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TEST RESULYS.
TEST RESULTS
POINT NO
IDEAL |ACTUAL Cia] ERROR CH6Jssamion cial ACTUAL THC|ERROR THC| 56060 T
ZERC 0000 0.210 0210 - 2,200 0.200
1 10006 | 0se 5050 650 0050 0050 050
2 20000 | 20120 5.120 040 20150 9150 (35
3 36.000 3010 8116 037 3030 0050 037
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Callbration Date

MULTIPOINT CALIBRATION REPORT

CUSTOMER NARE ¢ ALS Laberstory Group (Thalond) Co. it seRERe Leuasmed fu sy eing S
EQUIPMENT NAME TH Aaslyzer
MARUFACTURER HORSA ‘Mmu, < HPHA3I0 SERIAL NO, 1 US30GTHE
TEST VALUES
NO. | THC Anelyzer { APHA - 370 ) UNIT BEFORE AFTER
i oy 4360) 82400
2 mv 3700 64 400]
Termg C , Standard Value | Ambent tomp(3°C1e15°0 46, 0] 50800
3
Sressure WPa , Slended Value : (Ambient/ 10132300 201445, 70600
4 [Ambamt K cunent atmtspheds presee 103,600
“C e 350 °C 1o 430 °C #2080,
5 fse
N "’ e, Rerea ¢ BP0 25 KPa 9.800
6 ek °C , Standard Valie + 230 °C to 260 °C 201809
7 jxK 28V Value 24V # 85V 23560
8 [scsv i Value 5V G5V 5500, 500
9 [Bypass (Cptional) w o+ G 3 LA
10 {Over Fow Opticnat) 08 Uimin or Moe
11 {CHA Samping Roatng 3530 2.2
12 iNAEC Sampng Feadng #2680 1250
13 |10 Samping Reading 8519 3480
14 |zeco Gas CHAATHC P2 021/070] 000000
15 {Span Gas PP S481/75578] 4003/4003)
G leasmz s 20 P% 0 20
s Feforence EREN 01756, i 1AGeitc: AFHA 3T0 Opcreton el Page 181
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CALIZRATED BY

it 43/18-156773

FO-FN-207 RODADT

1=ul-23 Nama NOx Analyzsr
HORIBA Mode! APNA370
Seral No. SEEAWSIE D RYG_F&80261
Callbrator Manufacturer Teledyne AP} Model 700
Serfal No. 847
Std. Gas Cq (PPM) 55.88 Cylinder Na. GNDO27222
Cylinder Pressurs (pal) 1800 Certified By Alrgas {nc.
Certified Dats §-Fob-22 Expired Dats 8-Feb-30
Point CALIBRATION RESULTS
idea! Actual NO EmorNO | %Emor NO Actual NOX Emror NOx | %Emor NOx
ZEROC 0.00 0.10 0.10 0.10 0.10 0.10 6.10
1 100.00 98.70 -1.30 130 100.40 0.40 0.40
2 20000 197.80 220 +1.10 201.50 150 0.75
3 300.00 298.10 -1.90 -0.63 30220 2.20 073
4 400.00 39850 -1.50 038 401.40 1.40 0.35
AVERAGE (%) -0.68 0.47
4c0 ,/fi
300 - //C«'? i
200 ,, / :
100 2 H
i
0 . " i
o 100 200 00 100
e —e— At N0 —S— A NOx |
Calibrated By Approved By
E 1
(MrJirawut  Sakarn) ( Mr.Sarayuth  Jitrancnt)
Flaid Environmental Sciantist (3) Assistant Ganeral Managar
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MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 Name NOx Analyzar
HORIBA Model APNA370
Serial No. NVOER3YH Equipment 1D RYG_FS0458
Calibrator Manufacturer Teisdyns API Model 700
Serfal No. 947
Std, Gas C (PPM) 55.88 Cylinder No. GNOO27222
Cylinder Pressure (psl) 1800 Cartified By Alrgas inc,
Cartified Date 8-Feb-22 Expired Date 8-Fob-30
Boint CALIBRATION RESULTS
[deal Actual NO Ermror NO %Error NO Actual NOx Error NOx | %Ermor NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 $9.50 -0.50 -0.50 101.80 1.80 1.80
2 200.00 198.70 -1.30 -0.65 199.70 -6.30 -0.15
3 300.00 301.10 1.10 0.37 301.50 1.50 0.50
4 400.00 401.30 1.30 0.33 398.90 -1.10 -0.28
AVERAGE (%) 0,08 0.39
400
300
200
100
[ - -
¢ 100 200 300 400
s Wdeal ARl HO  ~%i— Aclual NOX
Callbrated By Approved By
(Mr.Jirawut  Sakarn ) (Mr.Sarayuth  Jittranont)
Fleld Enviranmental Sclantist (3) Asalstant Gensral Managar
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ALS Ladoratory Group
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(ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 1~Jul-23 Name NOx Analyzar
HORIBA Mods! APNAI70
Serial No. T2TBYRLL [[+] RYG_F50457
Calibrator Teledyns API Medel 700
Serial No. 847
Std, Gas C (PPM) 55.88 Cylinder No. GNooZ7222
Cylinder Pressura (psl) 1800 Certified By Alrgas Inc.
Certiflad Date 8-Fab-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actusl NO Emor NO %Emor NO Actual NOX Error NOx | %Emmor NOx
ZERQ 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.30 -1.70 -1.70 100.20 0.20 0.20
2 200.00 198.40 -1.60 -0.80 199.60 -0.40 0.20
3 300.00 297.10 -2.90 -0.97 298.50 -1.50 -0.50
4 400.00 398.60 -1.40 -0.35 400.70 0.70 0.17
AVERAGE (%) 0.74 -0.05
400
300
200
100
° - - -
9 100 200 300 400
wooideal et Actual NO - —dee Actual HOx
Callbrated By Approved By
77 = d«%t
(MrJirawut  Sakarn} ( Mr.Sarayuth  Jitranont)
Flald Environmenta! Sclentist (3) Asalstant General Managar
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ROTA METER CALIBRATION RESULT JULY 2023

Rotameter 1D. Calibration Date Regression Result Coefficient (R%)
BKK_FS0577 03 9u123 Y =1.2484x - 06741 0.9931
BKK_FS0579 03 Jul 23 Y = 1.0897x - 0.4918 1.0000
BKK_FS0583 01 Jul 23 Y = 1.0068x + 1.6489 0.9998
BKK_FS0584 01 ul 23 Y = 0.9804x + 9.469 0.9939 B
BKK_FS0585 07 Jul 23 Y = 1.0248¢ + 0.8333 0.9995
BKK_FS0586 014ui23 Y = 0.9807x + 11.074 1.0000
BKK_FS0587 07 Jul 23 Y = 0.986x + 17.77 0.9993
BKK_FS0588 014023 Y = 0.9757x + 9.8452 0.9999
BKK_FS0589 03 Jul 23 Y = 1.0174x + 0.0381 1.0000
BKK_FS0590 014ul23 Y = 1.0127x- 3.4333 1.0000
BKK_FS0591 034123 Y = 1.0452x - 51.824 0.9998
BKK_FS0592 07 Jul 23 ¥ = 1.0003x + 14.342 1.0000
N BKK_FS0593 01Jui 23 Y = 1,0386x - 41415 0.8997
BKK_FS0594 07 Jul 23 Y= 1.0026x + 6.32 0.9999
BKK_FS0595 0130123 Y = 1.0871x- 11497 0.9985
BKK_FS0595 03 Jul 23 = 1.038x - 51,974 06,9953
BKK_FS0597 01Ju123 Y = 1.0050x - 9.9086 1.0000
BKK_FS1004 0190123 Y = 1.0186% + 6731 0.9998
BKK_FS1005 01Jul 23 Y = 0.9922x + 13.993 0.9970
BKK_FS1006 0141 23 Y = 1.1747x - 3.1235 0.9991
BKK_FS1007 07 Jul 23 Y = 1.0737% + 0.8677 0.9997
BKK_FS1008 07 Jul 23 Y = 1.0446x + 1.2156 0.9999
BKK_FS1009 0190123 ¥ =1.1044x - 0.6245 1.0000
BKK_FS1010 03 Jut 23 Y'=12271x- 20139 1.0000
BKK_FS1011 03 Jul 23 Y = 1261x - 1.7003 1.0000
BKK_FS1072 03 Jul23 Y = 0.9978x - 3.7238 0.9950
BKK_FS1013 03ul 23 Y = 1.0245x - 26.65 0.9399
BKK_FS1014 014023 Y =1.3135x - 7.0966 0.9961
BKK_FS1015 01Ju23 Y = 0.9802x + 3.6214 0.9999
BKK_FS1016 0123 Y = 1.0726x - 85.581 0.9395
BKK_FS1020 0140123 Y =1.1161x- 11988 1.0000
BKK_FS1021 01 w23 Y = 0.9566x + 16,524 0.9987
BKK_FS1022 014l 23 = 10712+ - 8951 0.9990
BKK_FS1023 014l 23 Y =13797x - 8.6721 0.9944
BKK_FS1024 01 Jul 23 Y = 0.9449x + 11,421 0.9953
BKK_FS1025 01 Jui 23 Y =1.0477x-41.116 1.0000
"""" BKK_FS1026 01Jul 23 ¥ = 13380 4,918 1000
BKK_FS1027 01423 Y = 0.9852x + 15238 10000
BKK_FS1028 01Jul 23 Y = 1.0281x- 19.897 0.9995
Page 1012 ALS Latioratory Group

ROTA METER CALIBRATION RESULT JULY 2023

1D. Calibration Date ion Result Coefficient (R
BKK_FS1029 01 Jul 23 Y = 1.3382x - 8.9776 0.9941
BKK_FS1030 01 Jul 23 Y = 0.9818x + 2.3476 0.9995
BKK_FS1031 01 Jul 23 Y = 1,0526x - 64.415 0.9997
BKK_FS1039 01 Jul23 Y = 0.998x + 14.823 0.9997
BKK_FS1040 01Jul23 Y = 1.0041x - 2.7552 0.999%
BKK_FS§1041 01 Jut 23 Y = 1,116x - 1.0078 0.9999
BKK_FS1042 01 Jul 23 Y = 1.0209x + 3.56 0.3980
BKK_FS1043 01 Jut 23 Y = 1,0039x - 5.0143 0.9999
BKK_FS1044 013023 Y = 1.0807x + 09837 0.9998
BKK_FS1164 03 Jui 23 Y = 1.058%x + 4.6061 0.9996
BKK_FS1165 03 Jui 23 Y = 0.9809x + 7.5262 0.9981
BKK_F81166 03123 Y = 1.0567x - 50.446 0.9999
BKK_FS1200 03Ju23 Y = 1.3634x - 1.3816 0.9991
BKK_FS1201 03423 Y = 1.0388x - 7.0524 0.9593
BKK_FS1202 03 Jul 23 Y =1.0518x - 58.531 0.9988
RYG_FS0157 01 Jul 23 Y = 1.0087x - 3.2838 0.9989
RYG_FS0198 01 Jul23 Y = 0.9877x + 36.487 0.9999
RYG_FS0199 01 Jul 23 Y =1.0299x - 0,367 0.9992
PHK_FS0027 13 Jul 23 Y = 1,1218x - 2.2432 0.9984
PHK_FS0028 13 Jul23 Y =1,0341x - 6.7967 0.9999
PHK_FS0029 13 Jul 23 Y =0.9977x + 8.7828 0.9999
SGK_FS0135 14 Jui 23 Y =08877x + 11.513 0.9974
SGK_FS0138 13 Juf 23 Y = 1.0571x - 11565 0.9991
SGK_FS0139 13 Jui 23 Y =0,8801x + 86267 0.9397
SGK_FS0140 13 Jut 23 Y =0.8978x + 11.644 1.0000
SGK_FS0141 13 Jut 23 Y = 1.1348x - 2.2867 0.99%0
SGK_FS0142 13Jui23 Y =0.9915x + 11.403 09994
SGK_FS0143 13 Jui 23 Y = 1.0054x - 4.0648 1.0000

