dB) (+dB) (£dB)
63 Hz 0.1 0o ol 2.0 Pass
125 Hz 0.1 ol 0.0 L5 Pass
250 Hz 0.1 0.0 0.0 1.5 Pass
500 Hz 0.0 0l 0.0 15 Pass
1000 He 0.0 0.0 0.0 0.20 1.0 Pass
2000 Hz 0.1 0.1 00 20 Pass
4000 Ha 0.0 0.1 0.0 3.0 Pass
K000 Hz 0.1 o1 0.0 5.0 Pass
16000 Hz 0.5 0.5 0.0 +5, <INF. Pass

6. Frequency and time weightings at 1kHz

ULC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ 30-130 REF e ERR Limit Result
UUC Weighting (dB) (diz) (dB) (£dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
C 114.00 114.0 0.0 0.20 0.20 Pass
FA 114.00 114.0 0.0 0.20 Pass
UUC Setting STD Measured Acceptance
UNCERTAINTY
30-130/ A REF uuc ERR Limit Result
UUC Time Respone (dB) (dB) (dB) {+dB) (+dB)
Fast 114.00 114.0 0.0 010 Pass]
Slow 114.00 114.0 0.0 0.20 010 Pass]
Leg 114.00 114.0 0.0 010 Pass|

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid
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Certificate No : M4-5LM-217
Request No : Reqg-2024-1404
7. Long Term Stability

ULC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 vuc Limit Result

STD Setting (dB) {+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /30-130 REF v ERR Limit Result
STD dB (dB) (dRB) (dB) (+dB) (+dB)
130,00 130 130.0 00 A | Pass
125.00 129 129.0 0o 11 Pass
124.00 124 124.0 0.0 1.1 Pass
119.00 19 119.0 0.0 1.1 Pass
114.00 14 140 0.0 1.1 Pass
109.00 108 109.0 0.0 11 Pass
104.00 14 104.0 0.0 L1 Pass
49,00 99 99.0 0.0 B Pass
400 94 9.0 0.0 Ll Pass
59.00 89 9.0 L] (K} Pass
84,00 4 B40 0.0 (R Pass
030

79.00 T 79.0 0.0 Ll Pass
74.00 74 740 0.0 L1 Pass
69.00 (] 69.0 0o L1 Pass
64.00 B4 640 00 Ll Pass
59.00 59 59.0 no L1 Pass
54.00 54 540 0.0 11 Pass
49,040 49 49.0 0.0 11 Pass
4400 44 440 0.0 11 Pass
19,00 39 39.0 0o L1 Pass
34.00 34 4.0 0.0 1.1 Pass
29.00 29 29.0 0.0 1l Pass

The results related only to the item calibrated, The cenificate shall not be reproduced except in full, without written spproval of the Tunovative Instrument Co.. Lid

FAM-T08-SLM-01 Rev.04 Tssue date 5624
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Centificate No i 24-8LM-217
Request No : Req-2024-1404
9. Level linearity including the level range control
ULUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF vec ERR Limit Result
UUC Range (dB) (dB) (dB) (£dB) (£dB)
34.90 350 0.1 11 Pass
30-130
114 114.0 0.0 1.1 Pass
0.30
30.20 30.2 00 1.1 Pass
20-120
14 114.0 0.0 1.1 Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A 30-130 Tonehurst Rel L A ERR Limit Result
UUC Time Respone {ms) (dB) (dB) (dB) (+dB) (+dB)
200 126.0 126.0 0.0 10 o
Fast 2 1090 109.0 oo +1.0,-2.5 Pass
025 1 HL0 99.9 0.1 +1.5,-5.0 Pass
200 119.6 119.6 0.0 1.0 Pass
Slow 0.20
2 100.0 100.0 0.0 +1.0, -5.0 Pass
200 120.0 120.0 0.0 1.0 Pass
SEL 2 1000 100.0 0.0 +1.0,-2.5 Pass
0.25 91.0 90.9 0.1 +1.5,-5.0 Pass
11. Peak C Sound level
ULUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/30-143 REF vve ERR Limit Result
STD Setting (dB) (dB) (dB) (= dB) (= dB)
Complete cycle 1384 1378 .60 3.0 Pass
Positive half cycle 1374 1371 -0.30 0.20 20 Pass
Megative half cycle 1374 137.1 -0.30 2.0 Pass.

The results related only 1o the item calibrated. The certificate shall pot be reproduced except in full, without writlen approval of the Inmovative Instrument Co.. Lid
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Certificate No 24-5LM-217
Request No ¢ Req-2024-1404
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 e Limit Result
STD Setting {dB) (+dB) (% dB)
Positive one-half eycle 1420
MNegative one-half cycle 142.0
Deviated 00 0.20 L Pass
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30130 e Limit Result
STD Setting (dB) ( +dB) {+dB)
Initial 129.0
Final 129.0
Deviated 0.0 010 0.30 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Mot applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-p i noise, Microph replaced by the clectrical input signal device Mot applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20 dB
6. Frequency and time weightings at 1kHz 0.20 dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 0.30dB
9. Level linearity including the level range control 0.30 dB
10. Tone burst response 0.30 dB
11. Peak C Sound level (.35 dB
12. Overload indication 0.25 dB
13. High Level Stability 0.10 dB

- Acceptance limit and Maximum-permitied Uncertainty was 1[EC 61672-1:2013

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Insovative Instment Co.. Lid

FMTOE-SLAM-01 Rev.04 Issue date 624
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Certificate No 5 24-5LM-217
Request No  : Reg-2024-1404
Decision Rule for Statements of Conformity
The standard decision rule emploved for the of conformity 1o each calibration result will be applied using ILAC-GS:092019; Guidelines on the

Reporting of Compliance with Specification as following Fig. and statements

Pass = The measurement resalt plus the expanded uncertainty with a 95" coverage probability were within the limit,

Pass = The measurement result was within the limit, However, a porticn of the expanded uncerainty of measurement at 95w exceeds the lin
Fail' = The measurement result was aut of the limit, However, a portion of the expanded uncertainty of measurement at 957, is within the limit

Fail = The measurement result phus the expanded imty with a 95" e ity were outside the limit.

I l i Upper limit
Measured value

95% ewpanded uncertainty

Nominal

Lower limit

End of Certificate

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Lid
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INNOVATIVE

STRUMENT CALIBRATTON LAD

INNOVATIVE INSTRUMENT COL LTDL HEAD OFFICE

TR0 A0 13, S01SUSNTINARORN 1 TAMBON BANG RAEO.

AN
i Bulunaiid Busngsme S X E o
AME I BANCG PHLESAMUT PRAKAN PROVINCE 10540 THAILANIY x 5 25 cmﬁ S T..E_D
TEL: i66Me2116-5560-1 FAN: 1061021 16-7 140 :iuwu?lﬁglwroﬁf
Page:1/6.

Certificate of Calibration

Customer
Name ¢ SGS (Thailand) Limited, Certificate No : 24-5LM-151
Address ;100 Nanglinchee Road, Ct i, Yannawa Bangkok 10120 Request No @ Req-2024-0856

Unit Under Calibration Details

Measurement item : : Sound Level Meter Microphone Class : |

Manufacturer : RION Microphone Model : UC-39
Model 1 NA-28 Microphone S/N @ 01939
Serial Number : ODSTO433 Preamplifier Model : NH-23
n : ENSL 045 Preamplifier SN ;. 01469
Resolution ;01 dB Instrument Status : Used

Calibration Environment and Details

Temperature :3'C+2C
Humidity : 50 %RH £ 20 %RH
Barometric Pressure : 1013 hPa % 10 hPa
Received Date o 22 April 2024
Calibrated Date : 6 May 2024
Calibration Procedure : In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 21 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFADD0234 26 July 2024 TSI
Audio Generator Svantek Svandil] 131 9 Octaber 2024 WEK Electric
Note
The reported unceriainty is based on standard unceriainty multiplicd by the Coverage Factor & = 2, providing a level of confid pproximately 95 Y.

Approved By :

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 6 May 2024

The results related only 1o the item calibrated. The certifi shall not be duced 1 im full, withoat written approval of the Innovative Instrument Co,, Lid
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Centificate No

24-SLM-151

Request No Req-2024-0856
1. Indication at the calibration check freq Y
UL Setting Nominal Before Adjust Alter Adjust Acceptance
UNCERTAINTY
FAST /A /30-130 Level uuc ERR e ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (£ dB)
1000 Hz 114 dB 113.78 114.1 +0.32 1138 02 0.20 0.30
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model 5V 35A, 8N_ 58079
2. Self-generated noise, Microphone installed
ULC Setting
Measured | UNCERTAINTY
FAST / 20-80
UUC Weighting (dB) (+dB)
A 142 0.10

3. Self-generated noise, Microphone replaced by the electrical input signal device

VU Setting
Measured UNCERTAINTY
FAST / 20-80
UUC Weighting (dB) (+dB)
A 8.6 0.10
5 10,8 0.0
Z 16.0 o.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST/ 30-130 A 52 z
. 5 (= dB) (£ dB}
STD Setting (dB) {dB) (dR)

125 Hz 0.2 03 0.3 0.60 1.0
1000 Hz 0.0 a0 0.0 0.60 0.7
4000 Hz 0.8 -0.8 0.7 0.60 1.0
B000 Hz -1.6 -1.6 =15 0.70 +1 525

The results related only 1o the item calibrted. The cenificate shall not be reproduced except in full, without written approval of the lnnovative Instiment Co., Lid
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5. Electrical signal test of frequency weightings, Weighting network respane with relative to 1 kHz

Centificate No

Request No

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /30-130 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
63 Hz UR 0.0 0.0 1.0
125 Hz. 0.1 0.0 0.0 1.0
250 Hz .1 0.0 0.0 1.0
500 Hz .1 0.0 0.0 1.0
1004} Hz 0.0 0.0 0.0 0.20 0.7
2000 He 0.0 0.0 0.0 1.0
4000 Hz 0.0 0.0 0.0 1o
RO00 Hz 0.0 0.0 0.0 +1.5,-2.5
16000 Hz 0.5 0.6 0.0 +2.5,-16.0
6. Frequency and time weightings at 1kHz
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
FAST / 30-130 REF vuc ERR Limit
ULC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 1140 0.0 020
C 114.00 1140 0.0 0.20 0.20
z 114.00 1140 00 020
UL'C Setting 5TD Measured Acceptance
UNCERTAINTY
30-130/ A REF uue ERR Limit
UUC Time Respone (dB) (dB) (dB) (£dB) (£ dB)
Fast 114,00 114.0 0.0 0.10
Slow 114,00 114.0 0.0 0.20 010
Leq 114.00 114.0 0.0 [IRL1}

24-SLM-151

Req-2024-0856

The results related only o the iem calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Lid
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7. Long Term Stability

Certificate No

Request No

24-SLM-151

Reqg-2024-0856

UUC Setting Measured Acceptance
UNCERTAINTY
FAST / A/ 30-130 we Limit

STD Setting (dB) (£dB) (£ dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UL'C Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST / A/ 30-130 REF urc ERR Limit
STDdB (dB) (dB) (dB) (+dB) (+ dB)
130.00 130 130.0 0.0 08
129.00 129 129.0 0.0 0E
124.00 124 1240 0.0 0g
119.00 19 o0 0o 08
114.00 14 114.0 00 08
109.00 1% 109.0 .0 0E
104.00 (L2) 104.0 0.0 0.8
99.00 99 99.0 0.a 0.8
94.00 94 q4.0 0o 0.8
89.00 8% B0 0.0 0.8
B4.00 84 B4.0 0o 0.8
0.30

79.00 79 79.0 0.0 08
7400 74 74.0 0.0 08
69,00 6% 69.0 0o (LR
64,00 64 64.0 0.0 0.8
59.00 59 59.0 0.0 0.8
54.00 54 54.0 0.0 0.8
49.00 49 49.0 0.0 038
44.00 44 440 0.0 08
39.00 9 39.0 0.0 08
34.00 34 40 0.0 (1%
29.00 29 29.0 0.0 0E

Thse results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval of the Innovative Instrument Co.. Lid
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Centificate No

24-5LM-151

Request No Req-2024-0856
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uvec ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£ dB)
35.00 350 0.l 0.8
30-130
14 1140 0.0 0.8
0.30
30,20 30.1 0.1 (1%
20-120
114 114.0 0.0 0.8
10. Tone burst response
UUC Setting 5TD Anticipated Measured Acceptance
UNCERTAINTY
A 30-130 Tonehurst Rel e ERR Limit
UUC Time Respone (ms) (dR) (dB) (dB) (+dB) (+dB)
200 126.0 126.0 0.0 0.5
Fast 2 109.0 109.0 0.0 +1.0.-1.5
0.25 100.0 9.9 0.1 +1.0,-3.0
200 119.6 119.6 a0 0.5
Slow 0.20
2 100.0 100.0 0.0 +1.0,-3.0
200 120.0 1200 0.0 0.5
SEL 2 100.0 10600 [IX1] +1.0,-1.5
025 91.0 90.9 0.1 +1.0,-3.0
11. Peak C Sound level
ULIC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/30-143 REF e ERR Limit
STD Setting (dB) (dB) (dB) (= dB) (£ dB)
Complete eycle 1384 138.3 -0.10 20
Positive half cycle 1374 1372 -0.20 020 1.0
MNegative hall cycle 1374 137.2 020 1.0

The results related only 10 the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Lid

FM-708-SLAM-01 Rev 02 lssue dase?/1 123




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €O LTD, HEAD OFFICE

TR0 MOHD 13 SO SUNTINARORN 11 TAMBON BANG KAEO,

AMPHOF BANG PHLESAMUT PRAKAN PROVINCE W50 THAILAND

TEL

OGN F LS50 1 FAN: (b6E-2116-7 140

T

WATE

WiE

atan

whiin BuTuisiinl Buswyuns $ifie

ANSI Natianal

=

CALIBRATION LABDRATORY
AC-2961

Page: 6/6.

12. Overload indication

Certificate No

Request No

24-5LM-151

Req-2024-0856

ULC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 e Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cvele 1416
Negative one-half cycle 141.5
Deviated 0.l
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST / A/ 30-130 uc Limit
STD Setting {dB) (£ dB) (+ dB)
Initial 129.0
Final 129.0
Dreviated 0.0 010 010
Note :
Maximum-permitted
Function

Uncertainty of measurement

1. Indication at the calibration check frequency

Mot applicable

2. Self-generated noise, Microphone installed

Mot applicable

3. Self-generated noise. Microphone replaced by the electrical input signal device

Not applicable

4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 di
4. Acoustic signal test of frequency weightings at >4 kHz 10 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 0.20 dB
6. Frequency and time weightings at 1kHz 020 4B
7. Long Term Stability 0.10 dB
8. Level linearity on the reference level range 030dB
9. Level linearity including the level range control 0.30 dB
1, Tone burst response 030 dB
11. Peak C Sound level 0.35dB
12, Overload indication 0.25 dB
13. High Level Stability 0.10 dB

= liit and M

permitied Uncerainty was [EC 61672-1:2013

End of Certificate

The results relared only 10 the item ealibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Liud

FMET08-S1LM-01 Rev.02 1ssue date?/1 123
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Certificate of Calibration

Customer
MName : $GS (Thailand) Limited. Certificate No : 24-ACT-079
Address ¢ 100 Nanglinchee Road, Chongnonsi, Yannawa Banghkok Request No : Req-2024-1163

10120

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : |
Manufacturer : CIRRUS Range : 94 dB / 1000 Hz
Model : CR:515 Instrument Status : Used
Serial Number : 88346

1D : ENSL 19174

Calibration Environment and Details
Temperature 1(23:£2°C)
Humidity (50 £ 20 %RH )
Barometric Pressure (1013 £10.0 hPa )
Received Date : 31 May 2024
Calibration Date : 31 May 2024
Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Maodel Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEl 31 May 2024
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the
realization of the international System of Units (SI).
Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %,

Calibrated By : Approved By :

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 3 June 2024

The results related onky to the isem calibrated, The centificate shall not be reproduced except in full, without written approval of the Innovative Instrament Co., Lid

FM-708-ACT-02 Rev.01 Issue dateB/8/23
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TEL: (6630-2116-5860-1 FAX: (66)0-2116-T140 é‘ﬁﬁmT;"
Page2of2.
Certificate No : 24-ACT-079
Request No : Reg-2024-1163
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured | Deviated value| Measured | Deviated value| (+dB) Class 1 (£ dB)
94 dB / 1000 Hz 93.94 -0.06 = - 0.13 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
{Hz) Measured (Hz) | Deviated value | Measured (Hz) | Deviated value (£ %) Class 1 (£ %)
94 dB / 1000 Hz 1000.00 0.00 = = 0.01 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (% %) Class 1 (£ %)
94 dB / 1000 Hz .09 = 0.40 25
Note :
Maximum-permitted
g Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%
- Acceptance limit was IEC60942:2017 Class |
- The calibration results exclude the calibrator pressure corection
- The ealibration results exclude the microphone volume comection
End of Calibration

The results related only 1o the item calibrted. The certificate shall not be seproduced exceps bn full, withow writien opproval ol the Innovative nstrument Co.. Lud.

FM-708-ACT-02 Rev.01 Issue date8/8/23
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Customer

Name =

Address

SGS (Thailand) Limited.