Review By :

Page 2012

Approvad By :

[

{Mr. Wichan Choonharat) (b Sarayuth Jitranont)

Enviro Field Services Manager Assistant General Manager

ALS Laboratory Group

ROTA METER CALIBRATION RESULT OCTOBER 2023

Rotamotar ID. Calibration Date Ragrossion Result Coofficiont (R?)
BKK_FS0577 02 0ct 23 Y = 1.2862x - 1.2952 0.9963
BKK_FS0579 02 0ct 23 Y = 1.2546x + 0.0065 09946
BKK_FS0583 03 0ct 23 Y= 1.0773¢. 24138 0.9989
BKK_FS0584 02 0ct 23 Y = 0.9787x + 12.569 0.9999
BKK_FS0585 18 0ct 23 Y =1.0322x + 3.7767 0.9998
BKK_FS0586 02 0ct 23 Y =0.9777x + 15.405 0.9997
BKK_FS0587 180023 Y =1.0175x + 14717 0.9997
BKK_FS0580 03 0ot 23 Y = 1.0148x + 2.4143 1.0000
BKK_F50590 0300t 23 ¥ = 1.0088x + 0.8429 1.0000
BKK_FS0591 02 0ct 23 ¥ =1.0733x - 88.805 0.9989
BKK_FS0592 18 0ct 23 Y = 1.0037x + 10.388 1.0000
BKK_FS0593 020023 Y = 1.0536x - 60.63 0.9996
BKK_FS0594 18 0ct23 Y =1.0052x + 53238 0.9999
BKK_FS0536 03 Oct 23 ¥ = 1.0440x - 48.241
BKK_FS0597 03 Oct 23 Y = 1.0697x - 83.62
BKK_FS1004 02 0ct 23 Y =0.9855x + 14.75
BKK_FS1005 020t 23 Y= 102¢+ 1.7167
BKK_FS1006 02 0ct 23 Y =1.1762x - 35619
BKK_FS1007 1800123 ¥ = 1.1405x + 2.6044
BKK_FS1008 18 0ct 23 Y = 1.1267% + 4.8333
BKK_FS1010 03 Oct 23 ¥ =1.0027% 5 25832
BKK_FS1011 02 0ct23 Y= 13811x - 6.2068
BKK_FS1012 02 0ct 23 Y= 10017x + 0.9
BKK_FS1013 020123 ¥ = 1.0893 - 46.02
BKK_FS1014 03 0ct 23 Y= 1.0961x - 1.6895
BKK_FS1015 030ct23 ¥ = 0.9979x + 6.2595
BKK_FS1016 03 Oct 23 Y = 1.0683x - 82,491
BKK_FS§1017 06 Oct 23 Y = 0.9981x - 22235
BKK_FS1018 06 Oct 23 'Y = 0.9847x - 20.653
BKK_FS1019 06 0ct 23 Y = 1.0162x - 64.485
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QOveralt Inlot Pressure Decay Yest Status

canon

CH11461056

o Name

20 1 021

Setpoint Statusy
e Serpoi
£G7 Name o et Pressare:  [250
£Q7 Ray nee -
uracy:
uakficaton Stutus: Pass
CQuakfcrbon Stat Agilent Recommended:

Overall Infet Pressure Accuracy Test Status

fpose

45 - GC Tent Btatus

Inlet Prossure Decay

Name: .
Hsme 7898

Setpoint Status:
Seipoint Status Pass Pressure:

Pressure Change:

Cversll Systens laspoetion sng o

Agileat Recommended:
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Qverall Infet Pressurs Dacay Test Status
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Intet Pressura Accuracy
Nome: T T
Setpoint Status pass
Pre 0 P
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Date: Apr123, 2023 326,38 P
Oate System 1D: cNt1a810e
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Setpoint Status: Overall Datector Flow Accuracy Test Status
N {Pase
Inlet Pressure:
Detoctor Flow Accuracy
Accracy:
Agitent Recommended: Hame: [rs0 o )
T . Back Y
Overall Infet Pressure Accuracy Tast Statuz
Pass e 3 _J Setpoint Status: -
Flow Type:
Detector Flow Accuracy ) ) .
Setpoint: Measured Fiowe: {207 | msmia
Hame: ) o ) . f Accuracy: " Imiimin
Fi> Agient Recommended: 135 selpaint ( is.o miimin )
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Setpoint Status: . e
Flow Type: ] Setpoint Status:
Setpaint: Measured Fiow: 282 | mbsmin -
Y Flow Typo:
Accuracy: mUrmin Setpaint: Neasured Flov: 3% mUmn
ent Recommended: <= fo0 % setpoint + '
Agil [e= 3100 [y Aecuracy: ‘mUmic
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percuniage i Agitent Recommendsd: 1% setpeint ({08 tmumin )
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Setpoint Status: Pass e -
Flow Type: Oxidizer i Setpolnt Status: [Pass )
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po e i Joo | Fiow Type: Makeup i
Accuracy: oo limin Setpoint: . T imUmin
: : <= 1100 % setpoint 1206 leeimin
Aglent Recomrrended: =00 sl ¢ 4. | ) aox:
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Setpolnt Status: }
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Overall Beloctor Flow Accuracy Test Status

250 easured Flow: 1) ass A
T e
Aglent Recommended: 1% setpeint ({25 )m;'m.n ] GC Oven Temperature Acturacy
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Setpoint Status:
Zone:
Temperaturo: ic
Accuracy: <
Agilent Rocommendod: % setpoint in K )
% setpaintin K. )
Setpoint Status: {pass o o
Zone: loven i
Setpeintiactual
Temperature: C
AcGuracy: ‘C
Agilert Recommended: % setpoint in K )
% satpoint in K )

Overall GC Oven Temperature Accuracy Test Status
Pass

GC Ovon Temperature Stability

Name: je30
Setpoint Status:
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Temperature: {ma,o {100.2833 }-c
Stadlity:
Agilent Recomi

Overail GC Ovon Temparature Stabllity Test Status

Pass

Scouting Run

Testod Combinationt Front ssL

1 Front
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Setpolnt Status: [Compisted

Injection Volume on Column: f1o

Qverail Scouting Run Status
{Compieted

Nolse and Drift

Tested Combiaationt Front ssL
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Setpoint Statas: [im
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- .

ASTM Neise

Agient Recommerded:
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Overali Noise and Drift Test Status.
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Injection Precision
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FID
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. J—— - Overall Nolse and Drift Test Status
0 Comtination Front sst 1 Front FID Pams ]

Irjection Towar T
HName: 7850 R | Injection Precision
Setpolnt Status: iPass Tested Combin Back 1 Back FID
Signa to Neise: [r2t7ss ] Name: Etyy - i

itont Recommendsd: {>= |a0c000 | ) - - -

Agi il ( el A Sotpoint Status:

Overali Signal to Noise Test Status
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Scouting Run
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Name:

Setpolnt Status:
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Overalt Scouting Run Status
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Hoise and Drif
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Setpoint Status:
Base Signal:
ASTH Noise
A
[oo7
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Status:

Date: April 21, 2023 2:26:38 PM
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Agilent Recommendad:

Gveralt injection Precision Test Status C
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Signal to Noise

Tested Combination2 Back ssL 1 Back FID
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Setpolnt Status:
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) Semaler 2
Instrument Details Manulacturer Agilen: Tecknologies
Purpose Type Irjoction Tower
This section descrbes the as fourd system configuration.
Neme 76934
Detalts Mcde! Humber Ga513A
System Serial Number CN16280128
System D CN11461268 Fimware Raviston A10.09
Manufacturer Agilent Technologies sage Samoie Iection
Name 7880 Losation Front
Flow Data Inpat Manual Cats &ying Valums (41 o
o e
. Tempsrature Dats faput Manual Cata or Other Data Logging Semoter3 )
(. Tested combinationt Manufaciurer Agitent Technologies C
Injaction Technique injection Tower o rection Toser
Sampier Identifier Sampler 2 Neme 7663A
et Froat Mode! Humber Ga513A
Front Serist Numer ON10340103
LT Included? Ko Firmware Revision A1069
Tested Combiratior2 Usage Sample Injectian
Injecticn Technique injesvon Tewer
Location Back
Samper iderter Sampler 3
Syrings Veluma (L} 10
infet Bask
ntrame 1
Detestor Back Mamtactarer Agtent Technologes
LTM included? No Narme 7580
(C sampeers Madsl Number G3440A L
Vatutacturer Aglient Techeclogies
Sarial Nurber 1145106
Tyre T
¥ v Fimyare Revision Vession 4.27
Name 76930
OvenType Standard
Meadel Number G4514A
Seral Numter CN15360020
Fiermware Revision a0
val Heator Not instatied
oste: Aotk 21,2023 32626 P
Date: Apri 21,2023 325:38 PM System {D: CH11461035
B 1 1461
Systom 10; chtastces Page 10123
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et Electronic Signature
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and parsonal pssword, The Agient representative wha has delivered this service understancs the meaning and legal status of an
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electron’cally sign this document. {Other e-signetures can be appliad ta his document using 2 Dacument Content Maragement or other

i Heia i
Camer Gas eium suitable method Cefined In your cata access and control procedures.)
Contrel Type Electronic Pressure Centrol (EPC)
Purged hlet Yes
Iniat2 Detaits
Manutacturer jlant Technctogios
s 9 - Fall Nare of Signer: Saerguthal Tarak
Hame 7890 Logged On User Name s2enguthsiiarakg@non agient com e
Type sst Signature Crealion Date: April 21,2023
Losation Back Reason for Signature; Executed protocel and publishad this original verson of document
Carer Gas Hefum
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Regulatory Disclaimer
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Ransfacticer Aglen: Technclogies This docuront prondes a protcea 1 vedty oparation. K has been cur
760 inteprstation of epplcable regulations e wel bs industry bust practices. The dacemant is Cesigned 1 provia an impontant component of 3 complcte
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Type 1D srcamizes o Lo for any spacifie regulatary program,
Adapter Capitary
Controt Type Etectronic Prassura Contrel {EPC) Warranty
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- N . . . N . N -
Makeup Gas Nirogen 2 parsulm pupssa. Aglent 788 ot ba 1atis for erios £
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Detectar 2
tManufacturer Agilent Technologies
Name 7850
Type FID
Adapter Gapltary
Cortrol Type Elecronic Pressure Gontrol (EPC)
Location Back
Wakeap Gas Nirogen
bate: 2021, 2023 32638 PM
Date: A 21,2022 32638 P1 System : cue108s
System iD: CN11461036
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SITHI

DRN. SITHIPORN ASSOCIATES CO,LTD
" CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 1 ACC23008
Job No. : VO6BAC0031

Pages @ 2of3
Calibration Procedure 1 CP-AC-03

Calibration Method @

This cquipment was calibrated by based on 164

-6U942-2003 Standird,

e Tevel, frequeney and total distortion of the sound calibrator was measured using the reference

The sound press

microphone.

Condition of this result of calibration :

i. Reference Stsndard Instrements ©

Tusframent Mode Sgriaf No. X Dae Pats
31iB E-0006-22

133614 BP, 040265
Digita! Mulim 33461A ERLGP. 0370265
Digital Multimeter 334614 4273
Programmeble Atienuator MAT-I00 a0 23
Condenzr Microphone 80 20779 AAT012-22 24-Feb23
Measuring Amplifier Na-dZRAT 60495 AAFO032 22-Febr23
Audio Analyzer AVR-23E0A V74IBEDET EF-0010-22 O7-Feb23

. This result of calibration wa

G ecurate o shows on dare ead place of calibration for this catibrated item onty .

1his cenificate is traceable to the intemstions] system of unit maintained at

3.1 National T of Metrology (Thaifand).

3.2 Thailand Institg entific and Technologival Research (YISTR),

4020000

SyfT Hi Ffa)R N SITHIPORN ASSOCIATES COLTD.
‘ CALIBRATION LABORATORY

Cotinuation of Calibration Certificate

Cert. No. 1 ACC23009
Job No. : VO66ACH0Y
Pages  : Rof3

afibration :_

1. Sound pressure level

| P
Specilied sound Measured Deviated Tolerznee
proseuse level value value Uncertainty Tirmit
(dB} (¢} diz) 91 {dB)
%4 94.16 036 614 040
2. Frequency
cified 7
2 & Tolerancs
i Frequercy Eneeriainty Tt
i
L J}n (%) (%)
1009 0.1 1.0
3. Totat distortion
I essied v :
§ Messured value (%) | Uncertainty (%3 | Tolerance limit( i
I 1.97 | 616 | 30 |

multiplicd by coverage freror 4 - 2

stion.provading s fevel of confidence of approimarely 95 %

End of Calibration Certifieate

QFaIs

G668

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451451/ Sirinthern R Bangburmry, Bangplug Bengkok 10705 THAILAKD.
Tel9-7435-8800 Fen0-2433-167% emalizehs b om Mipl ith

W= <
NSTTISITIS 17025

Cert. No. : ACL23043
Pages  : 1of§

Calibration Certificate

Equipment : SOUND LEVEL M]
Manufacturer : RION

Atodel : NIL-42 Micraphone UC+S2 7 Freamplifier NH24
Serial Ro.: 60000072 7 185465 /01734

D3 RYG FS0493

Condition As Found : GOOB

Customer : ALS TABORATORY GROUP (THAILAND COL LTD,

M PHATTHANAKAN 40, PHATTHANAKAN ROAD,
NG PHATTHANAKAN, KHET SUAN LUAKG,
GROK, 10250 THAILARD,

Location

Ambient Temperatore : U
Pressure ; 3 iPs
Relative Humidity < ] % -
Received Date: Y
Calibration Date 1318 JANUAR’
Date of lesue 1 19 IANUARY
Calibrated by © Hathakor Pisarp:

Approved by

ul Pachural )

iy fssued i sccordance with the yeqairamnts of TSOAEC 17028 sundard, may »

prior writ s hosd of Ca

v Laborstory

SITHIPORN  SITHIPORN ASSOCIATES COLLTD.
B CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL23043
Jeb No. : VOCE6ACDD24
Papes s 2of8

Calibration Procedure : CPAC-01

Calibration Method ¢
This cqu

ISt was ¢
e SEA ha

Standard 1

y based on IEC-61672-3 {2013) Standard for sound leved meter (SEM),
15 10 Acoustical snd Electrical signal tests of frequency weighting with Anechoic chamber and Referer
NS,

For tests results of cach ftems were made by observation of cach Tnsiruments display end also with SLM's display.

Condition of this result of eslibration :

i Referenee Standand Instruments ©
Modst Serial No, o
Wavefom Go BIeA MYSE017070 ¥ -0067-22 D3 3
Waveforn Ge 33548 MYS2302742 GO08-22 {4-Feb-23
Digital Meltime MYB3220104 09-Feb23
Digital MYS3220076 G3Febr22

Digital MYG6624273
2100114

EH 2977906

34860495

9-Feb-22
G7-Febr23

Programmsble At

Sondenser Microphos

Asplifier

¢ shis calibrated it caly

(20663




SITHIPDRN  SITHIPORN ASSOCIATES COLTD.
CALIBRATION LABORATORY

Continuation of Calibrarion Certificate

Cert. Na.
Jah No.
Pages

Summary of Measurement Resuit ;

+ ACL23043
: VO66AC0024
t 3of8

Uncertsinty | Maximum-permitted
Parameter Pasy | Fail uncertainty of
{dB} 3
measurement (GB)
1. Absolute sensitivity I - NA
2. Selipenerated noise v - 02 Nea
3. Acoustical signal tests of frequency weightings
125 He v - 0.6
1000 iz 4 - 0.6
8000 Hz v 0.7
- Electrical signal tests quency waghtings
For 10zt d kilz v - 0.3 0.6
For >4 Wiz o J0 ki v 03 67
For > 10 kHz 10 20 klz - - 1.0
s, Frequency snd time weightings 21 1 kil v 0.2 0.2
6. Long - term stability v 0l 0.1
7. Level linearity on the reference Jevel range v 02 03
5. Level finearity incloding the Jevel range control v - 2 6.3
v 0.2 3
. Peak € sound level v - 02 [
11 Overioad indlication v 2 625
v 0.1 el

QFISI04-020564

T 45

S

SITHIPSRN  SUTHIPORN ASSOCIATES COLTD.
’ CALIBRATION LABORATORY
Continuation of Calihraton Certificate
Cert, No. 1 ACL23043

JabNa. : VOGBACH02S
Pages ¢ 40of8

Result of calibration ;

1. Absalute sensitivity

Reference Measured Aceepince
Acoustic Signal Value Deviation Limit
(dB) (i) ) (aB)
939(93.95) 93,9 60 203

2. Self-gencrated noise
2.1 Normal test

Measured Value

{3}

14.2

Frequency
Weighting d)

A - weight

€ - weigh

Flat 229

3. Acoustical signal tests of {requency weightings

Meter frog-field avoustic responst at a level of 84 dB
Frequency Deviztion from various frequency weighting response eurve (dB)
(1) ) ] ) Acceplance
Fimt C-weight A-weight .

Limits.

125 0.3 0.3 3.8

1606 20 0.0 1 1.0

X0 -id 0.9 0.9 5.0

QF-T812+4)

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

123043
G6ACH024
: Sof§

Cert. No,
Job No.
Pages
4. Electrical signal tests of frequency weightings
Weightimg network response with relative 1o § kHz.
Frequency Deviation from various frequendy weighting response curve (88}
(Hz} N . N Accepiance
Flat C-weight A-weight o
Limits
63 -0 -0,1 -0.1 2.0
125 -0.1 0.0 0.1 21,5
250 0.0 0.0 -1
500 0.0 6.0 0.1 i3
1000 a0 0.0 o.0 1.0
2000 .0 6.0 0.6 =2,
4000 9.0 4.0 6.0 +3,¢
8000 0.0 0.1 0.1 5.0
5. Frequency and time welghtings at 1 kilz .
5.1 Frequency weightings 2t | kHy
Measured Deviated | Acceptance
Frequency Nalue Valus Limits
Weighting (a8} (eB) (4B}
A - veight 940 00 -
C - weight 940 o0 %02

Flat 94.0 0.0 =0.2

Measared Deviated
Value Celue
(dB} {dB)
Fast 94.0 6.0 -
Slow 94.0 6.0 0.1
Leg 91.0 0.0 i 00

SLAM Display Devisted cpiance
at initial Value [RUN
(Bl el L}
5.4 0.0 =03

SITHIPORN SITHIPORN ASSOCIATES CO, LT
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL23043
Job No. s VOG6ACH024
Pages 1 Gof§

7. Level finesrity an the reforence level range

Anticipated Measured Deviated Acceplance

Value Value Value Limits

(dB) (dB) (dB) {dB)

137.0 137.0 0.0 £ 11

136.0 136.0 6.0 a1.1

135.0 135.0 0.0 Z11

1349 134.0 0.0 i1

1330 133.0 04 411

132.0 1320 9.0 =L

1310 1310 5.0 L4

1290 126.0 0.0 411

124.0 124.0 0.8 211

119.0 1190 0.0 210

114.0 144 0.0 =1

100.0 109.0 0.0 =11

1030 1040 0.0 +11

99.0 9.0 0.0 =11

94.0 94.0 0.0 N

89.0 £9.0 0.0 =11

840 $4.0 0.0 L1

79.0 79.0 [

740 74.0 0.8

69.0 69.0 6.0

6.0 6.0 0.0

59.0 59.0 00

54.0 54.0 2.0

4900 49.0 oL

440 44.0

39.0 39.0

310 340

300 30.0

299 269

288

270

260 .

256 24.9 21,1
OF ~TRE2-BI-0-200604 .