Unit Under Calibration Details

Measurement item :

Manufacturer

Model :

Serial Number z

1

Resolution

: Sound Level Meter

: RION

NL-52
00710417

: ENSL21IT79

0.1 dB

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure
Location of Calibration

Reference Standard

1 33CE2C
50 %RH £ 20 %RH

: 1013 hPa® 10 hPa
= 14 March 2024

: 27 March 2024

2 Lab Acoustic

Certificate of Calibration

- 100 Nanglinchee Road, Chongnonsi, Yannawa Bangkek 10120

Certificate No : 24-S8LM-128

Request No : Reg-2024-0633

Microphone Class = |

Microphone Model : UC-59
Microphone S/N : 22736
Preamplifier Model : NH-25

Preamplifier SN @ 10960

Instrument Status : Used

: In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 21 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFAD0OO234 26 July 2024 151
Audio Generator Svantek Svandi] 131 9 October 2024 WK Electric
Note
The reported uncertainty is based on standard uncenainty multiplied by the Coverage Factor & =2, providing a level of confid Py 1y 95 %0,

Calibrated By :

The results related only to the it

Service Calibration Engineer

Tibrased. The

shall not be

Approved By :

Calibration Engineer Supervisor

Issue Date :

27 March 2024

except in full, without writien approval of the Innovative Instrument Co., Led

FAM-TOS-SLA-01 Rev. 02 Tssse daieT/ 1 123
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1. Indication at the calibration check frequency

Certificate No

Request No

24-SLM-128

Req-2024-0633

ULC Seiting Nominal Beflore Adjust After Adjust Acceptance
UNCERTAINTY
FAST / A/ 30-130 Level e ERR L& s ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz %4 dB u4.01 945 .49 W0 001 0.20 0.30
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand CIRRUS, Model CR:515, SN, 80400
2. Self-generated noise, Microphone installed
UL'C Setting
- Measured | UNCERTAINTY
FAST / 30-130
UUC Weighting (dB) (+dB)
A 14.0 0.1
3. Self-generated noise, Microphone replaced by the electrical input signal device
UL'C Setting
Measured UNCERTAINTY
FAST / 30-130
UUC Weighting (dB) (£dB)
A 9.5 0.10
(e 12.6 0.10
s 17.1 010
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST/ 30-130 A C L
(4 dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.1 o0 0.0 0.60 1.0
1000 Hz 0.0 00 0.0 060 0.7
4000 Hz -0.9 -0.9 1.0 0.60 1.0
8000 Hz 22 2.2 -2.2 0.70 +1.5-25

The results related only 10 the item calibrated. The cenificate shall not be reproduced except in full, withour written approval of the Innovative Instrument Co., Lid

FM-T08-SLM-01 Rev. 02 Issue date?/ 1123
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CALIBRATION LABORATORT
TEL: 160ME2116-5500- 1 FAN: (06 HE211G-T 140 AC-2961
Page:3/6
Centificate No 24-SLM-128
Request No Req-2024-0633

S. Electrical signal test of frequency weigh

Weighting network respone with relative to 1 kHz

UU'C Seiting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST / 30-130 Weighting Respone curve Limit
STD Setting A (dB) C(dB) Z(dB) (£ dB) (+dB)
63 He -0.3 -0.1 -0l 1.0
125 Hz 0.2 00 0.0 1.0
250 Hz -0.1 0.0 0.0 1.0
500 Hz -0l {31} 0.0 1]
1000 Hz 0.0 00 0.0 0.20 0.7
2004 Hz 0.0 0.0 0.0 1.0
40040 Hz 0.0 0.0 0.0 1.0
BOM) Hz 0.0 0.0 0.0 +1.5,-2.5
16000 Hz -14 -14 0.0 +2.5,-16.0
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /[ 30-130 REF e ERR Limit
UUC Weighting {dB) (dB) (dB) (£dB) (+dB)
A L14.00 1140 0.0 0.20
C 114.00 114.0 0.0 0.20 020
Z 114.00 114.0 0.0 0.20
UUC Setting STD Measured Acceptance
UNCERTAINTY
30-130/ A REF e ERR Limit
UUC Time Respone (dR) (dB) (dB) (+dB) (+dB)
Fast 114.00 1140 0.0 .10
Slow 114.00 114.0 0.0 0.20 0.0
Leg 114.00 1140 0.0 LUALT}
The results related only 10 the item calibrated. The shall nat be rep except in full, withous written approval of the Innovative Instrument Co., Lid

FAM-T06-SLM-01 Rev. 02 Tssue dae7/1123
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7. Long Term Stability

Centificate No

Request No

24-5LM-128

Req-2024-0633

UUC Setting Measured Acceptance
UNCERTAINTY
FAST [ A/ 30-130 vuc Limit

STD Setting (dB) (+dB) {+dB)
Initial 114.0
Final 140

Deviated 0.0 0.10 o1
8. Level linearity on the reference level range
ULC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST / A/ 30-130 REF vuc ERR Limit
STD dB (dB) (dB) (dB) (£ dB) (+£dB)
138.00 138 138.0 0.0 08
134.00 134 1340 0.0 [LX.]
129.00 129 129.0 0.0 0.8
124.00 124 1240 0.0 0.8
119.00 1ne 1o 0.0 0.8
114.00 1na 114.0 0.0 08
109.00 109 109.0 0.0 08
104,00 ([ 10 0.0 08
99.00 929 99.0 (1] 08
94.00 a4 4.0 00 08
B9.00 89 89.0 0o 08
84.00 LE! 840 0.0 08
030

79.00 79 79.0 0.0 08
7400 74 74.0 0.0 0.8
69.00 69 69.0 0o 0.8
64.00 64 64.0 0.0 0.8
59.00 59 59.0 0.0 0.8
54.00 54 54.0 0.0 0.8
4800 e 49.0 0.0 0.8
44.00 44 440 0.0 0.8
39.000 19 19.0 0.0 08
34.00 34 340 0.0 08
29.00 29 29.0 0.0 0E
24.00 24 219 0.1 0E

The results related enly 10 the irem calibrated. The certificate shall not be reprodisced except in fiall, without written approval of the [nnovative Instrument Co., Ltd

FM-TOE-SLM-01 Rev 02 Issue dare7/ 1123
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CALIBRATY
Al

Certificate No

24-5LM-128

Request No Reqg-2024-0633
9. Level linearity including the level range control
UUC Setting S5TD Measured Acceplance
UNCERTAINTY
FAST /A REF e ERR Limit
L'UC Range (dB) (dB) (dB) (+dB) (£dB)
29.60 29.6 0.0 0.8
30-130 0.30
14 1140 0.0 08
10. Tone burst response
UUC Setting STD Antici Acceptance
UNCERTAINTY
A 30-130 Tonehurst Rel vuc ERR Limit
UUC Time Respone {ms) (dB) (dB) (dB) (+dB) (+dB)
200 126.0 1260 0.0 0.5
Fast 2 109.0 108.9 0.1 +1.0,-1.5
0.25 1000 9.9 0.1 +1.0,-3.0
200 119.6 119.5 1l 0.5
Slow 0.20
2 100.0 9.9 0.1 +1.0,-3.0
200 120.0 120.0 0.0 0.5
SEL 2 100.0 100.0 0.0 +1.0,-1.5
025 91.0 90.8 0.2 +1.0,-3.0
11, Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/55-141 REF vuc ERR Limit
STD Setting (dB) (dB)y (di) (& dB) (& dB}
Complete cycle 136.4 1363 -0.10 20
Positive half cycle 1354 1351 -0.30 0.20 1.0
MNegative half cycle 1354 135.1 -0.30 1.0

The resuls retaved only 10 the item calibraied. The certifi

shall ot be

cept in full, without written approval of the Innovative Instrumsent Co.. Lid

FM-TO8-SLM-01 Rev 02 lsswe date?/11:23
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12. Overload indication

Certificate No 24-5LM-128

Request No Reg-2024-0633

ULC Setting Measured Accepiance
UNCERTAINTY
FAST / A / 30-130 Lvuc Limit
STD Setting (dB) (+dB) (dB)
Positive one-half cycle 1394
Negative one-half cycle 1394
Deviated 0.0 020 I3
13. High Level Stability
UL'C Setting Measured Acceptance
UNCERTAINTY
FAST (A 30-130 vuc Limit
STD Setting (dB) (+dB) (= dB)
Initial 129.0
Final 129.0
Deviated 0.0
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Mot applicable
2. Self-generated noise, Microphone installed Mot applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz 1o 10 kHz 0.70 4B
3. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20 dB
6, Frequency and time weightings at 1kHz 020 dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 0.30 dB
9. Level linearity including the level range control 0.30 dB
10, Tone burst response 0.30 dB
11. Peak C Sound level 0.35 dB
12. Overload indication 0.25 dB
13. High Level Stability 010 dB

= Lirmin and Maxi permitted Uncerainty was IEC 61672-1:2013

End of Certificate

xeept in full, withow written approval of the Innovative Instrument Co.. Lid

The results related only 10 the item calibrated. The certificate shall not be rep

FM-TO8-SLM-DI Rev.02 Issue date?/11:23
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Certificate of Calibration

Customer
Name + SGS (Thailand) Limited. Certificate No :
Address ;100 Nanglinchee Road, Chongnonsi, Yannawa Bangkok 10120 Request No :

Unit Under Calibration Details

Measurement item © : Sound Level Meter Microphone Class = |

Manufacturer : RION Microphone Model : UC-59
Maodel : NL-52 Microphone S/N = 18935
Serial Number : 00710418 Preamplifier Model : NH-25
11} : ENSL 21180 Preamplifier S/N : 10961
Resolution 01 dB Instrument Status : Used

Calibration Environment and Details

Temperature CE2°C

Humidity 50 %RH £ 20 %RH

Barometric Pressure ¢ 1013 hPa= 10 hPa
Received Date : 30 January 2024
Calibrated Date : 13 February 2024
Calibration Procedure

Location of Calibration : Lab Acoustic

Reference Standard

24-5LM-043

Req-2024-0229

: In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 21 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFADDO234 26 July 2024 TSI
Audio Generator Svantek Svand0] 131 O October 2024 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %a.

Calibrated By : Approved By :

Service Calibration Engineer

Issue Date :

Calibration Engincer Supervisor

13 February 2024

The resulis related only 1o the item calibrated. The centificate shall not be reproduced exeept in full, without written approval of the Innavative Instrument Co., Lid
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TEL: (66)1-2116:5500k1 FAX:((66MK2116:7140 B Tk TEL: (660021 16-35600-1 FAN: 10600-21 16-7140 G
Page :2/6. Pagie : 3/6.
Cenificate No 24-SLM-043 Certificate No 24-SLM-043
Request No Reg-2024-0229 Request No Req-2024-0229
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance 5, Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
MICERTAGIT ULC Setting Deviation from various Frequency Acceplance
FAST / A 1 30-130 Level vuc ERR uvuc ERR Limit UNCERTAINTY
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB) FAST /30130 ‘Weighting Respone curve Limit
i AdB C (dB Z(dB +dB +dB)
1000 Hz 94 dB 9403 942 4017 940 003 020 030 SRS 8} (B b (d8) {
o ~ = = 63 Hz -0.3 0.2 0.0 (K]
MNote : Absolute sensitivity was established by the use of Sound Calibrator Brand CIRRUS, Model CR:515, SN. 80411
125 He -0.1 0.0 0.1 1.0
250 Hz (.1 0.0 0.0 1.0
2. Self-generated noise, Microphone installed 500 He 0.1 0.0 0.1 1.0
UUC Setting . 2
Measured | UNCERTAINTY 1000 Hz 0.0 0.0 0.0 0.20 0.7
FAST/ 30-130
2000 Hz 0.1 0.0 0.0 1.0
UUC Weightil dB +
RN g ) 4000 Hez -0.1 0.0 0.0 1.0
A 4.6 0.10
B000 Hz 0.0 0.0 0.0
z 7 S ; . -1.4 -14 0.0 2.5,-160
3. Self-generated noise, Microphone replaced by the electrical input signal device Lt L 25l
UUC Setting : —
Measured | UNCERTAINTY 6. Frequency and time weightings at 1kHz
FASTEIN0 LUC Setting STD Measured Acceptance
v : UNCERTAINTY
UHC Welghting ) b FAST /30130 REF vue ERR Limit
A 10.7 0.10
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
C 13.5 0.10
A 114.00 114.0 00 0.20
Z 182 0.0
C 114.00 114.0 00 020 0.20
4. Acoustic signal test of fr y weightings (Without Windscreen) Z 11400 114.0 0.0 0.20
Deviation from various Frequency Acceptance
ULC Setting UNCERTAINTY
’ : s UUC Setting STD Measured Acceplance
Weighting Respone curve Limit UNCERTAINTY
FAST/30-130 A C z 30-130/ A REF uue ERR Limit
STD Setti B B dB (Ey (2
A0 b L) {h) UUC Time Respone (dB) (dm) (dB) (+dB) (+dB)
125 Hz 0.1 0.0 0.0 0.60 1.0
Fast 114.00 1140 0.0 0.10
1000 Hz 0.0 0.0 0.0 0.60 0.7
Slow 114.00 114.0 0.0 0.20 0.10
4000 Hz -0.9 0.8 0.8 0.60 1.0
Leq 114.00 114.0 0.0 .10
8000 Hz =16 =1.7 -1.7 0.70 +| 585
The results related only to the item calibrated. The shall not be duced except in full, without written approval of the Inaovative Instument Co., Lid The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid
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Page :4/6.
Certificate No : 24-SLM-43
Request No = Req-2024-0229
7. Long Term Stability
UUC Setting Measured
UNCERTAINTY
FAST /A /30-130 vuc

STD Setting (dB) ( +dB)
Initial 114.0
Final 114.0

Deviated oo
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST / A/ 30-130 REF e ERR Limit
STD dB (dB) (dB} (dB) (£ dB) (= dB)
139.00 139 1389 0.1 08
134.00 134 134.0 0.0 0.8
129.00 129 1289 0.1 0.8
124.00 124 1239 -0.1 0.8
119.00 119 1190 0.0 08
114.00 114 1140 0o 08
109.00 19 1089 0.1 08
104.00 104 104.0 0.0 08
99.00 929 99.0 0o 0
94.00 9 94.0 0.0 0E
89.00 89 89.0 0o 08
5400 84 84.0 0.0 0.8
0.0
79.00 79 79.0 0.0 0%
74.00 T4 TAD oo 0.8
69.00 69 69.0 0.0 08
64.00 64 64.0 0.0 0
59.00 59 59.0 0.0 s
54.00 54 54.0 0.0 0.8
49.00 49 49.0 0.0 0.8
44.00 44 440 0.0 0.8
30,00 19 39.0 0.0 0.8
3400 34 341 ol 0.8
29.00 25 29.0 oo 08
24.00 24 239 -1 08
The results related only 10 the item calibrated. The cerificate shall not be reproduced except in full, withaut written approval of the Innovative | Co, Lid
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Page:5/6.
Centificate No : 24-SLM-043
RequestNo  :  Req-2024-0229
9. Level linearity including the level range control
VUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF vuc ERR Limit
UUC Range (dB) (dB) (diB) (+dB) (£ dB)
29.70 29.7 0.0 0.8
30-130 0.30
14 1140 0.0 08
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A30-130 Tonchurst Rel Lec ERR Limit
UUC Time Respone (ms) (dB) (dE) (dE) (+dB) (& dB)
200 126.0 126.0 0.0 0.5
Fast 2 109.0 108.9 0.1 +1.0,-1.5
025 100.0 99.8 0.2 +1.0, -3.0
200 119.6 119:5 0.1 0.5
Slow 0.20
2 100.0 99.9 0.1 +1.0,-3.0
200 120.0 1200 0.0 0.5
SEL 2 100.0 99.9 0.1 +1.0,-1.5
0.25 910 90.8 0.2 +1.0,-3.0
11. Peak C Sound level
ULC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/55-141 REF e ERR Limit
STD Setting (dB) (dR) (r) (+dB) (+dB)
Complete eycle 1364 1362 -0.20 20
Positive hall cyele 1354 135.1 -0.30 0.20 1.0
MNegative half cycle 1354 135.1 -0.30 1.0

The resulis retated only 10 the item ealibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lud

FM-TOE-SLM-01 Rev.02 lssue dare7/1 123
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Page :6/6

Cenificate No 24-5LM-043

Request No Req-2024-0229
12. Overload indication
VUC Setting Measured Acceptance
UNCERTAINTY
FAST /A [ 30-130 e Limit
STD Setting (dB) (+dB) (£dB)
Positive one-half cycle 1394
Negative one-half cycle 139.5
Deviated 0.1
13. High Level Stability
UUC Setting Measured Aceeptance
UNCERTAINTY
FAST /A (30-130 e Limit
STD Setting (dB) (+dB) (+dB)
Initial 129.0
Final 1290
Deviated 0.0 0.10 010
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3, Self-generated noise, Microphone replaced by the electrical input signal device Mot applicable
4. Acoustic signal test of frequency weightings at 10 Hz 1o 4 kHz 0.60 dB
4, Acoustic signal test of frequency weightings at >4 ki to 10 kHz 0.70 dBb
5, Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 0.20 dB
6. Frequency and time weightings at 1kHz 0.20 dB
7. Long Term Stability 010 dB
8. Level linearity on the reference level range 0,30 dB
9. Level linearity including the level range control 0.30 dB
10, Tone burst response 0.30 dB
11. Peak € Sound level 0.35dB
12, Overload indication 025dB
13. High Level Stability 0.10dB
limuit and Maxis permitted Uncertainty was IEC 61672-1:2013

End of Certificate

The results refated only 1o the itlem calibrated. The certifi shall not be duced except in full, without written approval of the lnnovative Instrument Co., Lid
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TEL. 166Mk2 1 162860 § FANX: 160M-2116-T 140
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Page:1/6.

Customer

Name

Address

100 Nanglinchee Road, Ch:

i% (Thailand) Limited.

Certificate of Calibration

Yannawa Bangkok 10120

Unit Under Calibration Details

Measurement item
Manufacturer
Model

Serial Number

1

Resolution

: Sound Level Meter

RION

NL-52

; DOT10419

: ENSL 21181

01 dB

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure
Location of Calibration

Reference Standard

e T o B 0

1 30 %RH £ 20 %RH

1013 hPa £ 10 hPa

14 March 2024

: 27 March 2024
: In-house method CP-

; Lab Acoustic

2

Microphone Class : |
Microphone Model : UC-59
Microphone SN : 18897
Preamplifier Model : NH-25

Preamplifier /N : 21971

Instrument S : Used

Certificate No :

24-5L.M-129

Request No @ Reg-2024-0634

M-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrument Brand Maodel SN. Due calibration Tracebility
Standard Microphone GRAS A0AN 188273 21 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFADO0234 26 July 2024 TSI
Audio Generator Svantek Svand] 131 2 October 2024 WK Elcetric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =

Calibrated By :

The resules related enly 1o the item calibrated. The cenificate shall not be reproduced except in full, without writien approval of the Innovative Instnmment

Approved By :

Service Calibration Engineer

Issue Date

roviding a level of confidence approximately 95 %,

Calibration Engineer Supervisor

27 March 2024

Lad
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INNOVATIVE INSTRUMENT CALIBRATION LAR
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AC-2961

Page:3/6.

Page:2/6
Centificate No 24-SLM-129
Request No Reg-2024-0634
1. Indication at the calibration check freq y
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST /A /30-130 Level uue ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 94 dB Q4.01 94.0 01 94.0 .01 020 0.30
Note : Absolute s was established by the use of Sound Calibrator Brand CIRRUS, Model CR:515, SN_ 80400
2. Self-generated noise, Microphone installed
ULC Setting
Measured UNCERTAINTY
FAST/ 30-130
UUC Weighting (dB) (£ dB)
A 143 010
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
M A UNCERTAINTY
FAST/ 30-130
UUC Weighting (dB) (+dB)
A 10,5 0.10
L 138 LIS Y]
Fa 17.6 010
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
ULC Setting UNCERTAINTY
‘Weighting Respone curve Limit
FAST/ 30-130 A C Z
T (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.1 0.0 0.1 0.60 1.0
1000 Hz 0.0 0.0 0.0 0.60 0.7
4000 Hz -1.0 -1.0 0.9 0.60 1.0
000 He -1.9 -1.9 -1.9 0.70 +1.5-2.5
The results related only 10 the item i The i shall not be duced except in full. without written approval of the lnnovative Instrument Co., Lid

FM-TOR-SLM-01 Rev 02 Tssue dateT 1123

Certificate No 24-5LM-129

Request No Reg-2024-0634

S. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST / 30-130 Weighting Respone curve Limit
STD Setting A (dB) C(dB) Z(dB) (+ dB) (+dB)
63 Hz -0.3 -0.1 0.1 Lo
125 Hz 0.1 0.0 0.1 1.0
250 Hz 0.1 0.0 0.0 1.0
500 He 0.1 0.0 0.0 1.0
1000 Hz 0.0 0.0 0.0 0.20 0.7
2000 Hz 0.0 0.0 0.0 1.0
4000 Hz 0.0 0.0 0.0 1.0
R000 Hz 0.0 0.0 0.0 +1.5,-2.5
16000 Hz =14 -1.4 0.0 +2.5,-16.0
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceplance
UNCERTAINTY
FAST /30-130 REF vuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (£ dB)
A 114,040 114.0 0.0 020
[ & 114.00 114.0 0.0 0.20 0.20
Z 114,00 4.0 0.0 0.20
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
30-130/ A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (£ dB) (1 dB)
Fast 114,00 1140 00 010
Slow 11400 114.0 0.0 0.20 0.10
Leg 114.00 1140 0.0 0.10

The results relased only o the

librated. The

shall not be

d except in full, without writien approval of the Innovative Instrument Co., Lad
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Page:4/6.

7. Long Term Stability

Centificate No

Request No

24-5LM-129

Reqg-2024-0634

LUC Setting Measured Acceptance
UNCERTAINTY
FAST [ A/30-130 vuc Limit

STD Setting (dB) {+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UL'C Setting Anticipated Deviation Acceplance
UNCERTAINTY
FAST / A/ 30-130 REF vec ERR Limit
5TD dB (dB) (dB)} (dB) (+dB) (+ dB)
138.00 138 138.0 0.0 0.8
134.00 134 134.0 0.0 0.8
129.00 129 129.0 0.0 0.8
124.00 124 1240 0.0 08
119.00 19 119.0 0.0 0.8
114.00 114 1140 0.0 0.8
109.00 109 109.0 0.0 0.8
104.00 104 104.0 0.0 0.8
99.00 99 99,0 0.0 0.8
94.00 94 94.0 0.0 0.8
#9.00 59 #9.1 01 0.8
84.00 84 84,1 0l 0.8
0.30

79.00 79 79.0 o 0.8
74.00 74 741 0.1 0.8
69.00 69 69.1 0.1 0.8
64.00 64 64.0 0.0 0.8
59.00 59 59.1 0.1 0.8
54.00 M 540 00 03
49.00 49 49.1 0.1 0.8
44.00 W 4.0 0.0 0.8
19.00 39 391 0.1 0.8
34.00 34 341 0.1 08
29.00 i) 29.0 0.0 08
24.00 24 240 00 0.8

The results related only 10 the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Lid
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Certificate No

24-5LM-129

Reguest No Reg-2024-0634
9. Level linearity including the level range control
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
FAST/A REF uvuc ERR Limit
UUC Range (dB) (dB) (dB) (£ dB) (£dB)
29.60 297 0l 0.8
30-130 0.30
14 114.0 0.0 08
10. Tone burst response
LUC Setting 5TD Anticipated Measured Acceptance
UNCERTAINTY
A 30-130 Tonechurst Rel e ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 126.0 126.0 0.0 05
Fast 2 109.0 108.9 =01 +1.0,-1.5
025 100.0 99.9 0.1 +1.0,-3.0
200 119.6 119.6 0.0 0.5
Slow 0.20
2 1000 100.0 0.0 +1.0,-3.0
200 1200 1200 0.0 0.5
SEL 2 100.0 1000 0.0 +1.0,-1.5
025 910 909 0.1 +1.0,-30
11. Peak C Sound level
ULC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C [ 55-14] REF vuc ERR Limit
S5TD Setting (dR) (dB) (dB) (& dB) [E1)
Complete cycle 136.4 136.1 .30 20
Positive half cycle 1354 1352 (.20 0.20 1.0
Negative half cycle 135.4 1352 -0.20 1.0

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innevative Instnament Co., Lid

FM-TOE-SLM-01 Rev. 02 lasue date?/ 1123
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Certificate No 24-51LM-129

Reguest No Reqg-2024-0634
12. Overload indication
UL'C Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 uue Limit
STD Setting (dB) {+dB) (£ dB)
Pasitive one=half cycle 1394
MNegative one-half cycle 1394
Deviated 0.0 0.20 13
13. High Level Stability
LUC Setting Measured Acceplance
UNCERTAINTY
FAST /A /30-130 vuc Limit
STD Setting (dB) (£ dB) (+dB)
Initial 129.0
Final 129.0
Deviated 0.0 010 0.10
Note :
Maximum-permitted
Function .
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal des Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20dB
6. Frequency and time weightings a1 1kHz 0.20 dB
7. Long Term Stability 010 dB
8. Level lincarity on the reference level range 0.30dB
9, Level lincarity including the level range control .30 dB
10, Tone burst response 0.30 dB
11. Peak C Sound level 0.35 dB
12, Overload indication 0.25 dB
13. High Level Stability 0.10 dB

limmit and Maxi permitied L

End of Certificate

The results related only 10 the item calibrated, The certifi shall not be d cept in full, witl

Tout written approval of the Innovative Instrument Co.. Lid
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TEL ifsts W21 Div=5R000= 1 FAN: a6 21 16-7 140
Certificate of Calibration
Customer
Name : 5GS (Thailand) Limited. Certificate No : 24-5LM-218
Address 100 Nanglinchee Road, Ch i, Yannawa & 10120 Request No : Req-2024-1407

Unit Under Calibration Details

Measurement flem : : Sound Level Meter Microphone Class : 2

Manufacturer : SCARLET Microphone Model : AWAI4421
Model : ST-X1D Microphone S/N @ A-000219
Serial Number : 820703 Preamplifier Model ; -

1 : ENSL 22175 Preamplifier S/N: -
Resolution ;00 4B Instrument Status © Used

Calibration Environment and Details
Temperature A et S B ek

Humidity 50 %RH =% 20 %RH
Barometric Pressure 1 1013 hPa £ 10 hPa
Received Date : 24 June 2024
Calibrated Date + 4 July 2024
Calibration Procedure : In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic

Reflerence Standard

Instrument Brand Model SN, Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrutor Chuest Cruest-cal EFAODO234 26 July 2024 TSI
Audio Generator Svaniek Svand01 131 8 October 2024 WK Eleciric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : Approved By :

Service Calibration Engineer

Issue Date : 4 July 2024

The results related only 1o the item calibmied. The cenificate shall rot be reproduced except in full, without written approval of the Inpovative Instrument Co.. Lul

FAM-708-81M-01 Rov.04 lssuc date 5624
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INSOVATIVE INSTRUMENT COL LTD. HEAD OFFICE
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A T
PEL: (b2 1 D S800-1 FAN: (6ANR2 1107140 TR CALIBRATION LABORATORY
AC- 2061
Page:2/7.
Certificate No ;  24-SLM-218
Request No : Req-2024-1407
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/28-133 Level e ERR e ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+ dB)
1000 Hz 114 dB 93.79 939 +H.11 038 +0.01 0.20 0.30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand CIRRUS, Model CR:515. SN, 88737

=)

. Self-generated noise, Microphone installed
ULC Setting
FAST /28-133

Measured UNCERTAINTY

UUC Weighting (dB) (+£dB)

A 25.6 0.10

3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting

Measured UNCERTAINTY

FAST /28-133

UUC Weighting (dB) (*dB)

A 46 0.10

(& 26.1 0.10

£ 3. 0.10

4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Aceeptanee
UUC Setting. UNCERTAINTY
Weighting Respone curve Limit Result

FAST / 28-133 A C z

e (+dB) (+dBE)
STD Setting (dB) (dB) (dB)

125 Hz 02 02 0.2 0.60 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz 0.8 -0.9 =L1 0.60 30 Pass
8000 Hz -1.4 =15 -13 0.70 5.0 Pass|

The results related anly to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Inssrament Co., Lid

FM-TO8-SLA-01 Rev (4 [isae date S624
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Page:3/7.

Certificate No : 24-SLM-218

Request No © Req-2024-1407

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation fram various Frequency Acceptance
UNCERTAINTY
FAST /28-133 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z(dB) (+ dB) (+dB)
63 Hz 0.2 =0.1 0.1 2.0 Pass
125 Hz -0 0.1 0.1 15 Pass
250 Hz 0.1 0.1 -0.1 1.5 Pass
500 Hz 0.1 0.1 0.1 15 Pass
0.20
1000 Hz 0.0 -0.1 -0.1 1.0 Pass
2000 Hz 0.l 0.0 0.1 20 Pass
4000 Hz 0.2 0.1 0.1 30 sy
8000 Hz 0.2 0.3 0.1 50 Pass

6. Freguency and time weightings at 1kHz

UUC Setting ST Measured Acceptance
UNCERTAINTY
FAST /28-133 REF Luc ERR Limit Result
UUC Weighting (dB) (dB) (dB) (+dB) (= dB)
A 114.00 114.0 00 0.20 Pass
C 114.00 1139 0.1 0.20 0.20 Pass]
& 114.00 113.9 0.1 0.20 Pass]
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
28-1337A REF vuc ERR Limit Result
UUC Time Respone (dB) (dB) (dB) {+dB) {+dB)
Fast 114.00 114.0 0.0 010 Pass]
Slow 114.00 114.0 0.0 0.20 0.10 Pass|
Leq 114.00 1140 0.0 0.10 Pass|

The results related only 1o the item calibrated. The cenificate shall nat be reproduced except in full, without written approval of the Innovative Instrument Co., Lid

FM-TOB-SLA-08 Rev 04 lisuc date $624
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TEL: 6000-21 163800 | EAN: (06 K-2116-T140 Ul ™
Centificate No : 24-5LM-218
Request No @ Reg-2024-1407

7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A /28-133 vuc Limit

STD Setting (dB) (+dB) (£ dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/ A /28-133 REF uvuc ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) { = dB)
138.00 138 138.0 0.0 11 Pass
134.00 134 134.0 0.0 11 Pass
129.00 129 129.0 00 11 Pass
124.00 124 124.0 0.0 14 Pass
119.00 19 119.0 0.0 11 Pass
114.00 114 114.0 0.0 L1 Pass
109.00 109 109.0 0.0 11 Pass
104.00 104 104.0 0.0 L1 Pass
49.00 99 99.0 0.0 1 Pass
94.00 94 4.0 0.0 11 Pass
E9.00 89 89.0 0.0 1l Pass
0.30

£4.00 84 4.0 0.0 L1 Pass
79.00 79 T9.0 0.0 L1 Pass
74.00 74 74.0 0.0 1.1 Pass
69,00 69 9.0 00 ] Pass
64.00 64 64.0 0.0 11 Pass
39.00 59 59.0 0.0 L1 Pass
54.00 54 540 0.0 L1 Pass
49.00 49 45.0 0.0 L1 Pass
4400 4 439 0.1 11 Pass
39.00 39 188 0.3 L1 Pass
300 8 a7 -0.3 11 Pass

The results related only 1o the item calibrated. The cenificate shall not be reproduced except in full. without writien approval of the Innovative Instrument Co. Lid
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Centificate No. ¢ 24-5LM-218
Request No @ Req-2024-1407
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF vc ERR Limit Result
UUC Range (dB) (dB) (dB) (+dBE) (= dB)
43.50 435 0.0 11 Pass
28-133 0.30
114 114.0 0.0 L1 Pass
10. Tone burst response
ULC Setting 5TD Measured Acceptance
UNCERTAINTY
A f28-133 Tonehurst Rel vuc ERR Limit Result
ULUC Time Respone (ms) (dB) (dB) (dB) (+dB) (= dB)
200 129.0 129.1 +0.1 1.0 Pass
Fast 2 112.0 121 +0.1 Pass
025 103.0 1028 0.2 +1.5,-5.0 Pass
200 1226 1223 +0.1 1.0 Pass.
Slow 0.20
2 103.0 103.1 0.1 +1.0,-5.0 Pass
200 123.0 123.1 +H.1 1.0 Pass
SEL 2 103.0 103.1 +0.1 +1.0,-2.5 Pass
025 9.0 940 00 +1.5,-5.0 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Agceptance
UNCERTAINTY
FAST/C/28-133 REF e ERR Limit Result
STD Setting (dB) (dB) (dB) (= dB) (=dB)
Complete cycle 128.4 128.2 -0.20 30 Pass
Positive half cycle 127.4 127.3 -0.10 0.20 2.0 Pass
Negative half cycle 1274 127.3 “0.10 20 Pass

The results related only 10 the item calibrated. The certificate shall not be reproduced except in full. withour writien approval of the lanovative Instrument Co., Lid

FM-T08-5LA-0 Rev (M Tssue date 51624
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Certificate No :  24-5LM-218
Request No : Reqg-2024-1407
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A /28-133 e Limit Result
STD Setting (dB) (= dB) (= dB)
Positive one-half cycle 1404
Negative one-half cycle 1411
Deviated 0.7
13. High Level Stability
ULC Setting Measured Acceptance
UNCERTAINTY
FAST/ A/ 28-133 vuc Limit Resuli
STD Setting (dB) (+dB) (+dB)
Initial 1320
Final 1320
Deviated 0.0
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Mot applicable
2. Self-generated noise, Microphone installed Mot applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Mot applicable
4. Acoustic signal test of frequency weightings at 10 Hz 1o 4 kHz 060 dB
4. Acoustic signal test of frequency weightings al =4 kHz to 10 kHz 0.70 dB
4. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 0.20 dB
6. Frequency and time weightings at 1kHz 0.20 dB
7. Long Term Stability 0.10 dB
8. Level linearity on the reference level range 0.30 dB
9. Level linearity including the level range control 0.30dB
10 Tone burst response 0.30 dB
11. Peak C Sound level 0.35dB
12, Overload indication 0.25dB
13, High Level Subility 0.10dB

- Acceptance limit and Maximum-permitied Uncertainty was IEC 61672-1:2013

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Lid

FM-TOS-SLM-01 Rev.M lsnse date $624
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Page: 77
Certificate No £ 24-5LM-218
Request No ¢ Req-2024-1407
Decision Rule for Statements of Conformity
The standard decision rule employed for the of v 1o each calib result will be applicd using ILAC-GEAR 2019; Guidelines on the

Reporting of Complinnce with Specification as following Fig. and stitemems

Pass = The measurement result phus the expanded uncertainty with a 95" coverage probability were within the mis.

1=t L
Pass = The measurement result was within the limit, Howey

. a portion of the expanded uncerminty of measunement a1 957, exceeds the limir
' e : i
Fail = The measurement result was out of the limit. However. a portion of the expanded uncenainty of measurement a1 95%. is within the limit

Fail = The measurement result phus the expanded uncentainty with a 95" coverage probability were outside the limit

r

Measured value I Fail'

l = Upper limit

Pass'

95% expanded uncertainty —-J—

Nominal

Lower limit
End of Certificate

The resislts related only to the item calibrated. The cenificate shall not be reproduced cxcept in full, without writlen approval of the lnnovative Instrument Co.. Lud

FM-T08-SLM-01 Rev.04 Issue dae 624
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Certificate of Calibration
Customer
Name : 8GS (Thailand) Limited. Certificate No : 24-5LM-167
Address : 100 Nanglinchee Road, Chongnonsi, Yannawa Bangkok 10120 Request No @ Reg-2024-0998
Unit Under Calibration Details
Measurement item : Sound Level Meter Microphone Class : 2
Manufacturer : SCARLET Microphone Model : AWA 14421
Maodel . ST-21D Microphone /N : A-000273
Serial Number : 820705 Preamplifier Model : -
1D : ENSL 22177 Preamplifier SN @ -
Resolution ;0 dB Instrument Status : Used
Calibration Environment and Details
Temperature 2NCEIE
Humidity 80 %RH =% 20 %RH
Barometric Pressure : 1013 hPa= 10 hPa
Received Date : 8 May 2024
Calibrated Date : 15 May 2024
Calibration Procedure : In-house method CP-SLM-01 hased on IEC 61672-3: 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Maodel SN, Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 21 August 2024 GRAS
Multifrequency Calibrator Cuest Quest-cal EFAD00234 26 July 2024 TSI
Audio Generator Svantek Svandll 131 9 October 2024 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : Approved By :

Service Calibration Engincer Calibration Engineer Supervisor

Tssue Date : 15 May 2024

The resulis related only 1o the item calibrated. The centificate shall not be reproduced except in full. without writien approval of the Innovative Instrument Co, Lid

FM-T08-51.M-01 Rev.02 Issue date7/1123

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUNMENT CO LTD, HEAD OFFICE

INNOVATIVE

TARPAOEL 13, S01SUNTINAKORN 1T TAMBON BANG KAE,

Wi BuTundv Buswune i A CCRED I TE D

AMPHOE BANG PHLESAMUT PRAKAN PROVINGE 1050 THAILANI

CALIBRATION LABORATORY
TEL. 16 k21 16-5560- 1 FAN: (0600-21 16-7 1400 frobresy

Page: 2/6
Certificate No : 24-SLM-167
RequestNo : Req-2024-0998
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Aceeptance
UNCERTAINTY
FAST /A /28-133 Level vuc ERR vve ERR Limit
Calibrator Setting (dB) (di) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 94 dB 93.80 936 0.20 938 0.00 0.20 0.30
MNote : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079

2. Self-generated noise, Microphone installed
UUC Setting
FAST /28-133

Measured UNCERTAINTY

UUC Weighting (dB) {+dB)

A 2586 010

3. Self-generated noise, Microphone replaced by the electrical input signal device
ULC Setting

d UNCERTAINTY
FAST /28-133

ULUC Weighting (dB) (+dB)
A 247 LIRLT)
C 246 010
z 286 0.10

4. Acoustic signal test of frequency weightings (Without Windscreen)

Deviation from various Frequency Acceptance
VUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /28-133 A C (4
2 (£ dB) {+dB)
STD Setting (dB) {dB) (dB)

125 Hz 0.0 ol 0.2 0.60 1.5
1000 Hz 0.0 0.0 0.0 0.60 Lo
4000 Hz 0.0 00 0.1 0.60 3.0
3000 Hz 0.3 0.3 0.6 0.70 50

The results related only 1o the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the Inmovative Instrument Co., Lid

FAM-T08-SLM-01 Rev.02 Issue dateT/1123
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Centificate No

Request No

5, Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation lrom various Frequency Acceptance
UNCERTAINTY
FAST /28-133 ‘Weighting Respone curve Limit
STD Setting A (dB) C(dB) Z(dB) (+dB) (+dB)
63 Hz -02 0.1 0.1 20
125 Hz 0.1 0.1 0.1 1.5
250 Hz 0.1 =01 .1 1.5
500 Hz 0.1 0.1 0.1 L5
0.20
1000 He 0.0 0.1 =01 1o
2000 Hz 1 0.0 1 20
4000 Hz 0.2 ol -0l EX
B000 Hz 0.2 02 0.1 5.0
6. Frequency and time weightings at 1kHz
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
FAST/28-133 REF LI Moy ERR Limit
UUC Weighting (dB) (dB) (dB) (+ dB) (+ dB)
A 114.00 114.0 0.0 020
& 114.00 1139 0.1 0.20 0.20
Z 114.00 1139 0.1 0.20
UUC Setting STD Measured Acceptance
UNCERTAINTY
28133/ A REF e ERR Limit
ULC Time Respone (dB) (i) dB) (+dB) (1 dB)
Fast 114.00 14.0 0.0 0.1
Slow 114.00 114.0 0.0 0.20 0.10
Leg 114.00 114.0 oo 0.10

24-5LM-167

Reg-2024-0998

The results related only to the item calibrated. The cerificate shall not be reproduced except in full. without written approval of the Innovative Instrument Co., Lid

FM-TOR-SLM-01 Rev. 02 fssue dateT/ 1123

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT OO, LTD, HEAD OFFICE

..N.'.‘.l ?IVAT IwVE

TR0 A0 13 S01SUNTINARURN 1 TAMBON BANG KAFO.

i Buluni Busngsns $ifin

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: t60MF2116- 55001 FAN: 166 0-21 16-7 140

CALMRATION LABORATORY
AC-2561

Page : 4/6.