SITHIPOZRN  SITHIPORN ASSOCIATES COLLTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificat

8. Levet lincarity including

Cert. Na. : ACL23043
Job No. 1 VCEGACH02
Pages  : 7of8

the fevel range control

Anticipated | Messured Deviated
Range Valae Value Vatue
(dB) (a3 (dis}
940 940 00
9. Toue burst response
Tune Teorne burst Anticipaied Measured Deviated Acceptanee
duraion, Ts Cyele Value Value Value Limits
Weighting [ (dB) (dny (s}
0.25 i 108.0 i 0.1
Fast 2 3 7.0 0.0
200 O P340 e
Sl 2 ¥ HORG 4.0
200 800 127 139
G.25 1 48,9 0.1
SEL 2 8 R0 0.4
206 0 i280 0.6
16 Peak C sound Jevel
Number of oyele Measured Acceprancs
in Value
et signal OB
Continuens 1330
One 1364 3.0
Nomber of vale Anticipated | Mensured Devisted | Acceptsnce
w Value Value Value f.imits
(4B ) (a2} (ant
1330 0.6 -
Pasitive half eycle 0.3
Negative b 0.3 23

Q181284

10204

SITHIPODRN . SITHIPORN ASSOCIATES COLLUTT
‘ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Pages  : Boff

11, Overload indication

Measured value (4B ¥ Devisted Accepiance
; Negstive Valug Limits
ope-half cycle {dB} {dB}
89.6 oL =15
12, High level stability
STM Display | SIM Disploy Devizted Acceptunce
Frequency #t initial Value Limits
Weighting Caiy B} Cdi fdB )
A - weight 1370 137.0 0.0 #0.3

v

 on s standard unceriainty multiplicd by coverage £

Ciding o fevel of confidense of approsimmely 95 %

¥nd of Calibration Cerfificate

SITHIPORN ASSOCIATES CO,LTD.
"ALIBRATION LABORATORY

451-45171 Sirinthers R, Bengbumru, Bengplud Bangkok 10700 THAL

RECTISITIS 1025

Teif-2435-6800  FaxgZ

79 c-malioal ip om Titp 7w on

SITHIPORN. SITHIPORN ASSOCIATES CO,LTD.
B CALIBRATION LABORATORY

Continuation of Calibration Certificate

Equipment
Manufncturer
Modecl ¢

Serial No.:

1D Nou:

Condifion As Foun

Cusfoner

Loeation :

Ambient Temperature @

Pressure s
Relative Humidity

Reecived Date
Calibration Date 1
Bute of Issuet

Cert, No. s ACL22183
Pages  : 1of$

Calibration Certificate

SOUND LEVEL METER

RION

NL42 Micraphone UC-52 ¢ Preamplifier NH-24
G1073423 7 169513 7 73694

RYG_I'SQ386

d GOOD

ALS LABORATORY GROUP (THAILARD COL LD,
HATTHANAKAR GG, 1

G236 52 (&
3 pa o !
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Summary of Measurement Result ;

Uncertsinty | Maximum-permisted
Parameter Pass | Fail uncertainty of
(dB) N
measurement (d13)
1. Absolute sensitivity - 0.2
2. Self-generated noise v - 02

3, Acoustival sign 15 of frequency weightings

1254z v - .3 06
100011z v - 03 0.6
5000 Hz v 53 07

3. Electrical signal tests of frequency weightings

Tor 1011z to 4 kiiz v o3 o6

For >4 Kz fo 10 kilr v I 7

Per > 0Kz 0 20K - - - 10

S, Frequency end time weightings of 1R v a2 02
6. 1ong - ieom stability v 6.1
v - 62
v 0.2
v - 62
Peak C sound lovel 7 B 02
11 Overload indication v . 0z
} v - 61
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L
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Result of ealibration ;

1. Absolute scasitivity

Reference Measured Acceplane
Acoustic Signal Value Deviation Limit
(dB) {dB) {dB} {dB}
93.9 {93.95) 939 0.0 0.3

2. Self-generated noisc
2.1 Nozmal tesy

Measured Valoe
{dB )
15.4

2.2 the microphone of the sound level mater was replaced by clecirical signal input device.

Frequency Newured valae
Weighting (a8
A - weight 120
- weight 186
Vit 24.5

3. Acousticat signal tests of frequency weightings
Metes free-ficld weoustic response 242 level of 84 dB

Frequency Deviation from various frequency weighting respenss curve (dB)
(Hed ) . Acceptance
Flat Crweight A-weight B
Limis
i2 6.2 62 0.3 1.8
1000 0.} ot 0.3 = 1.0
5000 1.5 18 1.6 0

QF-TSI 20305020664
ey 2 Fr
T LT
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4, Electricat signal tests of frequency weightings

Weighting serwork response with relative to 1 kliz.

Frequency Devietion from various frequency weighting responsc curve (di3)
(1) L . Aceeptance
Flat C-weight A-weight o
Limits
63 0.0 0.0 0.0 #2.0
125 0.0 0.1 oL
2860 0.0 0.0 0.6
500 0.0 0.1 (2
1000 0 .0 oL
2000 00 0.1 0.0
4000 0.0 0.0 0.0
£O00 0.6 ol 0.1
5, Frequency and time weightings at 1 kHz
5.1 Frequenicy weightings at | kHz
Memsared | Deviaied | Acceptanse
Pregueney Value Value Limits
Weighting {dB) (dB} [iiip]
A - wight 94.0 0.0
€ - weight 940 0.0
Flai 940 0.0 £0.2

5.2 T weighting 21 | KHe

Meavured Deviated Acceptance

Vatue Value Limiits

(dny {dB) {dB )
Yast 940 0.9 -
Slow 94.0 0.6 =04
Leg 94.0 0.0 = 0.

6. Long ~ term stability

SEA Display | Devisted | Acceptance
Frequency at final Value Limits
Weighting (dBy {dB) (dB )
A~ weight 94.1 0.1 503

QF-1812:64-03-020664
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7. Level lincarity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.3
136.0 136.0 0.0 * 1.
135.0 135.0 00 1.1
1340 134, 0.0 AR
133.0 133.0 0.0 1
132.0 132.9 0.0
1310 1310 0.0
i20.0 120.0 0.0
124.0 124.0 0.0
119.0 119.0 0.0
114.0 114.0 0.0
109.0 109.0 0.0
1040 104.0 00
99.0 99.0 a0
94.0 94.0 0.0
89.0 {9.0 0.0
84.0 24.0 0.0
7.0 9.0 0.0
74.0 734 0.0
65.0 9.0 0.0 =1
84.0 6.0 0.0 11
390 9.0 0.0 =11
540 S54.0 0.0 1.}
49.0 490 0.0 211
44.0 44, 0.0
39.0 300 0.0
34.0 34.0 0.0
Y 9.9 -G
280 289 <04
28.0 o4
27.0 0.0
260 259 0.1
25.0 24.8 -0.2

QE-1812-65-05-420654
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8. Level linearity including the level range controt

Anticipated Measured Deviated Acceptance
Range Value Vatue Value Limits
(dB) (dB) {d8) (daB)
Auto 94.0 93.0 0.0 211
9. Tone buest response
Time Tone bursi Anticipsted | Measured | Deviated | Acceplance
duration, Tb Cyele Value Value Value Limits
Weighiing (ms) (aB) [CCN (4B) (dB)
025 i 108.0 108.0 0.0 15-5.0
Fast 2 8 117.0 1170 00 10323
200 500 134.0 1341 0.1 £10
2 g 108.0 108.0 0.0 15:-50
Slow
) 800 1276 127.6 00 =1.0
025 i 95.0 989 0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 10325
200 800 1280 128.1 [ 1.0

10. Peak C sound level

Number of cycle Anticipated Acceptance
in Value Limits
fest signal (4B} (dB)
Contingous 133.0 -
Onc 1364 3.0
Number of cyele Anticipsied | Messwred | Devimed | Acceprance
in Value Velue Value Limis
test signal (d5) (4B} (aB)
Continuous 1330 0.1 -
Positive half cvele 1354 -0.2 2.0
Negative half cyele 135.4 02 £2.0

o B,
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11 Overload indication
Measured value (dB ) Ieviated Acceptanse
Posiiive Negative Value Limits
onz-kell eyele {dB) {dB)
80.5 0.2 1.5
12, High level stability
SEM Display | SLM Display Deviated Acceptance
Fregoency at inii final Value Limits
Weighting (aB) (dBY fdiz)y (aB)
A weight 3 137.0 &0 0.3

The repored un:

aty > based ok

ausitiplicd by coverage frstor b = 2

or any value following calculation v el of confidener of upproximancly 95 %

End of Calibration Certificate

OFTRII04-04020601
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Calibration Certificate

Equipment ; SOUND LEVEL METER

Manufacturer: RION

Modet ¢ N1.-427 Microphone UC-52 / Preamplifier NH-24

Serial No.: 011736054 1 794621

i) No.x RYG_Fspasg

Condition As Found : GOOH

Customer ¢ ALS LABORATORY GROUP (THAILAND) €O, LTD,

163 PHATTHANAKAN 40 PHATTHANAKAN ROAD,

KHWAL ¥
BANGROK, 10256 111AIL

LUANG,

Location : -

Ambient Temperature =
Pressure ke o
Relative Humidity ¢ e840} % v :
Received Dates 63 GUTOBLR 2027 -
Calibration Date H OUTOBER 2022
Dhate of Issue 26 OCTOBER 2022

Calibrated by 5 Wathakoen Pisttpaisen

Approved by ¢

j

Tiaw ¢

cate i iseued i accordance with the require

oiher tha

w prior seritten spprovel of

(e RS P ik
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Calibration Procedure : CPAC-03

Calibration Method :

s cquipment was calibrated by based on

C-61672-3 (2013) Standerd for scund tevel meter (SLM]L
The SLM had tests 1o Acoustical and Electricsl signal tests of frequisncy weighting with Anechoic chamber snd Refere;

Standard instruments.

For tests resalts of cach items were made by observation of cach Instruments display snd alse with SLM's display

Condition of this result of calibration :

1. Reference Swnderd Inunuments ¢
Insteynent Model Seriel No, Due Date
Waveform - 332104 MY4RGITUTE

3 MYSA220104
1246 MYSR220676 BP 034263
Digital Multimeter 344614 MYen0a27 L.BP. 050265
Programmable Attesisior MAT-1070 62100112 RG22
Condens=r Microphone T80 267700 AA-1GI3-22
Measuring Amplifier NA-2KAL 34560495 AABES-22

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
’ CALIBRATION LABORATORY

Continuation of Calibradon Certificate

122235
VCGSACHO88
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Summary of Megsurement Result ;

Uncertainty Maximum-permitted
Parzmeter Pass | Fail uncertainty of
(4B} ’
measurement (dB)

1. Absolute sensitivity v - 02 NA

Seli-penerated nofse v - 02 NA
3. Aconstical dgnal tesis of frequency weightings

128 He v - 03 06

1060 iz v 63 06

8000 Hy v - 03 0.7

4, Clecirical signal tests of frequency weightings

For 10Hzto 4 kilz

- 0.3 0.6

A
o

Yor » 4 khz to 10Kz

07
For > 10 kiiz to 20 M - - 1.0

5. Prequency and time weightings 2t 1 kHy v - 0.2 5.2
6. Long - term stability v - 0.1 6.
7. Level linearity en the referenes level range v 0.2 o3
& evel linsarity including the fevel rampe consrol v - 02 63
9 51 responss v 02 0.3
50, Peak € souad level v - 62 035
11. Overload indication v B 0.2 0.25
12, High Tevel siabifi s . 0.1 G.i

5T
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Result of ealibration :

1, Absolute sensitivity

Reference Meusured Acceplance
Acoustic Signal Value Deviation Limiz
(dB) (dR) {dB) (dB)
93.9 (93.95) 939 o0 203