Centificate No
Request No

7. Long Term Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /28-133 vuc Limit

STD Setting (dB) (+dB) (= dB)
Initial 1140
Final 114.0

Deviated 00
8. Level linearity on the reference level range
ULC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /28-133 REF vuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
139.00 139 1389 0.1 (il
134.00 134 134.0 0.0 L1
129.00 129 129.0 0.0 1l
12400 124 1240 o0 1
119.00 19 190 0.0 11
114.00 14 1140 0.0 L1
109.00 109 109.0 00 11
104.00 104 104.0 00 11
99,00 99 99.0 0.0 11
94.00 94 940 00 L1
8900 59 £9.0 00 L1
0.30

84.00 54 540 0.0 11
79,00 kL) 79.0 0.0 (B
74.00 74 740 0.0 N
69.00 69 69.0 0.0 L1
64.00 64 64.0 0.0 11
59.00 39 59.0 0.0 Ll
54.00 54 540 0.0 1
49.00 49 49.0 0.0 11
44.00 44 439 0.1 11
39.00 39 187 03 11
38,00 38 76 0.4 i

24-SLM-167

Req-2024-05498

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative Instrumen Co,, Led

FM-TO8-SLAE-01 Rev 02 Tasue date/ 1123
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Certificate No 24-5LM-167
Request No Req-2024-0998
9. Level linearity including the level range control
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
FAST /A REF (M ERR Limit
UUC Range (dB) (dB) (dB) (£dB) (£dB)
43.90 438 -1 1.1
28-133 0.30
114 1140 0.0 (]
10. Tone burst response
ULC Setting STD A P M d Acceptance
UNCERTAINTY
A/ 28-133 Tonchurst Rel uvuc ERR Limit
UUC Time Respone (ms) (dB) (UB) (B) (£ dB) (+dB)
200 129.0 129:1 H.1 L0
Fast 2 120 1.8 0.2 +1.0,-2.5
025 103.0 102.6 -4 +]1.5,-50
200 122.6 1227 H1 1.0
Slow 0.20
1 103.0 103.0 0.0 +1.0,-5.0
200 123.0 123.1 +. 1 1.0
SEL 2 103.0 103.1 +0.1 +1.0.-2.5
025 940 939 0.1 +1.5,-5.0
11. Peak C Sound level
ULC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/28-133 REF e ERR Limit
STD Setting (dB) (dB) (dB) (+dB) i+ dB)
Complete cycle 1284 128.3 -0.10 3
Positive half cycle 1274 127.3 .10 0.20 20
Negative half cycle 1274 127.3 .10 20

The results related only to the irem calibrated. The certificate shall not be reproduced except in full. without written approval of the Innovative Instrument Co., Lid
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12, Overload indication

Certificate No

Request No

24-5LM-167

Req-2024-0998

UUC Setting Measured Acceptance
UNCERTAINTY
FAST / A/ 28-133 e Limit
STD Setting (dB) (£ dB) (& dB)
Positive one-half cycle 141.1
MNegative one-half cycle 141.4
Deviated 03 020 15
13. High Level Stability
VLT Setting Measured Acceptance
UNCERTAINTY
FAST / A /28-133 uuc Limit
STD Setting (dE) (£ dB) (i dB)
Initial 132.0
Final 1320
Deviated 00
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check fr Mot applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz .60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 0.20 dB
6. Frequency and time weightings at 1kHz 0.200dB
7. Long Term Stability 0,10 dB
&. Level linearity on the reference level range 0.30 4B
9. Level lincarity including the level range control 0.30dB
100, Tone burst response .30 dB
11. Peak C Sound level (.35 dB
12. Overload indication 0.25dB
13. High Level Stability 0.10dB

Timit and i permi

d Uncenainey was 1EC 61672-1:2013

End of Certificate

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrsment Co.. Lid

FM-TOS-SLAM-01 Rev 02 Tssise dateT/ 1123
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Certificate of Calibration

Customer
Name ¢ SGS (Thailand) Limited, Certificate No : 24-SLM-184
Address ;100 Nanglinchee Road, Chongnonsi, Yannawa Bangkok 10120 Request No @ Reg-2024-1110

Unit Under Calibration Details

Measurement item : : Sound Level Meter Microphone Class : 2

Manufacturer : SCARLET Microphone Model : AWA14421
Model : ST-21D Microphone S/N : A-D00281
Serial Number : 820711 Preamplifier Model : -

1D : ENSL 22182 Preamplifier SN @ -
Resolution ;01 dB Instrument Status : Used

Calibration Environment and Details

Temperature EBICE2C

Humidity 1 50%RH £ 20 %RH

Barometric Pressure 1 1013 hPa=x 10 hPa
Received Date ;21 May 2024
Calibrated Date 29 May 2024

Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration ¢ Lab Acoustic
Reference Standard
Instrument Brand Model SM. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 21 August 2024 GRAS
Multifrequency Calibrator Quest Cuest-cal EFADOO234 26 July 2024 TSI
Audio Generator Svantek Svandil 13 9 Ociober 2024 WK Elceiric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %,

Approved By :

Calibrated By :

Service Calibration Engincer Calibration Engincer Supervisor

Issue Date : 29 May 2024

The tesults related only 1o the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the Innovative Instrumemt Co, Lid
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Centificate No

24-5LM-184

Request No Reg-2024-1110
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Alter Adjust Acceptance

UNCERTAINTY

FAST /A /28-133 Level e ERR vvc ERR Limit
Calibrator Setting (dB) (dB) (dB)y (dB) (dB) (+dB) (+dB)

1000 Hz 114 dB 11418 1138 <038 1142 +0.02 020 (.30

Note : Absol ensitivity was established by the use of Sound Calibrator Brand CASELLA, Model CEL-12012, SN. IB65016

2. Self-generated noise, Microph talled
UUC Seting
S Measured | UNCERTAINTY
FAST /28-133
UUC Weighting (dB) (+dB)
A 48 0.10

3. Self-generated noise, Microphone replaced by the electrical input signal device

LUC Setting
Measured UNCERTAINTY
FAST /28-133
LUUC Weighting (dB) {+dB)
A 24.0 0.10
C 25.3 0.10
Z 29.7 0.10

4, Acoustic signal test of frequency weightings (Without Windscreen)

Deviation from various Frequency Acceptance
UUC Setting NCERTAINTY
Weighting Respone curve Limit
FAST / 28-133 A C Z
(+dB) {+dB)
STD Setting (dB) (dB) (dB)
125 He (18] 02 02 0.60 15
10600 He o0 0.0 [IE1} 0,60 1.0
4000 He 0.9 0.9 =1.0 .60 i
8OO0 Haz =12 =12 -0.9 0.70 5.0

The results related oaly to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Inssrument Co., Lud
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

Certificate No

Request No

LUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /28-133 ‘Weighting Respone curve Limit
STD Setting A (dB) C(dB) Z(dB) (+dB) (+dB)
63 Hz 0.1 0.1 0.0 a0
125 Hz 0.1 0.0 0.0 15
250 Hz 0.1 0.0 0.0 1.5
500 Hz 0.0 0.0 0.0 1.5
0.20
1000 Hz 0.0 0.0 0.0 1.0
20040 Hz ol a.l 0.0 20
40040 Hz 02 02 0.0 EX
RO Hz -0.1 -2 0.0 5.0
6. Frequency and time weightings at 1kHz
LUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/28-133 REF e ERR Limit
UUC Weighting (dB) (dB) (dB) {+dB) (+dB)
A 114.00 114.0 0.0 0.20
C 114.00 1139 0.1 0.20 0.20
Z 114.00 113.9 0.1 0.20
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
28-133/A REF e ERR Limit
UUC Time Respone (diB) {dB) (dB) (£ dB) (= dB)
Fast 114,00 1140 0.0 0.10
Slow 114.00 140 0.0 0.20 o.10
Leg 114.00 140 0.0 010

24-5LM-184

Req-2024-1110

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full. without written approval of the Innovative Instrument Co. Lid
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Certificate No 24-SLM-184

7. Long Term Stability

Request No

Req-2024-1110

UUC Setting Measured Acceplance
UNCERTAINTY
FAST /A /28-133 e Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /28-133 REF e ERR Limit
STD dB (dB) (dB) (dB) {+£dB) (+dB)
137.00 137 136.9 0.1 1.1
134,00 134 1340 0.0 11
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 11
119.00 192 119.0 0.0 L1
114.00 14 114.0 0.0 L1
109.00 109 109.0 00 L1
104.00 104 104.1 0l R
99.00 99 99.1 0.1 Il
94.00 94 94.1 0.1 L1
59,00 59 89.1 0l K]
84.00 84 84.1 0l 1.1
0.30

79.00 79 79.1 0.1 R
74.00 74 740 0.1 1.1
69.00 69 69.1 0.1 1.1
64.00 64 64.1 0.1 1.1
59.00 59 59.1 0.1 11
54.00 54 54.1 ol 11
49.00 49 49.1 0.1 11
44.00 44 44 0.1 L1
39.00 19 191 (X} 1.1
38.00 38 389 0.9 Il
37.00 37 379 0.9 L1
36.00 36 366 0.6 1.1

The resulis relased only to the item calibrsed. The

it shull not be repro

except in full, withow writien approval of the Innovative Instument Co. Lid
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Page: 6/6.
Centificate No : 24-S5LM-184 Centificate No T 24-SLM-184
Request No : Reg-2024-1110 Request No : Req-2024-1110
12. Overload indication
9. Level linearity including the level range control
= earty g ange d ULIC Setting Measured Acceptance
LUUC Setting STD Measured Acceptance UNCERTAINTY
UNCERTAINTY FAST /A /28-133 v Limit
FAST/A REF vuc ERR Limit
STD Setting (dB) (+dB) (£ dB)
UUC Range (dB) (dB) (dB) (£dB) (£ dB)
Positive one-half cycle 1389
41.80 419 ol 1.1
28-133 030 Negative one-half cycle 139.3
114 114.0 0.0 Ll
Deviated 0.4 0.20 1.5
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance 13. High Level Stability
UNCERTAINTY e
- Meas:
A 128133 Toneburst Ref e ERR Limit UUC Setting Teasured RCEETATT [t
- FAST /A /28-133 vuc Limit
UUC Time Respone (ms) (dB) (di) (dB) (+dB) (+£dB) £ £ 13 imi
200 129.0 129.1 0.1 10 STD Setting (dB) (+dB) (£ dB)
e .
Fast 2 1120 s 02 410,25 AL a0
025 103.0 1027 03 15,50 Final 1320
200 1226 0.1 10 Deviated 0.0 1 0.10 0.30
Slow 0.20
2 103.0 103.1 +0.1 +1.0,-5.0
Note :
200 123.0 1232 0.2 L0
e = Maximum-permitted
SEL 2 103.0 1032 .2 +1.0,-2.5 Function
Ui inty it
035 94.0 94.0 00 415,50 ncertainty of measuremen
I. Indication a1 the calibration check frequency Mot applicable
11. Peak C Sound level i :
2. Self-gencrated noise, Microphone installed Not applicable
UUC Setting Anticipated Measured Acceptance
e = i e UNCERTAINTY s 3. Self: 1 noise, Microphone replaced by the electrical input signal device Not applicable
STD Setting @By (B) () (2 dB) (& dm) 4. Acoustic signal test of frequency weightings at 10 Hz 10 4 kHz 0.60 dB
Complete cycle 128.4 1283 0,10 30 4. Acoustic signal test of frequency welghtings at =4 kHz to 10 kHz 0,70 dB
Positive half cycle 1274 1273 -0.10 020 2.0 5. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20 dB
Negative half cycle 1274 1273 bl 20 6. Frequency and time weightings at 1kHz 0.20 dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range .30 dB
9. Level linearity including the level range control 0.30 dB
10. Tone burst response 0.30 dB
11. Peak € Sound level 0.35dB
12. Overload indication 0.25 dB
13. High Level Stability 0.10dB
Timit and M T 1 Uncertainty was |EC 61672-1:2013
End of Certificate
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the lanovative Instrument Co., Lid The results related oaly to the item calibrated. The certificate shall not be reproduced except in fill, withour written approval of the Innovative Instiunient Co.. Lid
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Certificate of Calibration

Customer
Name : 8GS (Thailand) Limited. Certificate No : 24-51.M-219
Address 100 Nanglinchee Road, Chongnonsi, Yannawa Bangkok 10120 Request No @ Reg-2024-1503

Unit Under Calibration Details

Measurement item : Spund Level Meter Microphone Class : 2
Manufacturer : SCARLET Microphone Model : AWA14421
Model : ST21D Microphone S/N : A-000220
Serial Number : 320714 Preamplifier Model ; -

|5] : ENSL 22185 Preamplifier SN : -
Resolution ¢ 01 dB Instrument Status © Used

Calibration Envirenment and Details

Temperature pi L Tl oo B o
Humidity : 50 %RH £ 20 %RH
Barometric Pressure ¢ 1013 hPa = 10 hPa
Received Dale s 2uly 2024
Calibrated Date o 4 July 2024
Calibration Procedure : In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Pant 3: Periodic tests
Location of Calibration = Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS A0AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFAOMZ34 26 July 2024 TSI
Audio Generator Svaniek Svand01 131 8 October 2024 WK Electric
Note

The reporied uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : Approved By :

Service Calibration Enginger Calibration Engineer Supervisor

Issue Date : 4 July 2024

The results related only to the ftem calibrated. The cenificate shall not be reproduced except in full. without written approval of the Innovative Instrament Co., Lid
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Certificate No. :  24-5LM-219
RequestNo : Regq-2024-1503
1. Indication at the calibration check frequency
VLT Setting Naminal Before Adjust After Adjust Aceeplance
UNCERTAINTY
FAST/A/28-133 Level vuc ERR uuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+ dB)
1000 Hz 114 dB 93.84 9.7 -0.14 938 -0.04 0.20 0.30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand CRIFFER, Model CR2 PLUS, SN, 37001157

2. Self-generated noise, Microphone installed
UUC Setting
FAST /28-133

Measured UNCERTAINTY

UUC Weighting (dB) (= dB)

A 244 010

3. Self-generated noise, Microphone replaced by the electrical input signal device

UUC Setting
UNCERTAINTY
FAST /28-133
UUC Weighting (dB)} (£ dB)
A 219 010
L2 25.1 010
Z 298 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
ULUC Setting UNCERTAINTY
Weighting Respone curve Limit Result
FAST /28-133 A C 2
(= dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.2 0.60 1.5 Pass
1000 Hz 0.0 0.0 0o 0.60 1o Pass
4000 Hz 0.1 0.0 02 0.60 30 Pass
J000 Hz 0.2 02 0.1 0.70 50 Pass

The results related only to the item calibrated, The cerificate shall not be reproduced except in full, without written approval of the Isnovative Instrument Co.. Lid

FM-T08-51M-01 Rev 04 lssue date 3624
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

Certificate No

Request No

24-5LM-219

Req-2024-1503

UUC Setting Deviation from various Frequeney Acceptance
UNCERTAINTY
FAST /28-133 Weighting Respane curve Limit Result
STD Setting A (dB) C (dB) Z(dB) (£ dB) (2 dB)
63 Hz 02 0.0 0.1 20 Pass
125 Hz 0.1 -0.1 0.1 1.5 Pass
250 Hz -0.1 0.1 0.1 1.5 Pass
500 Hz 0.1 -0.1 0.1 15 Pass
0.20
1000 Hz 0.0 0.1 1 1.0 Pass
2000 Hz 0.l 0.0 0.1 20 Pass
4000 Hz 02 0.1 0.1 30 Pass
8000 Hz -02 0.2 0.1 50 Pats
6. Frequency and time weightings at 1kHz
ULC Setting STD Measured Acceplance
FAST/28-133 REF uuc ERR Limit Result
UUC Weighting {dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
C 114.00 1139 -0.1 0.20 0.20 Pass|
Z 114.00 1139 -0.1 0.20 Passl
UUC Setting STD Measured Acceplance
UNCERTAINTY
28133/ A REF vuC ERR Limit Result
UUC Time Respone (dB) (dB) (dB) (= dB) (+dB)
Fast 114.00 4.0 0.0 0.10 Passl
Slow 114.00 114.0 0.0 0.20 010 Pass|
Leg 114.00 114.0 0.0 0.10 Passl

The results related anly to the ftem calibrated. The cenificate shall not be reproduced except in full. without writien approval of the Innovative Instrument Co., Lid
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7. Long Term Stability

Centificate No

Request No

24-5LM-219

Req-2024-1503

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /28-133 v Limit Result

STD Setting (dB) (+dB) ( +dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /28-133 REF uuc ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) (+ dB)
138.00 138 1379 0.1 L1 Pass
134.00 134 134.0 0.0 L1 Pass
125.00 129 1290 0.0 11 Pass
124.00 124 124.0 0.0 1 Pass
119.00 1y 19,0 00 11 Pass
114.00 14 114.0 0.0 11 Pass
109.00 109 109.0 00 L1 Pass
104.00 104 1041 0.1 11 Pass
99.00 99 99.1 0.1 11 Pass
54,00 94 94.1 01 11 Pass
£9.00 29 89,1 0.1 (E Pass
0.30

84.00 84 4.1 0.1 1.1 Pass
T9.00 ” 79.1 (I8} L1 Pass
74.00 74 4.1 0.1 11 Puss
69.00 69 9.1 (1A} 1.1 Pass
6400 64 64.1 0.1 L1 Pass
39.00 59 59.1 (i} L1 Pass
54,00 54 54.1 0.l Ll Pass
49.00 49 49.1 0l 11 Pass
.00 44 40 0.0 L1 Pass
39.00 9 349 01 L1 Pass
28.00 8 37.8 02 11 Pass

The results related only to the item calibrated. The cenificate shall not be reproduced except in full, without writien approval of the lnnavative Instrument Co. Lud

FM-T08-51M-01 Rev.04 Issue date 5624
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Centificate No 24-5LM-219
Request No Reg-2024-1503
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ A REF vuc ERR Limit Result
UUC Range (dB) (dB) (dB) {+dB) (+dB)
42.90 43.0 0.1 1.1 Pass
28-133 0.30
114 4.0 0.0 1] Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/28-133 Taneburst Rel vuc ERR Limit Result
ULC Time Respone {ms) (dB) (dB) (dB) (= dB) {+dB)
200 129.0 129.1 +0.1 1.0 Pass
Fast 2 1120 119 A1 +1.0,-2.5 Pass
025 103.0 102.9 04 +1.5,-5.0 Pass
200 122.6 1227 +0.1 Lo Pass
Slow 0.20
2 103.0 103.1 +.1 +1.0,-5.0 Pass
200 123.0 1232 +02 1.0 Pass
SEL 2 103.0 103.1 +0.1 +1.0,-2.5 Pass
0.25 94.0 94.0 0.0 +1.5,-5.0 Pass
11. Peak C Sound level
ULC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C r28-133 REF vvc ERR Limit Result
STD Setting (dB) (dB) (dB) (£ dB) (= dB)
Complete cyche 1284 1281 “0.30 3.0 Pass
Positive half cycle 1274 1273 010 0.20 2.0 Pass
Negative half cycle 1274 127.3 -0.10 20 Pass

The results related only to the item calibried. The centificate shall not be reproduced except in full. without written approval of the Innovative Instnmcnt Co. Lud

FM-T0R-SLAM-01 Rev 04 Issue date 624

INNOVATIVE INSTRUMENT CALIBRATION TAR

INSOVATIVE INSTRUMENT OO LTD. HEAD CFFICE

TAACHD DL SO0SUNTINAKOBRN L TANBUON BANG KALEO, e Eo b fa hd

AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10540 THAILAN i Buluoiid Buawunis $iia

PEL AB0M21 058001 AN (60021167140

Certificate No 24-5LM-219
Request No Req-2024-1503
12. Overload indication
UUC Setting Measured Accepilance
UNCERTAINTY
FAST /A /28-133 e Result
STD Setting {dB) (+dB) (+dB)
Positive one-half cyele 1404
Negative one-hall cyele 140.6
Deviated 0.2
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/28-133 uvuc Result
STD Setting (dB) (+dB)
Initial 132.0
Final 1320
Deviated a0
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Mot applicable
2, Self- d noise. Microph installed Not applicable
3. Self-g I replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz 1o 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20 48
6. Frequency and time weightings at 1kHz 0.20dB
7. Long Term Stability a.10dB
8. Level linearity on the reference level range 030 dB
9. Level linearity including the level range control 030 dB
10. Tone burst response 0.30 dB
11. Peak C Sound level 0.35dB
12. Overload indication 0.25 dB
13. High Level Stability 0,10 dB

limit and M.

-permitted Uncertainty was |EC 61672-1:2013

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without writien approval of the Innovative Instrument Co.. Lid
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Certificate No. :  24-SL.M-219
Request No  :  Regq-2024-1503
Decision Rule for Statements of Conformity
The standard decision rule employed for the of ity 1o each calibration result will be applicd using 1LAC-G8:09201%; Guidelimes on the

Reporting of Compliance with Specification as following Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 95" coverage probability were within the limit,

Pass' = The measurement result was within the limit. However, a particn of the expanded uncertainty of measurement at 93"« exceeds the limit.
Fail' = The measurement result was out of the limit, However, a portion of the expanded uncertainty of measurement ar 95% is within the limit

Fail = The measurcment result phus the expanded inty with a 957 e iliry were outside the Hinit,

I J. - Upper limit
Measured value
95% expanded uncertainty {

Nominal

Lower limit

End of Certificate

The resubts related only to the item calibrated. The cenificae shall not be reproduced except in full, without written approval of the Insovative Instnament Co,. Lid
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Certificate of Calibration

Customer
Name : SGS (Thailand) Limited. Certificate No : 24-5LM-181
Address ;100 Nanglinchee Road, Chongnonsi, Yannawa Bangkok 10120 Reguest No @ Reg-2024-1106

Unit Under Calibration Details

Measurement item : : Sound Level Meter Microphone Class : 2
Manufacturer : SCARLET Microphone Model : AWA14421
Model : ST-21D Microphone SN © A-(N0283
Serial Number : B20716 Preamplifier Model @ -
1n : ENSL 22187 Preamplifier SN @ -
Resolution 01 dB Instrument Status : Used
Calibration Environment and Details
Temperature B o e A o
Humidity 50 %RH £ 20 %RH
Barometric Pressure ¢ 1013 hPa 10 hPa
Received Date : 21 May 2024
Calibrated Date : 29 May 2024
Calibration Procedure ¢ In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN, Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 21 Augusi 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFADDO234 26 July 2024 TSI
Audio Generator Svantck Svand0l 131 9 October 2024 WK Elcctric
Note

The reported uncertainty is based on standard uncenainty multiplied by the Coverage Faclor & = 2. providing a level of confidence approximately 95 %o,

Calibrated By : Approved By :

Service Calibration Enginecer Calibration Engineer Supervisor

Issue Date : 29 May 2024

The results related only 10 the item calibrated. The centificate shall not be reproduced except in full, without writien approval of the Innovative Instnument Co., Lid
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Certificate No 24-5LM-181 Centificate No 24-5LM-181
Request No Req-2024-1106 Request No Req-2024-1106
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance S, Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
ENCERTAINTY ULC Setting Deviation from various Frequency Acceptance
FAST / A/ 28-133 Level e ERR vuc ERR Limit T UNCERTAINTY
T 3R G ’
Calibrator Setting (dB) (dB) (@B) (an) (B) (+dB) (+dB) FASTHZEIN) Weighting Retpone curve Limit
STD Setti o + +
1000 Haz 114 dB 114.18 114.1 0,08 1142 +0.02 020 0.30 SED Setting A(dB) cap) Z(B) (£dB) (£dB)
63 Hz 0.2 02 0.1 20
MNote : Absolute sensitivity was established by the use of Sound Calibrator Brand CA A, Model CEL-120/2, SN. 3865016
125 Hz, -0.2 (1.1 0.1 1.5
250 Hz -02 0.1 0.1 1.5
2. Self-generated noise, Microphone installed 500 Hz 0.1 -0.1 -0.1 1.5
T 0.20
UUC Setting Ro— AT E T 1000 Hz 0.0 0.1 0.1 1.0
FAST/28-133 - -
2000 Hz 0.0 0.0 0.1 20
UUC Weightil dB + dB!
SRR b (3d8) 4000 Hz 02 0.1 0.1 30
A 255 010
B0 Hz -0.2 0.3 0.1 50
3. Self-generated noise, Microphone replaced by the electrical input signal device 6. Frequency and time weightings at 1kHz
UUC Setting Migmred UNCERTAINTY VUC Setting STD Measured Acceplance
FASTIRRIS) ! ’ UNCERTAINTY
—— FAST /28-133 REF vuc ERR Limit
ULC Weightin; (dB) (+dB)
sighting UUC Weighting (dB) (di) (dB) (£ dB) (£ dB)
A 248 0.10
A 114.00 1140 LX) 0.20
C 5.7 010
C 114.00 1139 0.1 0.20 0.20
Z 30.6 010
v 114.00 1139 0.1 0.20
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance ULC Setting STD Measured ; .| Acceptance
UUC Setting UNCERTAINTY > y = = UNCERTAINTY )
Weighting Respone curve Limit 28-133/A REF uue ERR Limit
FAST / 28-133 A C z CEdH) CEan) LUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
STD Setti dB dB dB; = i
st e B) B) Fast 114,00 1140 00 0.10
125 Hz 0.0 ol 0.l (.60 1.5
Slow 114.00 114.0 0.0 0.20 0.10
1000 Hz 0.0 0.0 0.0 0.60 10
Leg 114.00 1140 0.0 [IR11]
4000 Hz -0.1 0.1 0.3 0.60 30
8000 Ha 0.1 0.2 0.0 0.70 5.0

The results related only 1o 1he item calibrated. The cenificate shall not be reproduced except in full. withour writien approval of the Innovative Instrument Co., Lid
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7. Long Term Stability

Certificate No 24-81LM-181

Request No Reg-2024-1106

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /28-133 uuc Limit

STD Setting (dB) {+dB) (& dB)
Initial 1140
Final 11440

Deviated 00 0.10 0.30
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /28-133 REF L K& ERR Limit
STD dB (dE) (dB) (dB) (+ dB) (+dB)
138,00 13§ 1380 (] L1
134.00 134 1340 on 1.1
129.00 129 129.0 0.0 11
124.00 124 124.0 0.0 (]
119.00 19 19.0 0o L1
114.00 14 140 0.0 1.1
109.00 19 109.1 0.1 1.1
104,00 104 104.2 02 11
99.00 9 99:2 02 (8]
94,00 94 942 02 11
£9.00 89 89.2 02 Ll
0.30
£4.00 3 842 02 1A}
79.00 9 ™2 0z 11
74.00 74 742 02 L1
69.00 69 9.2 02 1.1
64,00 64 64.2 02 Ll
59.00 59 592 02 1.1
54.00 54 542 0z L1
49,00 49 492 0.2 11
4400 44 44 0.1 11
39.00 39 389 01 L
38.00 a8 e -0.1 L1
The results related only 1o the item calibrmed, The certifi shall not be rey excepl in Rill, without writien approval of the Innovative Instrument Co.. Led
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Centificate No

24-5LM-181

Reguest No Reg-2024-1106
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF e ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
43.30 434 0.1 L1
28-133 0.30
14 1140 0.0 1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceplance
UNCERTAINTY
A28-133 Toneburst Rel e ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (= dB) (+dB)
200 129.0 129.1 +0.1 1.0
Fast 2 112.0 1.8 0.2 +1.0, -1.5
0.25 1030 102.9 -1 +1.5,-5.0
200 1226 ey H 1 Lo
Slow 0.20
2 103.0 103.0 00 +1.0,-5.0
200 123.0 123.1 .1 1.0
SEl 2 3.0 103.1 H,1 +1.0,-2.5
0.25 94.0 939 0.1 +1.5,-5.0
11, Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/28-133 REF vuc ERR Limit
ST Sciting (dB) (dB) (aB) (o dB) (o dB)
Complete cycle 1284 128.1 =0.30 3.0
Paositive half cycle 1274 1273 -0.10 0.20 20
Negative half cycle 1274 127.3 -0.10 20

The results eelated only 10 the item calibrated. The cenificate shall not be reproduced except in full, withow written approval of the Innovative Insirument Co., Lid

FM-T08-SLM-01 Rev.02 Dssue dase?/ 1123




INNOVATIVE INSTRUMENT CALIBRA TION LA

INNOVATIVE INSTRUMENT U0, LTD, HEAD OFFICE

13O0 TR SOLSUNTINAKORS T TAMBON BANG KAFO,
AMPHOE BANG PHLLSAMUT PRAKAN PROVINGE 1040 THAN AND

TEL: ifsfah-2 0 06-S5di=1 FAN (060021 167 1400

pigal Bearg
ACCREDITED

wkiin BuTurriid Buawgamus $aie

CALIBRATION LABORATORY
AC-2961

Page : 6/6.

Certificate No 24-5LM-181

Request Noo @ Req-2024-1106
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /28-133 vuc Limit
STD Setting (dB) (dB) (= dB)
Pasitive one-half cycle 140.5
Negative one-half cyele 140.8
Deviated 0.3

13. High Level Stability

ULIC Setting Measured Acceptance
UNCERTAINTY
FAST /A /28-133 L] Rl as Limit
STD Setting (dB) (+dB) (+dB)
Initial 1320
Final 132.0
Deviated 0.0
Note :
Maximum-permitted
Function
Uncertainty of measurement
| Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz (.60 dB
4. Acoustic signal test of frequency weightings at >+ kHz to 10 kHz 070 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20dB
6. Fregquency and time weightings at 1kHz 0.20dB
7. Long Term Suability 0.10dB
8. Level linearity on the reference level range 0.30 dB
9. Level linearity including the level range control 0.30 dB
10, Tone burst response 0.30 dB
11, Peak C Sound level 0.35dB
12. Overload indication 0.25dB
3. High Level Stability 0.10dB
- A Timin and I | Uncemainty was IEC 61672-1:2003
End of Certificate
The resubts refated only ro the item calibrated. The o ate shall not be duced excepd in full, without written approval of the Innovative Instrament Co.. Ltd
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Certificate of Calibration

Customer
Name : SGS (Thailand) Limited. Certificate No : 24-SLM-182
Address : 100 Nanglinchee Road, C i, Yannawa Bangkok 10120 Request No @ Req-2024-1 108

Unit Under Calibration Details

Microphone Class : 2

Measurement item : : Sound Level Meter

Manufacturer : SCARLET crophone Model : AWA1442]
Muodel : ST-21D Microphone SN @ A-(MI0225
Serial Number o 820717 Preamplifier Model © -

n - ENSL 22188 Preamplifier SN @ -
Resolution : 01 dB Instrument Status : Used

Calibration Environment and Details
Temperature ik ot < e
Humidity : 50 %RH £ 20 %RH
Barometric Pressure 1013 hPa= 10 hPa
Received Date : 21 May 2024
Calibrated Date : 29 May 2024

Calibration Procedure . In-house method CP-SLM-01 based on IEC 61672-3 1 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Muodel SN Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 21 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFADMZ34 26 July 2024 Ts1
Audio Generator Svantck Svand0l 131 9 October 2024 WK Elcctric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2, providing a level of confidence approximately 95 %.

Approved By :

Calibrated By :

Service Calibration Engineer Calibration Engincer Supervisor

Issue Date : 29 May 2024

The results related only 1o the item calibrated. The certificate shall pot be reproduced except in full, without written approval of the Innovative Instrument Co., Lid

FM-TOR-SEM- Riev 02 1ssise dateT/ 1123
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Page:2/6.
Centificate No 24-5LM-182
Request No Req-2024-1108
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST /A /28-133 Level e ERR vuc ERR Limit
Calibratar Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 He 114 dB 114.18 1142 H1.02 1142 +0.02 020 030
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand CASELLA, Model CEL-120/2, SN. 3865016
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST/28-133
VUC Weighting (dB) (£ dB)
A 26.7 010
3, Self-generated noise, Microphone replaced by the electrical input signal device
UL Setting
UNCERTAINTY
FAST/28-133
UUC Weighting (dB) ( di)
A 264 0.10
< 26.8 010
Z 1.0 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 28-133 A C Z
i (£ dB) (£ dB)
ST Setting {dB) (dB) (dB}
125 Hz 0.0 ol 0.1 0.60 1.5
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.1 0.1 0.2 0.60 in
2000 Hz -4 0.3 0.0 0.70 5.0

Tlse results related only to the item calibrated. The certificate shall not be reproduced except in full. without writien approval of the Innovative Instrument Co.. Lud

FM-708-81.M-01 Rev.02 lssuc dae?/ 1123

Certificate No 24-5LM-182

Request No Reg-2024-1108

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

VUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /28-133 Weighting Respone curve Limit
STD Setting A (dB) C(dB) Z(dB) (+dB) (+dB)
63 Hz 0.2 -02 0.1 20
125 Hz 02 0.1 0.1 1.5
250 Hz 02 0.1 0.1 1.5
500 Hz 0.1 0.1 -0.1 L5
0.20
1000 Ha 0.0 -0.1 -0.1 Lo
2000 Hz 0.0 0.0 0.1 20
4000 Hz 0.2 0.1 LN 30
BOOO He 0.2 03 L1 5.0
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /28-133 REF v ERR Limit
ULC Weighting (dB) (dB) (dB) (+£dB) (£ dB)
A 114.00 114.0 00 0.20
L} 114.00 1139 =01 0.20 0.20
Fa 114.00 1139 -l 0.20
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
28-133/A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+ dB)
Fast 114,00 1140 0.0 0.10
Slow 114.00 114.0 0.0 020 010
Leg 114.00 1140 00 010

The results related saly to the item calibrated. The certificate shall not be reproduced except in full, without writien approval of the Innovative Instument Co.. Lud

FM-TO8-SLM-01 Rev 02 lssoe date? 1123
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7. Long Term Stability

Certificate No

Request No

24-5LM-182

Req-2024-1108

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /28-133 vue Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 1140

Deviated 0.0
8. Level linearity on the reference level range
UL'C Setting Anticipated Deviation Acceplance
UNCERTAINTY
FAST /A /28133 REF vue ERR Limit
STD dB (dB) (diB) (dB) (£dB) (+dB)

140.00 140 139.9 0.1 11
139.00 139 139.0 0.0 11
134,00 134 134.0 00 11
129.00 129 129.0 0.0 1.1
124,00 124 1240 0.0 L1
119.00 119 119.0 0.0 Ll
114.00 114 1140 0.0 11
109.00 109 109.0 0.0 11
104.00 104 1040 0.0 11
99.00 99 99.0 00 Ll
94.00 94 94.0 0.0 11
£9.00 89 £9.0 0.0 11
B4.00 84 B840 0.0 0.30 L1
79.00 79 79.0 0.0 11
74.00 | 74.0 0.0 11
69.00 69 69.0 0.0 11
64.00 64 64.0 0.0 11
59.00 59 59.0 0.0 11
54.00 54 540 0.0 (8]
49.00 49 49,0 0.0 [N
44,00 EEl 439 0.1 L
43.00 43 429 L
42.00 42 418 -0.2 A
41,00 41 408 -0.2 11
40.00 40 39.7 0.3 1.1