2. Self-gencrated noise
2.1 Nonmal 1est

Measured Valie
(dB )
151

2.2 The wicrophone of the sound level meter was repluced by electrios! signal input

Freguency Measured valu
Weighting
A - weight
£ - weight

Flat

3. Acoustical signal tests of freguency weighting
Meter free-field acoustic response at a level of 84 &B

Frequency Deviation from various frequency wcighting response curve (0B}
(il L
Flat C-weight A-weight
ol 62 62 0.3
1000 60 un 00
BG00 0.6 0.8 8.5

. 7
. /(-Ja/'fv P
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4. Electrical signal tests of frequency weightings

Weighting network response with relutive to 1 kHz

Frequency Devistton from various frequency weighting response curve (dB)
(1) . . Acceplanee
Flat Coweight | A-weight o
Limits
63 ~0.1 0.1 <01 2.0
125 0.0 0.0 0.0
250 0.0 0.0 0.0
S60 0.0 0.0 4.6
1000 0.8 00 GO
2000 0.0 Rl 0.0
4600 0.6 60 0.0
5000 0.0 0.1 o1

3, Frequency and time neightings at | kHz

5.1 brequency weightings at  kilz

Measured | Devisted | Acceptance
Frequency Value Value Linits
Weighting (an) (dB) (i)
A 94.0 0.0 =
C - weight 94.0 0.0 %12
Fal 93.0 0.0 £0.2
5.2 Time weighting a1 | kHe
Measueed | Deviated | Acceptance
frequency Value Value Jimits
- Weighting Lan ) By (B
Fast 94.0 0.0 -
Slow 94.0 0.0 20,
Leg 94.0 0.0 201
6. Long - term stabilin
SLA Display | SLM Display | Deviared | Aceeptanee
Frequency atjnitiad at finat Value Limits
Weighting (di ) (an) an) (an)
A - weight 91.0 $4.0 0.0 103

£
s /;'22;//#;\, -

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
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7. Level linearity on the reference level range

Anticipated | Messwed | Devisted | Accepumce
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =1
136.0 136.0 0.0 =10
135.0 1350 0.0 211
134.0 1340 0.0 i1
133.0 133.0 0.4 s
1320 1320 00 =11
131.0 i31.0 9.0 111
1290 129.0 0e £1.1
1240 124.0 0.0 B
119.0 119.0 0.0 =1
1140 114.0 [

106.0 199.0 0.0
1040 1040 0.0 211
99.0 990 0.0 =1
94,0 94.0 00 =11
§9.0 §9.0 00 =1l
£4.0 54.0 0.0 =1
0.8 7.0 04
74.0 74.0 0.0
69.0 69.0 0.0
61.0 6.0 0.0
59.0 59.0 0.0
540 538 0.1
49.0 49.0 0.0
440 440 0.0
39.0 389 0.1
340 339 0.1
306 29.9 0.1
29.0 %9 0.1
250 279 0.1
278 268 0.2
26.0 258 02
25.0 248 0.2
QE1812 ] 7

N
~,
N
.
\
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$. Level lincarity including the level range control

Anticipated | Measused | Devimed | Acceptance
Range Value Value Value Limits
(dB) {dB) {dB) (dB)
Auto 94.0 910 0.0 1,1
9. Tone hurst response
Time Tone burst Anticipated | Measuwred | Deviated | Acceptance
duration, To Cyele Value Valoe Value Limits
Weighiing {ms) (dB) () {dB ) (aB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 170 1174 2.0 10325
200 800 134.0 1340 0.0
Slow 2 % 108.0 108.0 0.0
200 127.6 127.6 0.0
0.25 1 99.0 969 -0.3
SEL 2 8 108.0 108.0 [
200 300 1280 1280 [

10, Peak C sound Jevel

Number of eycle Messtired Devigted | Acceptonce
o Value Value, Lepeak Value Limits
tost signal (dB) {(dB) (dB) (B}
Continuous 133.0 133.0 0.0 -
One 1364 135.6 0.8 +3.0
Number of eyele Anticipaied Measured Deviated Avceptance
in Value Vel Value Lamits
test signal {dBj {dB) (dB) {dB}
Continuous 1334 330 0.0 -
Positive hall cycle i35.4 i35.2 -0.2

4

2 0.2

Negative half cycle

QF-¥5 1205031020

A .
P2 A
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11 Overload indication

red value (dB ) Devisted Agceplance
Negative Valuz Limits
one-half eyele (a) (d8)
295 [ <15
12. High Jevel stability
{510 Display | SLM Displas eviowd Acseptance
atinitial a final Vatue Limits
(an) {aB) (dB)
A~ welght 1370 [ =13

usltiplicd by corcrage focter k » 2

The reported unicers:

2ty is Drsed o o stars

caleulation providig o level of confidence of epproximately 95 %

or any vaiue foliow

End of Calibration Certificate

OF-IS AN 00865

A
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Calibration Certificate

Equipment: SOURD LEVEL METER

Manufacturer ¢ RIOX

Model s NI-424 Mierophe: 52 7 Preumplifier NH-24

Serial No.: GU296515 7179119787526

I No: RYG_FS0432

Condition As Found : Goon

Customer @ ALS LABORATORY GROUT ¢ TCOLLTD,
104 FHATTHANAKAN 6, P AN ROAD,
RHWAENG PHATTIANAKAN, SUAN T UANG,

BANGKOK. 162 AILARD,

Location : -

Amblent Temperature ¢ 3 o
Pressure @ 41 } kPa P
Relaive Humidity i s ) A -

Received Date: 24 JAMUARY 2023
Calibration Date : 25-26 JANUARY 2023
Date of lssue 27 JANUARY 2073

Calibrated by : Nathakorn Pisutpaisan

Ty 7T
Approved by 1 / /
o ) //< St

{ Thanakul Petchurai )

crtifica ssued i accordancs

s the requirersents of ISGILC 17028 sundard, may pot be reproduced

i full. exceps with the pr

f the Dead of Calibm! 3

thers appse

on Labs
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Calibration Procedure CP-AC-0!

Calibration Method ¢
This cquipment wes calibrated by bssed on 1EC-61672-3 (2013) Stendand for sound Jovel moter (SLAM).

The SLM had test

s Accustival and Eleciriest signal tests of freguency seighting ith Anschoic chy

d Reference

Standard Instrament

tests results of cach items were made by observation of cach Insiruments display and also with SLMs display.

Condition of this resnlt of calibration :

i Reference Standard Instruments ©
Instrpment Mgl

aveform Generator 332105

Waveform Generator
Digital Multimeter

Digital Mul
Digital Multimes

MY 7 1.BPG30263
62100114 EF-0009-22

Programmable Atienuetor
Comdenser Mivrophone S$180 2TTH0 AASBIZ22
Measuring Amplifier NAMZKAL 34560405 AAUZ22

is result of calibration was found acow

2 shown on dare and plac

of calibration for this calibrated fems only.

This certificute is traveable to the imtemational sysiem of wnit maintained at ©

2.7 Nationel Institie of Meiro

land Istitute of Scient

SITHIPORN . SITHIPORN ASSOCIATES CO,LTD.
‘ CALIBRATION LABORATORY

Condnuation of Calibration Certificate

Cert. No. 1t ACL23078
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Summary of Measurement Resuli ;.

Uscertainly | Maximunr-permitied
Perameter Fass Fail uncertainty of
@By
neasurement (AB)

i, Absolute sensitivity v - 02 NiA

2. Seli-pencrated noise v . %3 WA
3, Acostical signal tests of frequency weightings

2611z v - 63 [

2 Mz Y 03 06
S000 Hy v 03 a7

4. Electricat signud weats of freg) B
Tor 10117104 k117 + - 0.3 g
Yor 4 kiz to 10 kily v 0.3 07

For > 10 kHz o 20 Kz - - 10
5. Proquency and time weightings at | kHz v - w2 2
6. Long - teym stabitity v - 6. LAl

7. 1 evel lingarity on the reference level range v - 22 3
8. Level linearity including the ewel range contral 4 - 82 0.3
: ¥ . 02 03
s 0.2 433

v - 02 025
e . 8.1 0.1
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Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Devistion Limit
{dB) (an} (dB ) (dB)
93.9 (93.95) 93.9 0.0 0.3

2. Self-generated noise
21N

rmal test

Measured Value
{dB)
4.6

phone of the moter wag repiaced by ok signai input devics.

Frequeticy Measured valie
Weighting {dB)
A - weight 1.6
€ - weight 177
Flat 23.4
3 fcal signal tests of freqy

Meter free-field acoustic response at 3 level of 34dB

Deviation from various frequency weighting responss curve (dB)
} Acceptanee
Flat Cweight A-waight .
Limits
125 0.0 0.0 0.0 =15
1000 0.1 0.1 -1
8000 0.4 0.3 4.3

2003020608

SITHIPORN . SITHIPORN ASSOCIATES COLLTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequeney weightings

Weighting network response with relutive fo 1 kHe,

Cert. No. : ACL23078
Job No, 1 VO66ACD03T
Pages  : 5of§

Frequency Deviation fram various frequency weighting response curve (dB)
i) Flat Coweight | Acweight Ascepiance
M Limits
63 0.0 -0.1 0.0 224
125 0.0 0.1 0.0 1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 L0
2000 0.0 0.1 0.0 2.0
4005 0.0 0.0 4.0 =30
000 e 0.1 6.1 25,0

5, Froguency and fime weightings st 1 kiz

3.1 Frequency weightings 2t 1 kHz

Acceptanes
L

Measured Deviated Acceplatce
FPrequeney Value Value Limits
Weighting (dB} (B ) (i)
A - weight 94.0 0.0 -
€ - weight 94.0 0.0 %02
Flit 94.0 0.0 402
5.2 Tisme weighting at 1 kHz
Measured | Devigted | Accepunce
Frequensy Value Value Limite
Weighting (an) (dn) (an )
Fas 94.0 0.9 -
Slos 91.0 0.0 200
Leg 91.0 4.0 404
6. Long - term stability
S1.3 Display | SLM Display
Frequency 2t initial at final
Weighting (an) (an)
i 910 94.0

SITHIPORN. SITHIPORN ASSOCIATES CO,LTD.
’ ' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23078
Job No. : VOG6ACH031
Pages : 6of8