The results related only to the itern calibrated. The cerificate shall not be reproduced except in full, without writien approval of the Innavative Insmment Ca., Lid

FM-TO8-SLM-M Rev 02 lssac date™ 1123
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9. Level linearity including the level range control

Certificate No

Request No

24-51.M-182

Req-2024-1 108

LUC Setting 5TD Measured Acceplance
UNCERTAINTY
FAST/A REF vuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£ dB)
4510 45.1 00 1.1
28-133 0.30
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/28-133 Toneburst Rel uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (£ dB) (£ dB)
200 1290 129.1 +0.1 1.0
Fast 2 1120 19 0.1 +1.0,-2.5
0.2% 103.0 1028 +1.5,-5.0
200 1226 1227 +.1 1.0
Show 020
2 103.0 103.1 +0.1 +1.0, -5.0
200 123.0 1232 402 Lo
SEL 2 103.0 1032 +0.2 +1.0,-2.5
0.25 94.0 94.0 o0 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/28-133 REF vuc ERR Limit
ST Setting (di) (dn) (diB) (% dB) (& dB)
Complete cycle 1284 128.2 -0.20 30
Positive half cycle 1274 1273 0.10 0.20 20
Negative hall cycle 1274 127.3 -0.10 20

The results related only 1o the ite

calibrated. The certificate shall not be reproduced except in full, without writien approval of the Innovative Instrument Co., Lid
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Pagelofl.
Centificate No 24-SLM-182 Certificate of Calibration
Request No Req-2024-1108 Customer
12: Disyigud I estipn Name : SGS (Thailand) Limited. Certificate No : 23-ACT-171
ULC Setting Measured ) Acceptance
UNCERTAINTY 1 Address : 100 Nanglinchee Road, Chongnonsi, Yannawa Bangkok Request No : Req-2023-2415
FAST /A /28-133 uvuc Limit
STD Setting (dB) (+dB) (£ dB) 10120
Positive ohe-twlfcyele 1420 Unit Under Calibration Details
Negative anc-hall cycle 1423 Measurement item : Acoustic Calibrator Class : 1
Deviated 3 Manufacturer : TENMARS Range: 94, 114 dB / 1000 Hz
Model +8T-120 Intrument Status :  Used
13. High Level Stability
. e
UUC Setting Measured Acceptance Serial Number : 211203780
UNCERTAINTY 5
FAST /A /28-133 L] & Limit D : ENSL 22191
STD Setting (dB) (+dB) (£dB) Calibration Environment and Details
Initia 1320 5
i Temperature ;(23£2°C)
et 1320 Humidity . (50 + 20 %RH )
Deviated 0.0
Barometric Pressure : (1013 £10.0 hPa ) V E R ] F | E D
Note : Received Date : 13 November 2023 BY DATE Mm 2ent
Maximum-permitted Calibration Date : 15 November 2023 4
Function : e ;
Uncertainty of measurement Location of Calibration : LAB | Acoustic
1. Indication at the calibration check frequency Not applicable Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators
2. Self-generated noise, Microphone installed Not applicable Reference Standard Model Serial Number Traceable Due Calibration
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable Sound Calibrator SV 35A 58079 EEI 31 May 2024
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 B8 THD Multimeter 2015 1047765 NIMT 31 January 2024
4, Acoustic signal test of frequency weightings at >4 kHz to 10 ke 0,70 dB
Traceability - This certificate providoes traceability of measurement to recognized national standard, and to the
5. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20 dB
lizati fthe i i i 5
6. Frequency and time weightings at |kHz 020 dB realization of the international System of Units (SI),
7. Long Term Stability 0.10dB Note
§. Level lincarity on the reference level range 0,30 dB The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of
9, Level linearity including the level range control 0.30 dB confidence approximately 95 %.
10. Tone burst response 0.30 dB
ok C S ; 35 dB o
11. Peak C Sound level 0.35 dF Calibrated By : Apprn\'ﬂl By :
12. Overload indication 025dB et = = —
13. High Level Stability 0.10dB . L : — " )
: Sinail i Msinnncp 1 Uncersainty was IEC 61672+1 2013 Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 15 November 2023

End of Certificate

s relate d librated. The ecrtificate shall not be reproduced except in full, without written approval of the Innovative Instument Ca,. Lid . . . .
T oIzl e only: e T o i e Sl atan o The results related anly 1o the item calibrated. The centificate shall not be reproduced except in Tull, withou written approval of the Innovative Instrument Co., Lid
FM-TO8-SLM-0 Rev.02 Tssue dabeT/ 1123
FM-708-ACT-02 Rev.01 Issue dateB/8/23
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Certificate No : 23-ACT-171
Request No ; Req-2023-2415

Sound pressure level Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (£dB) Class 1 (£dB)
94 dB / 1000 Hz 93.99 -0.01 = 2 0.13 0.25
114 dB / 1000 Hz 114,11 0.11 L : 0.13 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Deviated value| Measured (Hz) | Deviated value (%) Class 1 (£ %)
94 dB / 1000 Hz 1000.0 0.00 - = 0.01 0.70
114 dB / 1000 Hz 1000.0 0.00 - = 0.01 0.70

Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (%) Class 1 (£ %)
94 dB / 1000 Hz 0.04 * 0.40 25
114 dB / 1000 Hz 0.21 E 0.40 2.5
Note :
Maximum-permitted
Fanction Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%

= Acceptance limit was IECH0942:2017 Class |

= The calibration results exclude the calily pressure

= The calibirati l1s exclude the mis volume

End of Calibration

The results related only to the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the Inmovative Instrument Co.. Lid,

FM-708-ACT-02 Rev.01 Issue dated/8/23

NSC-TISI-TIS 17025
CALIBRATION 0037

2TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0017
CALIBRATION CERTIFICATE
Submitted by : SGS (Thailand) Limited.
Address : 100 Nanglinchee Road, Chongnonsee, Yannawa, Bangkok, 10120.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature 23+3)°C
Manufacturer : Criffer Relative Humidity : (50 +15) %

Model : CR2 Plus Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 37001125

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2, Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4, Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

VERIFIED

measured values only.

Date of Receipt : 10 Oct. 2023

Date of Calibration : 17 Oct. 2023 BY

MTC No. EEL. BP. 54/1066

173
DATEMV&E} ey 13

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govermnor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpal@tistr.onth Website:wwwtistrorth

Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhunwit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax, (66) 0 2323 9165

E-mail : mic@tistr.orth

FM.BL.MTC.D02 Rev.q
Office
196 Phahonyothin Road, Chatuchak, Banekok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail  sumaleeg@tistr.orth
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CALIBRATION 0037
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 54/1066

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

Request No. 21-67/0017

factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 201Pa at 1000 Hz

Acoustic Output in dB re 20[Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

{ST-TISI-TIS 17025
CALIBRATION 0037

Q<TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0017 MTC No. EEL. BP. 54/1066
Nominal Output of Unit Under Test = 114 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.93 -0.07 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 + 1.5 +1.0%
3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 389 +0.50 +3.0%

Note : 1, No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 94.00 0.00 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 +1:5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%
Note : 1. No adjustment,
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Date of Calibration ¢ 17 Oct. 2023 2/

The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governar of TISTR.

Calibrated by : Approved by :

(
N AVFISTR

Electrical and Electronic Standards Laboratory

Date of Calibration 17 Oct. 2023

18 Oct. 2023

Industrial Metrology and Testing Service Centre

Ref : 2011266101004024001
End of Certificate 3/3

Date of Issue

The results relate only to the items tested/calibrated or value assigned,

FMEBLMTC.002 Rev.d

Head Office Office/Laboratory Office

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.d

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Chanewat Pathumthani 12120, Thailand

Tel, (66) 0 2577 9000

Fax. (66) 0 2577 3009

E-mail : umpaigtistr.orth Website:wwtistr.orth

Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road,
Amphoe Muang, Changwat Sarmutprakan 10280, Thalland
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail - mtcgtistr.or.th

196 Phahoryothin Road, Chatuchiak, Bangkok 10900,
Thalland

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail ; sumaleeg@tistr.or.th

Head Cffice

35 Mu 3 Tambon Khiong Ha. Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) O 2577 9000

Fax, (66) O 2577 9009

E-mail : rumpaigtistr.orth Websitemaww tistr.orth

Office/Laboratory

Spi 1C, Bangpoo Industrial Estate, Sukhunmvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtca@tistr.or.th

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : surnaleegtistr.or.th
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INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

TN OVATIVE NN OVATIVE

AR Serilonal Aecravarion Baard 7139 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEO.
v BuTunid Suswguis e ACCREDITED

T30 MOO 13, S0 SUNTINAKORN 11 TAMBON BANG KAEQ.

iy Bulurritd Bunnjusun $1fe ACCREDITED

———
CALIBRATION LABGRATORY
AC-2961

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND ol
TEL: (66)0-2116-5860-1 FAX: (6610-2116-T140 By i TEL: 166)0-21 16-5860-1 FAX: 166121 16-T140

Pagelof2. Page2of2.
Certificate of Calibration Certificate No : 23-ACT-015

Customer Request No : Req-2023-0109
Name * 8GS (Thailand) Limited. Certificate No : 23-ACT-015 Sound pressure level Calibration Results : Without Adjustment
Address : 100 Nanglinchee Road, Chongnonsi, Yannawa Bangkok Request No : Req-2023-0109 Calibration Range | Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit

10120 (dB) Measured Error Measured Error (=dB) Class 2 ( £ dB)
Unit Under Calibration Details 114 dB / 1000 Hz 114.07 0.07 - = 0.11 0.40
Measurement item : Acoustic Calibrator Class : 2
Manufacturcr : CASELLA Range : 114 dB / 1000 Hz Frequency af Souud pressure Jevel
Model . CEL-1202 Fimamest St -, Died Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
Setul Mumber . 3864875 (Hz) Measured (Hz) | Error (%) | Measured (Hz) [ Error (%) (£ %) Class 2 ( %)
D . ENSL 17150 114 dB / 1000 Hz 1000.00 0.00 = = 0.10 1.7
N el o i Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Tompsesias vt Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
Hangidiny =430 = 20 (RH) V ERIFI E D (Hz) Measured (%) Measured (%) (£%) | Class2 (%)
Barometric Pressure : (1013 £10.0 hPa ) = e 114 dB / 1000 Hz 017 = 040 20
Received Date : 12 January 2023 BY DATE Tl ‘,z’ doify
Calibration Date : 26 January 2023 L S

Location of Calibration : LAB | Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

= Accepance limit was IEC60942:2017 Class 1

- The calibration results exclude the calibrator pressure correction

Reference Standard Model Serial Number Traceable Due Calibration - The calibrati Its exclude the phone yolume i
Sound Calibrator SV 35A 58079 EEI 31 May 2023 End of Calibration
THD Multimeter 2015 1047765 NIMT 2 February 2023
Traceability : This certificate providoes traccability of 10 reg fard, and to the
lization of the international System of Units (SI).
Note
The reported uncertainty is based on dard i Itiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : Approved By :
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 26 January 2023
The results related onky to the item calibrated. The certificate shall not be reproduced except in full, withous wrimen approval of the Innovative Instrument Co., Lid, The results related only 1o the item calibrated. The centificate shall ot be repeoduced except in full. without writte 1 of the Innovative Co. Lid

FM-T08-ACT-02 Rev.00 Issue date 01/07/19 FM-T0B-ACT-02 Rev.00 Issue date 01/07/19
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INNOVATIVE INSTRUMERT CALIBRATION LAR
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CALMIAATION LADCRATENY
AL-2961

Page: 2/6.

AC-2961
Page:1/6.
Certificate of Calibration
Customer
Name SGS (Thailand) Limited, Certificate No : 23-51.M-307
Address 100 Nanglinchee Road, Chongnonsi. Yannawa Bangkok 10120 Request No ;. Reg-2023-1891
Unit Under Calibration Details
Measurement item © : Sound Level Meter Microphone Class : 2
Manufacturer : SCARLET Microphone Model : AWA14421
Model +'ST-21D Microphone SN : A-000220
Serial Number : B20714 Preamplifier Model : -
[¢] : ENSL 22185 Preamplifier SN : -
Resolution 0l dB Intrument Status : Used
Calibration Environment and Details
Temperature 23 I0E2C
Humidity : 50 %RH % 20 %RH
Barometric Pressure : 1013 hPa = 10 hPa
Received Date : 4 September 2023
Calibrated Date : I8 September 2023
Calibration Procedure ¢ In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Pan 3: Periodic tesis
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Multifrequency Calibrator Quest Quest-cal EFADNN234 25 July 2024 TSI
Audio Generator Svantek Svand] 131 12 October 2023 WK Electric

Note

The reported uncentainty is based on standard uncertainty multiplied by the Coverage Factor & = 2. providing a level of confidence approximately 95 %,

Calibrated By :

Calibration Officer

Approved By :

Issue Date :

BY-

VERIFIED

DATE 3@1: 20 20

=

Calibration Engincer Supervisor

I8 September 2023

The results refated only 1o the ftem calibrated, The certificate shall pot be reprodisced except in full, without written approval of the Innovative Instrumsent Co.. Lid

FMTO8-SLM-D1 Fev.0 lssue dae 010719

Certificate No

23-51L.M-307

Request No Reg-2023-1891
1. Indication at the calibration check frequency
ULC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST / A/ 28-133 Level vue ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB} (£ dB) (+ dB)
1000 Hz 94 dB 9395 923 -1.65 94.0 .05 02 0.3
Note : Ahbsolute sensitivity was established by the use of Sound Calibrator Brand Cirrus, Model CR:515, SN. 88350
2. Self-generated noise, Microphone installed
UUC Seiting
Measured UNCERTAINTY
FAST/28-133
ULC Weighting (dB) (+dB)
A 248 0.l

3. Self-generated noise, Microphone replaced by the electrical input signal device

UUC Setting
UNCERTAINTY
FAST /28-133
ULUC Weighting (dB) (+dB)
A 244 0.1
C 55 ol
Z 30.7 0.l
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /28-133 A C Z
= (+dB) (£dB)
STD Setting. 1By (dR) (R}

125 Hz 0.1 0.1 0.2 0.6 20
1000 Hz 0.0 0.0 0.0 0.6 1.0
4000 Hz 0.1 -1 0.2 0.6 30
3000 Hz 0.3 0.4 0.1 0.7 50

The results related only 10 the item calibrated, The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Lad

FM-T08-SLM-01 Rev, D Issue dare 010719
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INNOVATIVE INSTRUMENT CALIBRATION LAR
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uim Buluniiv Busvgiums $ihe ACCREDITED

AMPHOE BANG PHLUSAMU T PRAKAN PROV INCE [6540 THAILAND

* 1o A5 LOHN2 ] 0T CALIBRATION LARDAATORY
FEL 0t b2 L hoe S0 AN (000021 107 140 et

Page:3/6.

Certificate No  :  23-5LM-307

RequestNo  :  Req-2023-1891

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY

FAST / 28-133 Weighting Respone curve Limit

STD Setting A (dB) C (dB) Z(dB) (£ dB) (£dB)
63 Hz 0.2 =0l 0.1 bl
125 Hz L1 0.1 0.1 L5
250 Hz 0.1 Ll -1 L5
500 Hz 0.1 0.0 0.0 1.5

0.2

1000 Hz 0.0 0.1 0.0 Lo
2000 Hz 0.1 0.0 0o 20
4000 Hz 02 0.1 0.0 an
8000 Hz -0.2 0.2 0.0 5

6. Frequency and time weightings at 1kHz

ULC Setting STD Measured Acceptance
UNCERTAINTY
FAST / 28-133 REF vuc ERR Limit
UUC Weighting (dB) By (dB) (+dB) (+dB)
A 114.00 114.0 0.0 02
C 4.00 1139 0.1 02 0.2
Z 114.00 113.9 0.1 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
28-133/ A REF e ERR Limit
UUC Time Respone (dB) (dB) (dB) (£ dB) (+dB)
Fast 114.00 140 0.0 0.1
Slow 114.00 4.0 0.0 0.2 0.1
Leg 114.00 140 0.0 0.1

The results related only 1o the item calibrated. The certificate shall not be reproduced cxeept in fiall, without written approval of the Tnnavative Instrament Co.. Lid

FM-TOB-SLAR01 R [ssue date 010719

INNOVATIVE INSTRUMENT CALIBRATION LAR
INSOVATIVE INSTRUMENT COL LTD HEAD OFFICE m
T RN ODWVATIVIE )

139 AEOOY 13, SO0 SENTINAKORN 1 TAMBON BANG KAEO, e Ty —
ACCREDITED

: :
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10840 THAILAND 1Ny Sartuciel ity iestons; DN

CALIBRATION LABORATORY
AL- 2991

Page: 4/6.