7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceplance
Value Value Value Limits
(dB) {(4B) (4B} (dB )
137.0 137.0 0.0 211
136.0 136.0 0.0 £ 1.1
135.0 i35.0 0.0 Eani
134.0 134.0 0.0 = 1.1
133.0 133.0 00 1.1
1320 1320 0.4 14
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 + by
124.0 1240 00 = LI
119.0 119.0 0.0 & 1,1
114.0 114,0 0.0 1.1
109.0 109.0 0.0 = 3.0
104.0 104.0 0.4 =11
99.0 99.0 0.0 =1
24.0 94.0 0.0 = 1L
89.0 89.0 0.0 1.1
4.0 84.0 (9 L1
79.0 79.0 0.0 1.1
74.0 740 0.6 & 1.1
69.0 62,0 0.0 1)
4.0 4.0 6.0 1.1
39.6 590 060 £1.1
540 4.0 0.0 *
49.0 49.0 4.0 ESR
44.0 440 06 1.1
39.0 39.0 0.0 21,1
34.0 339 -0} &1
30.0 29.9 0.1 %41
29.0 28,9 4,1 31
2848 280 6.0 = 1.}
27.0 270 0.6 1
26.0 259 0.1 w1t
25,0 249 0.1 w13

QETSI IS 2661

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
co CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23078
Job No. £ VC66ACH931
Pages  : 7of8
$. Level lincarity including the level range control
Anticipated | Messured | Devised | Acceptance
Range Value Value Valve Limits
(dB) (dB) (dB) (ds)
Ano 94.0 94.0 0.0 211
9, Tonte burst response
Time Tone burst Anticipated | Measured | Deviated | Acceptance
duration, To | Cyele Value Value Value Limits
Weighting (ms) () (o) (an) (dB)
925 i 108.0 107.9 0.1 15550
Fast 2 8 117.0 176 00 10525
20 800 134.0 1345 0.1 <10
. 2 8 1080 108.0 0.0 1.5:-5.0
Slow
200 360 27.6 127.6 0.0 1.0
02 ] 99.0 985 0.1 15550
SEL 2 8 1080 105.4 0.0 10525
200 800 1280 1281 0.1 =10
18. Peak C sound level
Numiber of cycle ! Measured Devigled | Avesplance
i Valne | Velue,Lepesk]  Valee Linits
tesi signal (dn) (a8 13 (a8}
Continuous 133.0 1330 0.0 -
One 1364 1362 .2
Number of cycle Anticipated | Messured | Deviated | Aceeptance
in Value Vabue Vatue Limits
tost signal (dB) (dB) (dB) (é8)
Contiruous 133.0 1356 00 -
Positive half cyele 1354 i35.2
tive half eycle 1354 135.2 02

QF- FSI2 00000604

. S S
7




SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. ¢ ACL23078
Job No. : VCEGACHIRY
Pages  : §of8

11, Overlond indication

Aessyred value (dB ) Devisted Acceptance
Pasitive Negative Valug Limits
one-half oy one-half eyele (4B ) {B}
89.7 89.6 6.1 315

12, High level stability

St Display Acceptance
Frequensy at initiai at final Limits
Weighting ) LR any (dBy

A - weight 137.6 0.0 0.3

The reponied unge: v 18 based on ¢ sandard uncw

sy madtiphed by conerage

or any value following cafestation.providing a losel of confidence of approximately 98 %

e — End of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

htxp.’.’ ith o

Cert. No. t ACL23323
Pages 1 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Ranufacturer ¢ RION

Rodel crophone UC-52 7 Preamplifier NIi-24
Seriul No.t GORII057 7 171591 1 73333

i Nou: RYG_PSG381

Candition As Found : GOOD

Customer ¢ A8 GROUP (TTIAILAND} CO. LTD

U, FHATTHANAKAR RGAD.
HANAKAN KHFT SUAN LUANG.

Location

Ambient Tamperature i kS
Pressure @ f kPs
Relative Humidity © f %

Recelved Date:
Calibration Date ¢
Drste of Issue

“afibrated by Nathakorn Pisotpaisan

Approved by :

i gccondance w

st the g

SITHIPORN SI'YH‘L!’OR\' ASSOCIATES CO,LTD.
) CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Na,
Job Neo.

Puges

Calibration Procedure : TPt

Culibration Method ;

cguipment was calibrated by by

sscd on IEC-61672-
i had tests to Acovstical and

Standard instruments.

For tests resulis of tach items were made by observad

Condition of this result of calibration

1. Reference Stundard Insirunents ©

instrument
Veaveform Generator

Herial No, CertIng. Dz Date
MY4801 G7-FER-24

Waveiom Gene
Digital Multimerer
Oigital Muh
Dgital Mot

42160114

Programumable Attemstor
2877000 AA-TDOE-23
34560495 AAZR02-23

This resalt of ealibration was found accumic a5 d i

SITHIPORN  SITHIPORN ASSOCIATES CO.LTD
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Mo, : ACL23325
Job No. 1 VCETACO01L
Pages @ 3of8

Summary of Measurement Result ¢

Uncertainty | slaximum-permived
PVarsmeter Pass | Falt i uncertainty of
W mcasurement (dit)
1. Absolue sensitivity v - 6.2 NiA
. ise v - 0.2 NiA
1 tests of frequency weightings
25 Hz v - 03 0.6
0t v - 0.3 06
B000 v - 63 o7
4. of frequency weiphings

{0 Hzte 4k v - 0.3 0.6

>4 Kz to 1o kil v - 0.3 0.7

- 10

v - 0.2 0.2

v - 0.1 (5

1o reference Toved v 6.2 03

he fovel rang v 8.2 43

S, Tone burs v 0.2 0.3
10, Peak C sound | v 2 038
1. Overload indice: v - 0.2 025
v - 0.1 3]




SITHIPORN  SITHIPORN ASSGCIATES COLTD
CALIBRATION LABORATORY

Continuation of Calibration Certificae
Cert. No, ¢ ACL23323
Job No. : YCETACGH011
Pages ¢ 4ofg

_calibration ;

1, Absolute sensitivity

Refurence Measared
Acoustic Signal Value Deviation
(dB) (dB} (aB) (dB)
93.9 (93.98) 93.9 0.6 0.3

2. Self-generated noise

2.1 Nomnal test

Meaasured Value

i{de
158
22 the nader o 0f the soand eyl was repiaved b ofecirent
Frequency Measured value
Weighting (dB)
A - weight 120
C - vl 182
Flat 240
3 ieal signal tests of requency 2

Meter freg-field acoust

sporise a1 @ leve) of 84 6B

Frequency Deviation from vrious frequency weighting response curve (d8)
sy - Accepance
i 3 Aweight 3
Limiis
125 0.3 03 0.3 L 13
1000 0.0 00 0.0 1.0
5000 [ 0.6 0.5 50

S

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Cert. No, 1 ACL23323
Job No. : VUGTACOT
Pages @ Bof§

Weighting nttwork response with selative 1o 1 ke,
Froguency Devistion from various frequeney weighting response curve (dB)
{Hz} Acceplance
! Fim Coweight | A-vieight o
63 G.0 0.0 0.0
128 09 0.0 o0
250 0.0 0.6 0.0
500 0.0 oo 0.0
1000 0.0 00 0.0
2000 0.0 0.0 00
4000 0.0 0.0 0.0
8000 0.0 o1 0,1

5. Froqueney snd thne weightiogs w1 kHz

<

Frequency weig! 5
Anticipaied | Messured | Devisied | Acceplance
Frequency Value Valie Value Limits
Weighting {4B) (dB) ididy 148y
A - weight 94.0 94.0 00 x(2
€ - weigh 94.0 040 [ £0.2
Flat 945 949 0.0 =02
5.2 Timwe weighting at § kHz
Measured Devisted Accepianse
Frequency Valus Velue
Weighting (en {dB)
Fast 940 940 0.0
Slow 94.0 94,0 0.0
Leg 4,0 94,0 0.0
6. Long - serm stabilin
SLM Display
Fregueney at initial
Weighting [
: 94.0

10064

SITHIPORN  SITHIPORN ASSOCIATES COLTD
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23323
Jdob No. 1 VOETACHOTE
Pages & 60f8

7. Level linearity on the refevence level range

Aanticipated Measured Deviated Accepiance
Value Value Value Limits
{dB) (dB) {dB) (4B}
137.0 137.0 0.0 =11
136.0 1360 0.0 s
135.0 1350 0.0 1]
134.0 134.0 06 @ 1.1
133.0 133.0 0.0 RN
132.0 132.0 0.0 1.1
1310 131.0 0.0 x i1
12006 129.0 0.0 % i
1240 i24.0 280 x i1
1190 1160 0.0 EXA]
i14.0 11496 0.0 x1
109.0 1690 0.0 %11
104.0 104.6 4.0 1
9.0 990 0.0 AR
$4.0 0 0.0 LR
89.0 89.0 0.0 %11
84.0 $4.0 0.6 £ L1
9.0 9.0 0.0 11
74,0 740 9.8 =13
9.0 9.0 0.8 =11
64.0 64.9 0.0 kSRl
59.0 =L
54.0 s 11
490 = 1
44.0 211
39.0 ERR
34.0 1)
20.0 ERAl
290G = 1.0
28.0 10
27.0 + 11
26.8 * 1.0
254 + 1.1

4020004

SITHIPDRN SITHIPOR
CALIBRATION LABORATORY

Continuation of Calibration Certificate

ASSOCIATES CO,LTD.

8. Level Yincarity Including the lovel range control

Amicipated | Measured Devinted | Acceptancs
Range Value Value Value Limiw
(ds) (dB) (dB) (dB)
Auto 940 94.0 0.0 3.1

4. Tone hurst sespaiise

Cert. No. + ACL23323
Jab No. 1 VCETACO0TT
Pages  : Tof$

Timz Tone burst Anticipated Measuzed Deviated
duration, Th | Cysle Value fale Valoe
Weighting (ms) 4B (di ) (d8)
0.25 ) 1080 107.9 ~0.1
Fast 2 § 117.0 11710 2.0
200 800 1340 1340 0.0
2 8 1080 108.0 2.8
200 500 127.6 127.6 00
0.25 1 99.0 98.9 0.1
SEL 2 13 108.0 108.0 0.0
200 800 128.0 128.0 00 1

10. Peak C sound level

Anicipated | Messured

in Value s, Lepeak|
(d8) (dB) (aB) tan)
1330 133.0 00 3.0
e 1364 1362 oz 3.0
Kurber of exche Anticipstod | Measwed | Deviaed | Accepranes
in Valve Velus Value
et signal (B (dB) (a8
Contimumns 1350 1330 0.0
Fositive half eyele 1354 135.2 02
" Negative half eyele 1354 1352 02

AHIU004




SITHIPOSREN  SITHIPORN ASSOCIATES COLLTD.
CALIBRATION LABORATORY

Ce

ontinaation of Calibration Certificate

Cert. N,
Job Ne. : VO&TACHUTT
Pages  : Goi§

13, Overload Indication

Messured value { G ) Deviswd hcceprance
Positive Value
one-half eyele | onc-half cycle B}
9.6 9.6 [ =15

12, High tes of stability

SLA Display | SLM Display Ascegtanse
at initial Limits
(dB} (4B ) [
136 1374 Go +6.3

eporicd ue

s covesage facter £ 0 3

ke s fnvel of

v iy extclarion prosiding cace of approsimately 95 %

Ead of Usiibration Certificute

OF FSI24083 04

ACL23323

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sivinthern Rd Bangbumry, Bengpl
G Far{e24230879 em 1

Eaaghkok 10700 THARARD
g /7 i

Calibration Certificate

Equipment: SOUND LEVEL METER

Alanufacturer RION

Model : NL-42/ Microphons UC-32/ Preamplities NI-24
Serial N 002065164 180412 /88182

10 No.: RYG FS0423

Condition As Found : GOOD

Customer :

Loeation

Ambient Temperature
Pressure

Relative Humidity ¢

Received Date
Calibration Date:
Date of Issue :

RY 2023
7 IANUARY 2003

Calibrated by

Nathakom Pisaipaisan

Approved by :

This vertificate is issued in accotd; 17025

ith the requiressents of

xdd of Calibratios L

other than in

cept watl the prior written approval of the §

ITHIPORN SITHIPORN ASSOCIATES CO,LTD,
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHY P }RN SITHIPORN ASSOCIATES COLLTD,
’ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23078
JobNo. i VO66ACO831
Pages @ 2of8

Calibration Procedure : CP-AC-01

Calibration Method :
FC-61672-3 (2013) Standand fos s leval meter (SEM)
The $1.M lind tests 1o Acoustical znd Electrical sigasi tests of frequiney Seighting with Abechofc chamber and Reference

This equipment was cal

Standard Insiruments.

15 results of each fens were maike by observation of exch Instrunents display and also with SLM's dis

Condition of this result of ealibration :
1. Referenee Standerd Instruments ¢

Instrument
Woveform Genermor

rial No.
MYSEQ1IT076
MYS52202742
Y5322
MYS3220076

Waveform Generaer 33snn

Digitsl Multimeter a5t BP. (40265

Digltal Multineter i BP. 034385
Digital Multimeter MYE6024273 BY, 030265
Programmable Altemator A 62100114 O009Z2
Condenser Microphone 4 ¥ AACDI322
Measuring Amplifics AA-BDO522 ¢

tion for this calibrated fieds only.

i Nationad Institute of Metrology (Thailand

‘Thaitand Instinge of Seientific snd Technological Resdarch {(TISTRY

Cort, No. ¢ ACL23079
JobNo. : VCE6ACTHO3T
Pages @ 3of§

Summary of Measurement Result :

Uncertainty | Maximum-permitted
Pavameter Pass | Fail uncertainty of
(ah)
messurement (dB)
1. Absolute seastisity v - 02 NA
2. Selfgencrated wise v - 62 A
3. Acoustical signal tests of frequency weightings 3
125 He v 06
100011z v - 06
000 Hz v - o7
4, Flectrical signal tests of frequency weightings
For 10 iz 104 kHe d 0.3 [
For > 4 kHz o 10 kHy ¥ 03 3
For > 1017 10 26 ke - -
5. Freguency and time weightings at | kHz v - 6.2
5. Long - torm stability Y - 0.1
7. Level linesrity on the reference level range v - 02
§, Level linearity incliding the Jevel range control v 02
9. Tone burst response v 02
€ sound fevel v 5]
i v 0.z
V. - i 0.3

OF-181 208084




SITHIPORN. SITHIPORN ASSOCIATES CO,LTD. SITHIPGRN  SITHIPORN ASSOCIATES COLTD
e CALIBRATION LABORATORY . CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. @ ACL23679
Job No. : YC66ACH031
Pages @ Sof8
4, Electrical signal tests of frequency weightings
Result of calibratio Weighting netwerk response with relative to 3 klz
1. Absolute sensitivity Frequeney Deviation from variows frequency weighting response curve (dB)
Reference Mensured Acceptance (hz) Flat Coweight | Acweight Acospinsice
Acoustic Signal Value Deviation Limit Limirs
(dB) (dB) (dB) (aB) 63 00 o1 09 20
93.9 (93.95) 9 00 0.3 125 00 0.0 0.0 215
250 0.0 0.0 0.0
2. Scif-gencrated noise 300 00 00 00
2.1 Normat test 100 90 0.0 G4
S 2000 0.0 0.0 00 22.0
“”“{“:}; ;‘ e 2000 o 6o 0.0 3.0
148 8000 3y 01 0.1 5.0
s wicroplione of the soand level meter wes replased by eleetrica! signal input deviee, 5. lirequency and fime v eightiogs a1 { kHz
Mezsuzed valus 5.1 Frequency weightings ot 1 kil
Weighting iy
" Measured Deviated | Aceepuanee
A welght He Frequeney Value Value Limits
C - welght 172 Weighting (d8) (an) (dB)
lat 233 A - woight 94.0 0.0 .
¢ - weight 94.0 00 +02
3. Acoustival signal tests of frequency weightings Fiat 060 0.0 202
Meter free-field acoustic response at @ Jevel of 84 4B
Frequency Deviation from various frequency weighting response cune (dB) 52 Vime weighting at L kHe
{Hz) Fia Coveight Avsssight Ao&'fp‘?vcv Measured Pleviated Acceptance
Limits Vakie Value Limits
123 0.6 0.1 (3 =138 (dB) (B} (dn)
1000 0.1 0.1 6. +10 Fast 940 08
sou 04 0.5 04 250 Slos 94.0 00 0.1
Ley 94.0 0.0 20,1
6. Long - term stahility
Si.M Display | 1M Display | Devizted | Acceplance
Frequency at initial at fina} Value Limits
Weighting (dB) (i) {dB) (dB)
M- we 94.0 93.0 0.0 203
4404020001 L QUTSI2H0 0064
7 fatete
SITHIPORN  SITHIPORN ASSOCIATES CO,LTD. SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY o ‘ CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
CerL. No. : ACL23079 Cert, Mo. : ACL23079
Job No, @ VUG6ACO031 Job No. 1 YC66AC0031
Papes @ Gof§ Pages  : Tof8
7. Level linearity on the reference Jevel range 8. Level linearity including the level range control
Anticipated | Measured | Devisted | Accepience Amicipated | Measwed | Deviated | Accepunce
Value Value Value Limits Range Valoe Value Value Limits
(daB) (aB) 4By (as) (aB) W) | (dB)
1370 137.0 0.0 £11 ; Avto 94.0 940 00 11
1360 136.0 0
1350 1350 00 9. Tone hurst response
1340 134.0 00 Fime Tone burst Anticipated | Measared | Desisted | Acceptance
1330 1330 90 duration, Tb Cyele Value Value Value Limits
1320 1320 0.0 Weighting (ms) (dB) (dB) (dB) (aBy
i31.0 1310 0.0 023 i 108.0 107.8 0.1 L5350
i26.0 1290 99 Fast 2 3 117.0 117.0 0.0 1.05-2.3
1240 1246 0.0 200 800 1340 1341 0.1 L4
1190 119.0 o0 2 $ 108.0 1080 0.0 1.3;-3.0
140 1134 0.0 Slasr 200 S0 1276 776 0.0 o
1090 109.0 00 0.25 1 990 989 6 15750
1040 1030 0.0 SEL 2 s 105.0 108.0 00 10525
99.0 99.0 0.0 200 800 1280 1280 0.0 <10
940 949 0.0
9.0 89.0 00
4.0 S0 00 1. Peak C sound level
790 90 0.0 Number of cyele Anticipsted | Measured | Devisted | Aceeptance
il 19 20 in Value Value Limits
590 69.0 00 test signal (dB) (dB) (o)
) 64.0 00 Continuois 133.0 0.0 -
590 590 0.6 1.1 Ome 1364 o1
549 540 00 =14
48.0 49.0 0.0 =11 Number of eyele Anttcipated | Measured Devisted | Acceptance
440 0 090 21! i Value Valie value Limits
24 382 E2 =L rest signal (a8) (a3) (an} Ty
340 329 Rt =i Contnuous 133.0 123 6.0 -
30.0 208 2 K —
- Vositive half cyele 1354 0.2 220
390 288 4.2 ) - >
%0 218 2 i1l 1222 02 =
278 26.9 . 211
260 255 5.2 s 1
25.0 24.8 0.2
F TS 20404000064 - - )
! T e 7 el




SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. 1 ACL23079
Jab No. : VCE6ACO031

Pages  : Bof§

1. Overload indication

Reasured value (dB ) Deviated Avcaptance
Pusitive Negative Valie Limits
onc-halfeyele | one-half eycle (dB) {dB)
69,3 0.7 02 1,5

12. High level stability

SLM Dispiay Accepince
Frequency at fing!
Weighting (B
A-weight 1376

s covarage factor & =2

The reported wicertainty s based o a standard uncartainty muliplied

3 vt of confide

i

o any salac foliowing o

End of Calibration Certificate

QF THI2-04-04-030064 s
S 2 7
S S -

X

wistinenre
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ANILIAPAN:

NG SR

Certificate of Calibration

Equipment : pri Moter
HManufacturer . Mettier Toledo
Hodet SevenExcelisnce
Serial No.

1B No. @

Condition As-Received:

Received Date ¢ ber 2022

Catibration Date : 22 Dacemar 2022
Reference : 2212-060208C-1
Submitted by © ALS Laboratery Groug (Th

Reyong Branch
51818 Koo 5 T.Maenam Khu.

APjuzkdaeng. Rayong 21140, Theliang

Ambient Temparature 25 =
Relative Humidity B30 ¢ 15 %
n Procedurs nouse method
- CP-CHS by direct measurement with sty
voitage catbrator and direet me

Calibrated by © War

o Lemg

Approved by : Wiaks,
eproved Signatcry

atp Meangma

Warkomn Leragagtraut

¥ T lssue Date . 26 Decermber 2022
The Usee babiti

of upprosimately

A Q048758
CertNo,: 22CH1733 Cert.Nos 22CHITSE
Page.: 2003 3o0f3
Condition of this calibration result Calibration_Results
1 Refarence Standard instument - - Function : pH Measurement
Instrument Serisl No. Ceit. Mo, Due Date Parforming three buffers standard curve by using buler nominal pH (4,7,10)
1) Bocument Prec ibrator 54030042 2 3 24 Aug 2023 N .
? o {CL’ an ,P osess Calibraie "S"O:':i ‘275423? :f‘ 8 W" Unit Undar Standard pH Actual pH | ActustmV | Uncertainty of | Coverage
2) Ret, Standard Thennometer | 4552054 2211308 77 Ot Caiibration Buffer Solution Resding | Reaging | pHmeasurement|  factor
(mv) (= &
pH Elostrode 2368 4071 185.2 0.005% %08
) Cortfied Referance Matenal SiN. 1476518 8.987 6.990 104 0.0088 240
Gerified Reference Materals 10.008 10.01 -165 5 0.0072 200
Function : Temperaturs Measurement
Buficr Solution Lot No. feflon : Temp
cr Solt Lot Ne (*) Without agjustmant
ot 4.008 CPA chem 26585 o . . o Prot
ihs WES wiath one!
oH 6,867 CPA chem 23222 20 June: 2023
- Model Intab Exgert Pro-ISH
£H 10,008 CPA chem 828590 08 uly 2022 Model LB Ereen Tro Y
Y 1475518
3 Trus certficate s vald only to the ftem callbratod o and glace of caibration
on_Resplts - Leagtn : __mm
E 2 mV Hheasurement - Duameter 12 ms.
Performing standard curve by Fiuke at pH {4,7,10) - Immearsion Deptn 190 mm
Nominal | Standard Uncertainty of | Coverage
Unit Under Value Voltage Actual Reading #easurement factor
Calibration Input Calibration Standard uuer Uncertainty of | Coverage
{zmV) E N ) Error
pH my mV pH Point Temperature Reading measuramant factor
o Maoiar 400 rras | 1743 | 400 G058 7.0 ¢y (°c) (°c) &) (£°c) ¥
SIN.: BB34291445 7.000 000 91 7000 0.058 200
10.000 <7748 | 1776 | 10000 0,058 200 25001 249 0401 o1z 200
Remark ; - UUC® = Unit Under Calibration
The reported uncertainty of measurement was based on @ siandard uncerainty multip!
factor k. provicing @ level of confidence of approximately 95 %.
-0o-
Mgl