FEL: (00ME2 103500 1 AN (0021 10=7 40

Certificate No ;  23-5L.M-307
Request No @ Reg-2023-1891
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A/ 28-133 uuc Limit

STD Setting (dig) (+dB) (£ dB)
Initial 1140
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
ULC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /28-133 REF uvuc ERR Limit
STD 4B (dB) (dB) dB) {+dB) {+dB)
137.00 137 137.0 0.0 0.8
136.00 136 136.0 0.0 0.8
135.00 135 1350 0.0 ]
134.00 134 134.0 0.0 ]
129.00 129 129.0 0.0 K]
124.00 124 124.0 0.0 ]
119.00 119 1.0 0.0 (8]
114.00 114 114.0 0.0 (K]
109.00 109 109,1 0.1 K]
104.00 104 104.1 0.1 A
99.00 99 9.1 0.l 1
94.00 94 94.1 0.l 11
03

£9.00 8 0.1 1.1
54.00 84 84.1 ol 11
79.00 79 79.1 0l 1.1
74.00 74 741 ol 1.1
69.00 69 69.1 o1 1l
64.00 64 64.2 0.2 L1
59.00 39 592 2 11
34.00 54 54.1 (8] 4]
49.00 a9 48.1 0.1 1.1
44.00 44 442 0.2 1.1
39,00 39 387 0.3 LI
38.00 38 8 02 L

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the lanavative Instirument Co.. Lid

FM-TOS-SLM-01 Rev.0 kssuc date 010719
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Certificate No

23-51.M-307

Request No Req-2023-1891
9, Level linearity including the level range control
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
FAST /A REF vuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£ dB)
429 43 0.2 1.1
28-133 0.3
114 114.0 0.0 L
10. Tone burst response
UUC Setting 5TD Anticipated Measured Acceptance
UNCERTAINTY
A/ 28-133 Tonchurst Rel e ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) { +dB) (£ dB)
200 129.0 129.0 0.0 1
Fast 2 120 17 0.3 +1.0.-2.5
0.25 103.0 102.7 -0.3 +1.5.-5.0
200 1226 122.3 +0.1 1
Slow 02
2 103.0 103.0 00 +1.0,-5.0
200 123.0 1231 +0.1 1
SEL 2 103.0 103.1 +1 +1.0.-2.5
0.25 94.0 9319 1 +1.5.-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceprance
UNCERTAINTY
FAST/C/28-133 REF uuc ERR Limit
STD Serting (dB} (dB) (dB) (=dB) (+dB)
Complete cycle 1284 128.0 040 EX]
Positive halfcycle 1274 127.3 0.10 0.2 20
Negative half cycle 1274 1273 010 20

The results related only 1o the item calibrated. The cersificate shall not be reproduced exeept in full, without written approval of the Innavative Instrument Co.. Lid

FM-708-SLAM-01 Rev.0 lssuc date 010719
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Page:6/6

Centificale No

Request No
12. Overload indication
UUC Setting Measured Acceplance
UNCERTAINTY
FAST/ A /28133 uvuc Limit
STD Setting (dB) ( +dB) (+dB)
Positive one-half cycle 1403
MNegative one-hall cycle 140.7
Deviated 0.4 0.2 1.5
13. High Level Stability
ULC Setting Measured Accepiance
UNCERTAINTY
FAST / A/ 28-133 vuc Limit
STD Setting (dB) (+dB} { +dB)
Initial 132.0
Final 1320
Deviated 0.0 [N} 0.3
End of Certificate

23-5LM-307

Req-2023-1891

The results related only to the flem calibrated, The certificate shall not be reproduced except in full, without writien approval of the Innovative Instrument Co.. Ld

FM-TO8-SLM-01 Rev.0 lssue date 010719
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Pagelof2.

Certificate of Calibration

Customer
Name : 8GS (Thailand) Limited. Certificate No : 23-ACT-171
Address : 100 Nanglinchee Road, Chongnonsi, Yannawa Bangkok Request No : Req-2023-2415

10120

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 1

Manufacturer : TENMARS Range : 94, 114 dB / 1000 Hz
Model : 8ST-120 Intrument Status :  Used

Serial Number : 211203780

1D : ENSL 22191

Calibration Environment and Details

Temperature ;(23£2°C)
Humidity < (50 +20 %RH ) :
Barometric Pressure : (1013 £10.0 hPa ) V E R l F | E D
: : o
Received Date : 13 November 2023 BY. ~DATE M ’ﬂ} oot
Calibration Date : 15 November 2023 1

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability * This certificate providoes traccability of measurement to recognized national standard, and to the

realization of the international System of Units (SI).

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : Approved By :

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 15 November 2023

The resulis rebated only 10 the item calibrated. The centificate shall not be reproduced except in full, withow written approval of the Innovative Instrument Co., Lid.

FM-708-ACT-02 Rev.01 Issue dateB/8/23

L)
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AMPHOE BANG PHLLSAMUT PRAKAN PROVINCE 10540 THAILAKD
[ monec inozs g
TEL: (06021 16-5860- 1 FAN, (66K-21 16-7 140 e e
Page2of2.

Certificate No : 23-ACT-171
Request No : Req-2023-2415

Sound pressure level Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured | Deviated value| Measured | Deviated value (£ dB) Class | (= dB)
94 dB / 1000 Hz 93.99 -0.01 = 2 0.13 0.25
114 dB / 1000 Hz 114.11 0.11 = = 0.13 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Deviated value | Measured (Hz) | Deviated value (£ %) Class 1 (£ %)
94 dB / 1000 Hz 1000.0 0.00 = = 0.01 0.70
114 dB / 1000 Hz 1000.0 0.00 - = 0.01 0.70

Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (%) Class 1 (= %)
94 dB / 1000 Hz 0.04 = 0.40 2.5
114 dB/ 1000 Hz 0.21 - 0.40 25

Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%

= Acceptance limit was IEC60942:2017 Class |

= The calibration results exclude the calibrator pressure comection

= The calibirati It lude the microphone volume comection

End of Calibration

The results related only to the item calibrated. The cenificate shall not be reproduced except in full. withowt written approval of the Innovative Instrument Co.. Lid,

FM-708-ACT-02 Rev.01 Issue date8/8/23
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Q7TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-67/0017 MTC No. EEL. BP. 61/1066

CALIBRATION CERTIFICATE

Submitted by : SGS (Thailand) Limited.

Address : 100 Nanglinchee Rd., Chongnonsee, Yannawa, Bangkok 10120.

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Ambient Environment

:(23+3)°C

Relative Humidity  : (50 +15) %

Ambient Pressure  : (101.325 + 1.5 ) kPa

Instrument Calibrated :
Description : Noise Dosimeter Temperature
Manufacturer : Criffer
Model : Sonus2plus
Serial No. : 32005864
Standards used :

Multifunction Acoustic Calibrator Brilel&Kjer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358,
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP-102-01, which was based on IEC
61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
to the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of Metrology
(Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

VERIFIED

Date of Receipt 10 Oct, 2023 BY. DATEMV:%, 1008
Date of Calibration : 17 Oct, 2023 1/2

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governaor of TISTR,

TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-67/0017 MTC No. EEL. BP. 61/1066

Acoustic signal test of frequency weightings

Deviation from response curve Tolerance Limits
e " Uncertainty
Frequency A-weighting C-weighting Class 2
(Hz) (dB) (dB} (+dB) (+dB)
125 0.6 0.2 0.25 2.0
1000 0.4 0.4 0.25 1.4
4000 3.2 32 0.25 3.6

Note : 1) There was no adjustment.
2) The calibration was performed at a sound pressure level of 114 dB.
3) The measured values did not include the correction of microphone of UUT.
4) The deviation was produced from the absolute difference between the measured values and the responding

sound pressure levels in IEC 61672-1 (2002).

Calibrated by - Approved by :

Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre
Ref : 2011266101004024008
Date of Calibration : 17 Oct. 2023
Date of Issue : 18 Oct. 2023 2/2

End of Certificate

Fax. (66) 0 2577 9009

FMBLMTC.002 Rev.d
Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10500,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thalland

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2323 9165 Fax, (66) 0 2579 8592

E-mall : umpai@tistr.orth Websitewwwtistrorth  E-mail @ micgtistr.orth E-mail : sumalee@tistr.or.th

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemnor of TISTR,

FM.BLMTC.00Z Rev.d
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khleng Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahoryothin Road, Chatuchak, Bangkok 10500,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thadand  Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) D 2323 9165 Fax. (66) 0 2579 8592
E-mail : rump istr.onth i tistr.or.th E-mail : micgtistr.onth E-rnail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-67/0017 MTC No. EEL. BP. 57/1066

CALIBRATION CERTIFICATE

Submitted by : SGS (Thailand) Limited.

Address : 100 Nanglinchee Rd., Chongnonsee, Yannawa, Bangkok 10120.

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Ambient Environment

1(2343) €

Relative Humidity  : (50 + 15) %

Ambient Pressure  : (101.325+ 1.5 ) kPa

Instrument Calibrated :
Description  : Noise Dosimeter Temperature
Manufacturer : Criffer
Model : Sonus2plus
Serial No. : 32006987
Standards used :

Multifunction Acoustic Calibrator Briiel&Kjar 4226 S/N 2810358 with Coupler UA0915 S/N 2810358.
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP-102-01, which was based on IEC
61672-3 Flectroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
to the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of Metrology
(Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

VERIFIED

Date of Receipt : 10 Oct. 2023 BY { paTe Mevos, 204
Date of Calibration : 17 Oct. 2023 : 1/2
The results relate only to the items tested/calibrated or value assigned. 4

Advertising the Report/Certificate and publicity of the results except In full are prohibited unless written permission Is obtained from the governor of TISTR.

A9TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No,  21-67/0017 MTC No. EEL. BP. 57/1066

Acoustic signal test of frequency weightings

Deviation from response curve . Tolerance Limits
Frequency A-weighting C-weighting ety Class 2
(Hz) (dB) (dB) (+dB) (+dB)
125 0.3 0.4 0.25 20
1 000 0.4 0.4 0.25 1.4
4000 1.8 1.9 0.25 3.6

Note : 1) There was no adjustment,
2) The calibration was performed at a sound pressure level of 114 dB.
3) The measured values did not include the correction of microphone of UUT.
4) The deviation was produced from the absolute difference between the measured values and the responding

sound pressure levels in IEC 61672-1 (2002).

Calibrated by : Approved by :

Il]‘;ﬁﬂéﬁ'_
o
Electrical and El'at n anrﬁrds Laboratory

Industrial Metrology and Testing Service Centre
Ref : 2011266101004024004
Date of Calibration : 17 Oct. 2023
Date of Issue : 18 Oet. 2023 2/2

End of Certificate

Fax. (66) 0 2577 9009

FMBLMTC.002 Rev.d
Head Office Office/Laboratory Office

35 Mu 3 Tamben Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thailand

Tel. (66) 0 2577 2000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2323 9165 Fax, {66) 0 2579 8592

E-mail : rumpaigatistr.orth Websiteswwwetistrorth  E-mail @ mtcg@tistr.or.th E-mail ; sumaleeg@tistr.or.th

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR,

FM.BL.MTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10300,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. {66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax, (66) 0 2577 9009 Fax, (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpaigtistr.orth Websitemwwtistr.orth E-mail : mtcg@tistr.or.th E-mail ; sumaleegtistr.orth
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A<TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-66/0576 MTC No. EEL. BP. 5/0766

CALIBRATION CERTIFICATE

Submitted by : SGS (Thailand) Limited.

Address : 100 Nanglinchee Rd., Chongnonsee, Yannawa, Bangkok 10120,

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Ambient Environment

:(23+3) °C

Relative Humidity  : (50 +15) %

Ambient Pressure  : (101.325+ 1.5 ) kPa

Instrument Calibrated :
Description : Noise Dosimeter Temperature
Manufacturer : Criffer
Model : Sound2plus
Serial No. 132007214
Standards used ;

Multifunction Acoustic Calibrator Britel&Kjar 4226 S/N 2810358 with Coupler UA0915 S/N 2810358.
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP-102-01, which was based on IEC
61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
to the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of Metrology
{Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

VERIFIED

Date of Recelpt  : 5 Jul. 2023 DATE a‘f!:,w
Date of Calibration : 12 Jul. 2023 1/2

The results relate only to the items tested/calibrated or value assizned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-66/0576 MTC No. EEL. BP. 5/0766

Acoustic signal test of frequency weightings

Deviation from response curve . Tolerance Limits
Frequency | A-weighting C-weighting b i Class 2
(Hz) (dB) (dB) (+dB) (+dB)
125 0.5 -0.1 0.25 20
1000 0.1 03 0.25 1.4
4000 1.8 2.0 0.25 3.6

Note : 1) There was no adjustment.
2) The calibration was performed at a sound pressure level of 114 dB.
3) The measured values did not include the correction of microphone of UUT.
4) The deviation was produced from the absolute difference between the measured values and the responding

sound pressure levels in IEC 61672-1 (2002).

T
Calibrated by - Approved by : S

Electrical and E eczoingards Laboratory

Industrial Metrology and Testing Service Centre
Ref : 2011266070502617001
Date of Calibration : 12 Jul, 2023
Date of Issue : 13 Jul. 2023 2/2

End of Certificate

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphos Khlong Luang  Soi 1C, Bangpoo Industrial Estate, Sukhurnvit Road, 196 Phaharyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592
E-mail : rumpaigetistr.or.th Websiteswwitistr.orth E-mail : mtcg@tistr.orth E-mail : sumaleegtistr.orth

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tamben Khlong Ha, Amphoe Khlong Luang.  Soi 1C, Banepoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext, 115, 116 Tel. (66) D 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail ; rumpaigotistr.or.th Websitexwww.tistr.orth E-mail : mtc@tistr.orth E-mail : sumales@tistr.orth



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle


P R WL

QTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No,  21-67/0017 MTC No. EEL. BP. 62/1066

CALIBRATION CERTIFICATE

Submitted by : SGS (Thailand) Limited.

Address : 100 Nanglinchee Rd., Chongnonsee, Yannawa, Bangkok 10120,

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

;:(23+3)°C

Relative Humidity  : (50 + 15) %

Description : Noise Dosimeter Temperature
Manufacturer  : Criffer
Model : Sonus2plus Ambient Pressure  ; (101.325 + 1.5 ) kPa
Serial No. : 32008016

Standards used :

Multifunction Acoustic Calibrator Briiel&Kjar 4226 S/N 2810358 with Coupler UA0915 S/N 2810358.
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP-102-01, which was based on IEC
61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
to the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of Metrology
(Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

VERIFIED

Date of Receipt  : 10 Oct, 2023 B | paTe Mov' 0% 2oy
Date of Calibration : 17 Oct. 2023 1/2

The results relate only to the items tested/calibrated or value assigned,
Adbvertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.

QTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-67/0017 MTC No. EEL. BP. 62/1066

Acoustic signal test of frequency weightings

Deviation from response curve Tolerance Limits
E T — Uncertainty
requency A-weighting C-weighting Class 2
(Hz) (dB) (dB) (+dB) (+dB)
125 -0.6 -0.9 0.25 20
1 000 -0.5 -0.5 0.25 1.4
4000 1.7 1.7 0.25 3.6

Note : 1) There was no adjustment.
2) The calibration was performed at a sound pressure level of 114 dB.
3) The measured values did not include the correction of microphone of UUT,
4) The deviation was produced from the absolute difference between the measured values and the responding
sound pressure levels in IEC 61672-1 (2002).

Calibrated b Approved by :

“Ditétlot> 1 H
Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre
Ref: 2011266101004024009
Date of Calibration : 17 Oct. 2023
Date of Issue : 18 Oct. 2023 2/2

End of Certificate

FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Kheng Luang,  Sei 1L, Bangpoo Industrial Estate, Sukhurnvit Road, 196 Phahomyothin Road, Chatuchak, Bangkok 10800,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland ~ Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax, (66) 0 2323 9165 Fax. (66) O 2579 B592
E-mail : rumpaigtistr.or.th Websiteswww.tistr.onth E-mail ; mtc@tistr.or.th E-mail ; sumaleegtistr.orth

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.

FM.BL.MTC.002 Rev.d
Head Office Office/Laboratory Office.
35 Mu 3 Tamben Khlong Ha. Amphoe Khleng Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmyit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592
E-mall : rumpal@tistr.or.th Websitevaw tistrorth  E-mail : mtcatistr.orth E-mail : sumaleeg@tistr.orth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-67/0017 MTC No. EEL. BP. 63/1066

CALIBRATION CERTIFICATE

Submitted by : SGS (Thailand) Limited.

Address : 100 Nanglinchee Rd., Chongnonsee, Yannawa, Bangkok 10120.

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Noise Dosimeter Temperature 1(23+3) °C

Relative Humidity  : (50 +15) %

Ambient Pressure  : (101.325+ 1.5 ) kPa

Manufacturer  : Criffer
Model : Sonus2plus
Serial No. : 32008075
Standards used :

Multifunction Acoustic Calibrator Briiel&Kjer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358,
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP-102-01, which was based on IEC
61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
to the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of Metrology
(Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

VERIFIED

Date of Receipt ~ : 10 Oct. 2023 BY oaTe MNovog
Date of Calibration : 17 Oct. 2023 1/2

The results relate only to the items tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is cbtained from the governor of TISTR.

AQ<TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No,  21-67/0017 MTC No. EEL. BP. 63/1066

Acoustic signal test of frequency weightings

Deviation from response curve " Tolerance Limits
Frequency [ A-weighting | C-weighting N Class 2
(Hz) (dB) (dB) (+dB) (+dB)
125 0.6 0.1 0.25 2.0
1000 0.5 0.5 0.25 1.4
4000 1.6 1.6 0.25 3.6

Note : 1) There was no adjustment.
2) The calibration was performed at a sound pressure level of 114 dB.
3) The measured values did not include the correction of microphone of UUT.
4) The deviation was produced from the absolute difference between the measured values and the responding
sound pressure levels in IEC 61672-1 (2002).

=2

Calibrated by : Approved by :

Electrical and Elﬂa:i gic&ﬂis Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011266101004024010
Date of Calibration : 17 Oct. 2023

Date of Issue : 18 Oct. 2023 2/2

End of Certificate

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang.  Sei 1€, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphos Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel, (66)0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax, (66) 0 2579 8592

E-mail : rumpaigotistr.or.th Websiterawwtistrorth  E-mail : mitcgtistr.orth E-mail : sumaleagtistr.orth

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission |s obtained from the governor of TISTR.

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlang Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Read, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 9000 Tel, (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) @ 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 B592

E-rmail : rumpai@tistr.orth Websiteswwwtisttorth  E-mail : mtogtistror.th E-mail : sumaleeg@tistror.th
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Calibration Certificate
Certificate number: CRV4844/2022

Date of calibration: 01/11/2022
Issue date: 08/11/2022

CUSTOMER:

Name: SGS (THAILAND) CO., LTD.
Address: 100 NANGLINCHEE ROAD, CHONGNONSEE, YANNAWA 10120 BANGKOK THAILAND.

INSTRUMENT IDENTIFICATION:
Instrument type: Noise Dosimeter Model: Sonus 2 Plus
Manufacturer: Criffer Serial Number: 32007009

CALIBRATION PROCEDURE: PC EACO1 —Rev.: 01

METHOD(S): Direct comparison with the reference standard.

CALIBRATED IN COMPLIANCE TO: IEC 61252:2002 Specifications for personal sound exposure meters. Geneva, Switzerland.

REFERENCE STANDARDS:
e Stanford Reasearch - DS-360 - Calibration certificate n°® E1363/2021 from labelo - Valid until 08/2024
® GRAS - 42AG - Calibration certificate n° CBR2100585 e CBR2100586 from Spectris - Valid until 08/2023
e Testo - Testo 622 - Calibration certificate n® T0648/2020 from Labelo - Valid until 05/2023

ENVIRONMENT CONDITIONS:
Temperature: 23,0 °C+ 3,0 °C

Humidity: 70 % + 25 %

Atmospheric pressure: 101,32 kPa + 10 %

NOTES:
. The results of the calibration are contained in the attached tables, which relate the values indicated by the instrument under test.
The measured values are obtained from the comparison with the reference standards and estimated uncertainties of the measurement.

. The reported expanded uncertainty is based on the standard uncertainty multiplied by a coverage factor k = 2 providing a level of
confidence of approximately 95 %, in accordance with the t-Student probability distribution, with effective degrees of freedom.

. The standard calibration uncertainty was determined according to the “guide for expression of measurement uncertainty”.

. This calibration does not replace or exempt minimal care from metrological control.

. This certificate refers exclusively to the calibrated item, and does not extend to any batch.

. The certificate must not be reproduced in whole or in part without prior authorization.

. Services performed at the calibration laboratory of CrifferLab, located at Avenida Theodomiro Porto da Fonseca, 3101, Unit 6,

room 203, Cristo Rei, Sdo Leopoldo - RS, with calibration standards, calibrated in accredited laboratories by the Brazilian Calibration
Network ( RBC / INMETRO), in accordance with the requirements of NBR-17025.

. This calibration certificate meets the requirements of ABNT NBR SO IEC 17025.

Page 1of 5
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Calibration Certificate
Certificate number: CRV4844/2022

Results:

@&mum (5] assista o video

Table 1 : Linearity of response to steady signals

Date of calibration: 01/11/2022

Issue date: 08/11/2022

Nominal
Levels
dB
130
120
110
100
90
80
65

Measured Deviation

Level
dB
130
120
110
100
90
80
65

Measured
dB

©O ©o o o o o o

Tolerance
+/-
dB

PR R R R R e

Minimum Maximum Coverage

Limit
dB
128,7
118,7
108,7
98,7
88,7
78,7
63,7

Limit
dB
1313
121,3
111,3
101,3
91,3
81,3
66,3

Factor
k

N NN NNN

Expanded
Uncertainty
(dB)

0,3
0,3
0,3
0,3
0,3
0,3
0,3

Table 2: Time weighting response test

Frequency  Expected

Hz
63,1
125,89
251,19
501,19
1000
1995,26
3981,07
7943,28

Level
dB
98,7
108,9
116,4
121,8
125
126,2
126
123,8

+55 51 3081-6684

Q\ Atendimento

Measured
Level
dB
98,8
108,9
116,3
121,7
125
126,1
125,8
123

Calculated
Deviation
dB
+2
213
+1,5
213
+15
+2
+3
&5

-Tol-U

dB
96,5
107,1
114,6

120
1232
1239
122,7
118,6

Tol +U

dB
101,1
110,7
118,2
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Calibration Certificate Calibration Certificate

Certificate number: CRV4844/2022 Certificate number: CRV4844/2022
Date of calibration: 01/11/2022 Date of calibration: 01/11/2022
Issue date: 08/11/2022 Issue date: 08/11/2022
Attenuation for Octave-Band vs Center Fr y
Table 3: Response to short-duration signals. One-third-octave-band
Duration Pulse Amplitude Measurement Expected Measured ini i C 8! ded Uncertainty
of Pulse Ratio of Pulse Time Dose Dose Dose Dose Factor Uncertainty Frequency (Hz) Refere(:;e) gevel I'l 3:7‘;::1) Dev‘i\al;si::\u: aB) etal ([‘);;v)iation meas:rfement
ms - dB s % % % % k % (dB)
10 1:100 120 948,7 19,1 18,9 15,3 22,5 2 0,96 62,500 124,0 124,0 0 0,5 0,5
1 1:1000 130 948,7 19 18,6 15,3 22,5 2 0,95 78,745 124,0 123,2 0,8 0,9 0,5
1 1:1000 135 300 12 11,9 9,1 15,2 2 0,60 99,213 124,0 122,7 1,3 1,4 0,5
10 1:1000 135 300 49 49 3 52 2 0,25 125,000 124,0 123,5 0,5 0,7 0,5
157,490 124,0 123,6 0,4 0,6 0,5
198,425 124,0 123,8 0,2 0,5 0,5
250,000 124,0 123,5 0,5 0,7 0,5
314,980 124,0 123,6 0,4 0,6 0,5
396,850 124,0 123,7 0,3 0,6 0,5
500,000 124,0 124,0 0,0 0,5 0,5
629,961 1240 1240 0 05 05
Duration Pulse Amplitude Measurement  Expected Measured Minimum Maximum Coverage Expanded 793,701 124,0 124,0 0,0 0,5 0,5
of Pulse Ratio of Pulse Time Dose Dose Dose Dose Factor  Uncertainty 1000,000 124,0 124,0 0 0,5 0,5
s dB ms R % % % % K % 1259,920 124,0 123,9 0,1 0,5 0,5
29 125 0,5 1:10 6,7 6,7 52 7,9 2 0,4 1587,400 124,0 124,0 0 0,5 0,5
2000,000 124,0 124,0 0,0 0,5 0,5
2519,840 124,0 124,0 0 0,5 0,5
3174,800 124,0 124,0 0,0 0,5 0,5
4000,000 124,0 124,0 0 0,5 0,5
5039,680 124,0 124,0 0,0 0,5 0,5
6349,600 124,0 123,9 0,1 0,5 0,5

*Instrument configured to linear frequency weighting and "fast” time weighting.
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Calibration Certificate
Certificate number: CRV4844/2022

Date of calibration: 01/11/2022
Issue date: 08/11/2022

Attenuation for Octave-Band vs Center Freq y
Octave-bands
Uncertainty
Frequency (Hz) Reference Level Measured Absolut Total Deviation of
(dB) Level (dB) Deviation (dB) (dB) measureme
nt (dB)
62,500 124,0 123,9 0,1 0,5 0,5
125,000 124,0 123,9 0,1 0,5 0,5
250,000 124,0 123,9 0,1 0,5 0,5
500,000 124,0 123,9 0,1 0,5 0,5
1000,000 124,0 124,0 0,0 0,5 0,5
2000,000 124,0 124,0 0,0 0,5 0,5
4000,000 124,0 123,9 0,1 0,5 0,5
8000,000 124,0 123,9 0,1 0,5 0,5

*Instrument configured to linear frequency weighting and "fast” time weighting.

Authorized Signatory
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD
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Certificate No. :  L.202402217-0001

ANST Natcral Acc-¥otusn Boand

ACCREDITE

2

Tel: 0-2865-4647-8 Fax: 0-2865-4649 hipfwww.mitindh %,/ 7~  — grmmmms—
il W o pLiBRATION LABORATORY
AC-3237
P Note : The actual flow rate is determined by the equation :
¥ 8l Ls al a |
E1%[8 CALIBRATION CERTIFICATE
; Q = Flow rate
E 4 Certificate No. : L202402217-0001 : P = Absolute pressure
Date Issued : 04-Mar-24 : T = Absolute temperature
. L P, T, ; Subscript "Meas" = Measurement condition
Customer + SGS (Thailand) Limited Queas = Qres X PRG! 5é g
100 Nanglinchee Road. Chongnonsi, Yannawa. Bangkok 10120 Mear R i Subscript “Ref" = Ref: i

Condition As-Received : Used Item

Equipment : DryCal The measurment results and statements of conformity with specification only relate to the item calibrated.
Traceability of Certificate :

Manufacturer : MESA LABS The International System of Units (SI) through

Model : DEFENDER 530-L MIT Calibration Certificate No. 1.202210258-007 for Mass Flow Calibrator (200 SCCM) Serial No. 96093001 W, Due 07-

Serial No. + 137751 Nov-24

ID No./Tag No. . ENWP 15145 MIT Calibration Certificate No. L202309114-0011 for Mass Flow Calibrator (2000 SCCM) Serial No. 96093001W, Due 10-
Sep-24

Date Received 3 20-Feb-24

Date Calibrated : 01-Mar-24

End of Certificate
Calibrated by H

Page 3 of 3
Calibration Method or Calibration Procedure Used

In-house method : CP-34 by comparison against mass flow calibrator.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k=2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

CERTIFIED

Approved by Page 1 of 3
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Certificate No, : 1.202402217-0001

Environment :

Capacity Range :
Calibration Media :

Ambient temperature :

Relative humidity :
500  ml/min

Air

[ 23 +2)%C
( 50 £15)%RH

Type : Mass Flowmeter
Unit Under Calibration Reference Condition : At atmospheric pressure and room temperature condition
Temperature Pressure UUC Reading  STD Reading Error Uncertainty
(°C) (kPa) { ml/min } { ml/min ) ( ml/min ) (£ ml/min )
2346 101.13 3.0737 5.07% -0.0053 018
2322 101.08 10.006 10.385 -0.379 0.18
23.19 101.19 50.243 33.69 -3.447 L7
23.31 101.32 100.39 98.24 215 1.4
2341 10011 250.01 245.1 4.91 2.6
Error = Unit Under Calibration - Standard
B
3 ERROR CHART
- 6.0 - _ ——
= | 0 | m———— e i i i O
E 40 +—— - — —
=] 20 - _—
e
2 0.0 rg— : o — ' . —
g 200 50 10 150 200 250 300
> | -4.0 X -
= |--.___-_______....--.----_______-........-. |
= -6.0 — —

= Error ( mifmin ) = = == Lipper Limit ( ml/min ) == === Lower Limit { ml/min )
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD

214 Bangwack Rd. Bangpai Bangkae Bangkok 10160
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CALIRATION LABORATORY
AC-3237

EIRE 47./BRATION CERTIFICATE

Customer

Equipment

Manufacturer
Model

Serial No.

1D No./Tag No.
Date Received
Date Calibrated

Calibrated by

Certificate No. : L202402217-0002
Date Issued : 04-Mar-24

SGS (Thailand) Limited
100 Nanglinchee Road. Chongnonsi, Yannawa, Bangkok 10120

MESA LABS
DEFENDER 530-L
137758

ENWP 15147
20-Feb-24
01-Mar-24

Calibration Method or Calibration Procedure Used

In-house method : CP-34 by comparison against mass flow calibrator.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k= 2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

Approved by

CERTIFIED

Page 1 of 3
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Certificate No. 1 L202402217-0002

Note : The actual flow rate is determined by the equation :

; Q = Flow rate
; P = Absolute pressure
. T = Absolute temperature

; Subseript "Meas" = Measurement condition

Prey X Treas

Q.M'cﬂ.r = Q.le X

Pyteas Trer ; Subscript "Ref" = Reference condition

Condition As-Received : Used ltem

The results and of conformity with specification only relate to the item calibrated.
Traceability of Certificate :

The 1 PR

of Units (SI) through

MIT Calibration Certificate No. L202210258-007 for Mass Flow Calibrator (200 SCCM) Serial No. 96093001 W, Due 07-

Nov-24

MIT Calibration Certificate No. L202309114-0011 for Mass Flow Calibrator (2000 SCCM) Serial No. 96093001W, Due 10-

Sep-24

End of Certificate

Page 3 of 3

Certificate No. : 1L.202402217-0002

Environment :

Capacity Range :
Calibration Media :

Ambient temperature :

Relative humidity :
500 ml/min

Air

Type: Mass Flowmeter
Unit Under Calibration Reference Condition : At atmospheric pressure and room temperature condition
Temperature Pressure UUC Reading  STD Reading Error Uneertainty
(°C) (kPa) { ml/min ) ( mi/min ) ( mi/min ) (£ ml/min )
23.37 101.02 5.1125 5431 -0.3185 0.19
2324 101.04 10,117 10.749 ~0.632 (.18
23.17 10114 50.153 55.04 -4.887 0.77
23.28 101.28 100.32 110.42 -10.10 0.91
23.19 101.08 250.78 244.8 598 2.6
Error = Unit Under Calibration - Standard
T ERROR CHART - =
5.0 - X
0.0 xg—————— - T T ]
] 100 150 200 250 300

MAX ALLOWED ERROR { mUmin )

-5.0
-10.0

-15.0

»  Error { mifmin )

= = == Upper Limit ( mi/min }

o= Lower Limit ( ml/min }

FLOWRATE ( ml/min )
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Agilent Technologies Agilent Technologies

6850 and 6890 GC 1

Preventive Maintenance Checklist - Standard Preventive Maintenance Checklist - Standard

J ) J )
Agilent Preventive Maintenance provides factory recommended service for your analytical systems to System Information
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified

service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

6850 and 6890 GC 1

Guidance

O Check this box if an instrument configuration report is attached instead of completing the table.
For more information about Agilent Technologies services please visit our web site using the following g b b g

URL http://www.chem.agilent.com/en-us/products/services/pages/default.aspx
. Instrument system name and ID CN10305014
Customer Information
e Customers should provide all necessary operating supplies upon request of the engineer. Instrument system site and location Laboratory
e A customer representative should be available to the engineer while performing the preventive
maintenance procedures.
e Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service. List system component product numbers List the serial numbers of each component
e [If a system requires the use of additional or special procedures and/or parts for the instrument 1. G1530N 1. CN10305014
service, then these must be ordered separately and charged as a repair, which may incur additional
costs. 2. 2.
. 3 . sge o 3 3.
Service Engineer’s Responsibilities
4 4.
e Only complete/printout pages that relate to the system or module being serviced.
e Complete empty fields with the relevant information. 5 5
e Complete the relevant checkboxes in the checklist using a “X” or tick mark “v”” in the checkbox. 6. 6.
e Complete Not Applicable check boxes to indicate services not delivered, as needed. 7 7
e Complete the PM service in the order of the tasks listed.
o Complete the Service Review section together with the customer. 8. 8
9. 9
Additional Instruction Notes I m
e Check for any active service notes for this unit. If there are any applicable “Safety” or “Modification

Recommended” Service notes, plan to implement the changes on this unit before doing any .
qualification service. Do not implement firmware updates, unless you get approval from the Preparation

customer and are sure that they are compatible with the instrument control software. Z’ Discuss any specific issues with the customer prior to starting

@ Review the instrument logbook.

@ Save instrument control settings before starting the procedure.

@ Perform general inspection of system for cleanliness

@ Check for proper installation of safety-related parts, assemblies , sensors etc

@ Check for required firmware updates and verify with customers if they would like it installed.

O Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

Issued: 1-Dec-2020, Revision: A.02.06 Copyright © 2020 Agilent Technologies Issued: 1-Dec-2020, Revision: A.02.06 Copyright © 2020 Agilent Technologies
Page 1 of 6 Page 2 of 6




6850 and 6890 GC 1 Agilent Technologies

Preventive Maintenance Checklist - Standard

Clean and inspect GC

2 Unplug power cord from the power source.

@ Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.

@ Inspect internal connectors for proper contact and placement.

@ Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

@ Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
@ Verify operation of all other fans - the inlet and EPC cooling fans.

4 Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

@ For the inlets installed, perform inlet maintenance as defined in the 6850 or 6890 manual —
“Maintaining Your GC” - for the inlet(s) installed.

@ Replace the split vent trap on units with these inlets: Split/Splitless Capillary (SSL), Programmable
Temperature Vaporization (PTV), Volatiles Interface (VI).

Q If the GC includes a Flame Ionization Detector (FID), replace the jet. If the ignitor shows any build up
of sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contamination — clean as necessary.

Zero Sensors and Leak test

@ Zero all pressure sensors per the procedure in the 6890 Service Manual.

@ Perform inlet pressure decay tests(s) as defined in the 6890 Service Manual. If the PM is done in
preparation for an OQ/PV, then the pressure decay test defined within that protocol can be used for
the PM.

ﬂ/ Record if test passed or failed in the results table.
ALS Maintenance

@ Section NOT applicable

O Check all cabling and configuration settings between GC, tray, and injectors.
Vacuum or removed any dust, especially around fans.

Check operation of all fans.

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support rod - clean if necessary

[y iy ]

Check for correct operation of syringe volume stops.

Issued: 1-Dec-2020, Revision: A.02.06 Copyright © 2020

Agilent Technologies
Page 3 of 6

6850 and 6890 GC 1 Agilent Technologies

Preventive Maintenance Checklist - Standard

Restore Instrument

@ Restore the normal operating conditions using the Keyboard or Data System.
2( Check and record detector offset. Results should be similar to offset test conducted prior to PM.

QO Perform a chemical checkout. If this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

Guidance

If the PM service is performed prior to a qualification service, then use the qualification procedure as a
guide for final instrument set up and checkout.

Issued: 1-Dec-2020, Revision: A.02.06 Copyright © 2020

Agilent Technologies
Page 4 of 6




Agilent Technologies

6850 and 6890 GC
Preventive Maintenance Checklist - Standard

Service Review

@ Attach available reports/printouts of all tests to this documentation.

@ Record the PM service activity in the customer's instrument records/logbook
Update/reset instrument maintenance counters as appropriate

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Review Comments section below if there are additional comments
Review the service and any test results with the customer.

ERSESESES

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's IQ records.

6850 and 6890 GC Test Results Table

Signal Output test Before PM service After PM service

Front detector output

Back detector output (6890 Only)

Pressure decay test Expected result Actual result or N/A
Front inlet pressure decay test Pass Pass
Back inlet pressure decay test (6890 Only) Pass Pass

6890 and 6850 GC Parts List Table

The following kits are recommended for capillary and purged packed inlets. If this is a general PM and
the customer has a preferred set of consumables, you may use the customer's consumables.

Quantity

Part Description Part Number Model# where used Consumed
SSL Capillary Inlet PM kit, splitless 5188-6497 G1530/G1540/G2630 1

SSL Capillary Inlet PM Kit, split 5188-6496 G1530/G1540/G2630 1
Larger O.D. Liner O-Rings for SS Flip Top - 10/pkg. 5188-5366 G1530/G1540/G2630

PP Inlet PM kit 5188-6498 G1530/G1540/G2630

Split vent trap PM Kkit, single cartridge (for PTV & VI) 5188-6495 G1530/G1540/G2630

Ignitor (glow plug) assembly with O-ring 19231-60680 G1530/G1540/G2630

.011-inch Jet for capillary FID base G1531-80560* G1530/G1540/G2630

.018-inch Jet for packed column with packed FID base 18710-20119* G1530/G1540/G2630

.011-inch Jet for capillary column with packed FID base 19244-80560* G1530/G1540/G2630

6850 and 6890 GC 1 Agilent Technologies

Preventive Maintenance Checklist - Standard
J N

* The jets (G1531-80560, 18710-20119 and 19244-80560) are recommended for 6850/6890 PM. Please
refer to the service note "COLUMNS/SUPPLIES-197A" for detailed information.

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write in this box.

Issued: 1-Dec-2020, Revision: A.02.06 Copyright © 2020 Agilent Technologies
Page 5 of 6

Other Important Customer Web Links

How to get information on your product: Literature Library - http://www.agilent.com/chem/library
Need to know more? - www.agilent.com/chem/education

Need technical support, FAQs? - www.agilent.com/chem/techsupp
Need supplies? - www.agilent.com/chem/supplies

UO0O0D

Service Completion

6007017096 26 June 2024

Service request number Date service completed

Agilent signature Customer signature

Document part number: G2630-90130

Issued: 1-Dec-2020, Revision: A.02.06 Copyright © 2020 Agilent Technologies
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