TECHROLOGY PROMOTION ASSOLIATION ¢
GRATE SERVICES 3 FQUIRMENT CALIBIATION S
TE SUANLUANG, 1

HATLAND-JAPAN]
5 HSTING SERVILES

NG AN

RARN KOS

Certificate of Calibration =~ Sertfestere

Result of cafibration - '] Witiout 20 () Aer
N Fanction: oltage Rang: o
Fasipmens: Standars Vs uuc* Reading
tnutezturer P PPN

RYG ENGHP

Sebmitied

*UUC= Unit Under Calibration

-l

Vahg oy £ 1 rem

246 15 FHLEALE 10 100 It

NRrR NS O

Cabirated by

insuc Date

\Pocninzes

Certificat

Certificate of Calibration Cattyration Resufte:

Without Adugbment

Wavelength Accwacy (nm), The spectral bandwidth of St at 2 nm end UUC et 2 nm

Equipmant SPECTROPHOTOMETER Certificate o, CO8230441
Slanderd Wavslength Unit Unider Calfbration Conection Uncadalnty
Model DREIOG tsgued Dater 1¢ Septamber 2023
841 3 4
SersiNo. (0 1D 1627645 (RYG_ENOOIT) Job No.: WOD0005282 e “es o o
HAGH Page s 536.68 536.6 005 0.3
Condition: in Condbion 8382 6.13
7487 813
Customer: ALS Laberatory Group (Thaitand} Co. Lid. {Rayong Brang 807.4 9133
616/10 Moo § T.Maenam Khu, Photometris Astirecy {Abacrbancs)
APluskdaeng, Rayong 21740, Thaliand. Wavelnngth Sisndard abeorbanes Urdt Undet Colibration Comrection Uneariuinty
o 00000 ©.0000 S tads
Condiion: T 238 C * . w0 2830 SLGLG
653  HRH 1 oo 2.5188 Bike s
T.0288 28068
Calibration Place: ALS Laboratory Group {Thailand) Co L. (Rayong Brench) (Wet Chemistry} 80000 £.500
618/10 Moo 5 T Maenam Khy, e 50057 5.0345
440 pon
A Pluskdaeng, Rayong 21140, Thalland. SGO0TF 00045
5.0013 0.0045
Cattwation By: ssnat Fungrueang sEee
Celipration Data: sber 2023 45 am 0250
Tha Method used: in house method, CALAWI24, base 38704 dsez
Tracsshifty: Thig certficate i o958 04024
Lo 200

3 and 111884
56008
L0808

G.8000

e

T castiasie i bivued B5 uni of son
e o oty = s s isbaraseriss.

: 3 00
Troe smssuretmans uncerlaity steied is T Sxparvied uradiainty which B Cblpiows B 2.0045
peowide @ beval of oofionce of approvusly 5% 1 1 UsenIes 1 Bomrinsk W B iide 1 Exprevaun of Unteriaiedy ¥ Scss. 6.0

Thas trsnts may be ek by deviskons fom apaciled Conditions The 16slts reiess oriy 1o the lems Sested, tab
repratons et i R Wit aprovsl o DRSH Techooby nites

i e wetad e

B Tectnoings Limind

i s e PR YIRS

o rd Aya TIIED «
= ngnss, Sosbieeg, B ¥

e
Buies oo Bangohek. ertances, Bioy
e -

= e

GALFMGES.A% 17 Bep L0P7




TunsesauRAwILASetTREInARY

Canyt

io. CUE230441 Pageldol 3

Calibration Resuits: wieiaddio. SPECTROPHOTOMETER 1 DREOOG sanusanbo: 1627845
Without Adjustmant vt (3) F5Aasny (E)
Photametric Atouracy (Absorbanca) 18 Sep 2023 FuniarsInde 18 Sep 2023 JUTAITEES
- Siandard Unit Under Galiorat Semestan Unositaloly und | hhind ded | hning
35 mm 6.0000 0.006 2.0006 £.0080 Gomarey
0.735% 0.737 0.0018 2.0060 = o PR P -
257 nm o.0000 o000 0.0000 o.0080 @ fu) 2 sdesnn { Bodladnnne, mutieneion = fal
bt b o004 40068 = o 3w On - 10 w508 (On-Off Svicth) o
- 0.0000 5000 0.0520 £5.8080 = o % "i‘mﬂ (Keypad) @ o
o.z804 o200 00038 50020 = ju) 5. e (Display, Screen Contrast) @ ]
a5 00n 2.0000 6.008 00060 60082 pome——
06574 oozt oaus : o908 : fae] fu] 6. uwdulivh (Battery Backup) >= 2.5 VDC w] jn]
Stray light* o ] 7. dmmaufenarmenaiu {Wavelength Contral} f] 0
Standard: cut-olf UUC: Wavslength (o) uus: %7 bancs (A} z o 6 prowmnin (Wovalengih Chock) 5 [ .
28062 +1- 0.1 o 2606 53 1.888 = o o uwmtwhae (UV < 3,000 hour) =] fu 8,2 Hours
39144 41543 om 3B/14 1888 ] ] 10, wapariflauss (Vistble < 5,000 hour} =] o 741.5 Hours
=2 ] 11, sovimwanuioatms (Carcusel Moduie) o [}
Spsstral Resolution * £H Mator o Condudtity Meter
Nominal Goncantration 0.02 % viv Peak Trough Rato saY o ] 2. bifiatnn  Electrode end Connocton Cabiz ) ju} a
Stendarg Wavsiangth {nm ) 268,65 266,68 a8 200 ju] o 19, awfyisasaslu Electrode (Level KCI o ]
VUG Wavstength (nm} 2862 2864 [u] =) 14, dilafuday Electrode {(Dust Protection Hood) ] )
Std Abisorbance (A) G.4586 02750 0 a 15, wnfubilinlus (Sland) ) o
Absorbanss {A) a.453 o300 Tusidimater
] ] 18, swrmisuiiEndgs (No Semple} ] ™
* Calibration Marked * Not TIS! Accradited "in this Centfisats have buen inciuded for compistenass o = BT, e mes (= 2.5 Uil 59) g 0
iomet Hator
1 ] 18, &nu Piston Bureties i ]
Tive End of Gertificate o o 19, Funclion Rinsing and Dosing o [
] ] 20 snnmeswuscuseplnseissnoy 1 ju]
hadwiouwnin; ‘656, 9nm=E56.10m
“485 Onm=485,50m
ir Nattapat Rungrusang
Senvice Engineer
i Beponsirn il 4o i fysistars TS <

TECHXOLOGY PROMOTION AS

SOCIATION (THAILAND-J AP,

)
CQUIPMENT CALIBRATION AND TESTING SERVICES

CORPORATE SERVICE

5348 PATTANAKARN R

73000 FAX. 037159484

of this rasult of calibration

GertNos 23TWB8

Page: 10’2 1. Reference Standard instruments .
This certfication Ts traceable to the Intemational Systam of Unit through the reference standar
il B g laboratory of Industrial Calibration Conter Technology Prometion Assosintion {Thalland-Jspan).
ate o Y ¥ (
Certificate of Testing
Equipment : DO Mator ! Serial No. Dug Date
’ - %) Buratie . 22 ar 2028
. vsi ;
Manutacturer : v i 2) Batence 1126443764 20 Sup 2023
faodel | 2. Standard Matedal -
N .
Serial Mo © ¥ danutastorer
10 No. : 3 Sedium Thiosufate pentahydn ack
Regelvad Date :
Test Dat | Resull :  Dissolved Oxygen Mater Adjustment With Alr 100 %
est Date ©

Reference : Dissolved Oxygen Probe No  15E100484
Submitted by : ALS Laboratory Group (Thailand) Co Lt | Tration ehod B0 Meter )

Rayong Branch . . i ) Standard Devistion

81610 Moo 5, T.Muenam Khu, A Pluskdacng, (Azide Modification Method) Reading

Rayang 21140, Thaiand {mgfL} (mgfl} {mgit}
Laboratory Condition : Temperatue {265 )°C N

50 & 20 5 8. 817 00055
£20)%

tod : CPOHE

Techniquo wits Azide Mod:ication W

Test Procedure:

Tested by ©

This report was certifist oniy for tne insttument we issted it 1z aliowable X

i the system effici

ney, The environmenial irpact control and 7
ing and referral purpose is prohbited Th

approval of the

Intend io uss for aavart

Approvad by ©

other i fulwihout sratory

yiMalen Butkruea ,
) ol
) Saitip Me:

gma

» Werasom Lemgaglake

issue Date : 28 Juy 2023




4t ROV TION

0 st

Eouipment .
Condition As-Receives
Reforenca
Procedure Used &
Catipral

Cert. Mo

wore tonducted ¢ fouse cafbrabion procedurs CR-OTGT aeoard 10 comp;

i

Page.r 141 2

siure Bath

Certificate of Calibratien The rarpcraturs sese uned s basae o

Conditior

of this resuit of calibration

Eguipment : 5O Meler with Sensor ol Traceabls
2211788 TP
Manufsctures © Y& gdole 5 sce of calibral

HModel ©

Serizl No. © 15E10270€

10 Ke :
Caiibration Stantsre
Submitted Painy emporatise
(T
o0 i
Location ©

Received Order :
Calibrsted Oate
Amblent Temperature ©
Retative Humidity :

£ Line Voltage ¢

Calibrated by ¢

Appreved by

1) Suwt Izt

issue Pate

51z

Equipment . Lo T
Condition As-Receiy Usad i
Reference | 2305.08930T-2
Provature Uset i~

SPPEY S PR " Caiivration were

Certificate of Calibration meinog with Dats A
The temperature scale used was based on

1 7 oal

. ncubator

Page: 2ot

cP-0T ;

Temperatore D

raing to direct mogsurems
sctor { RYD }.

Equipment :

Serial No.

ufacturer

cn ale and place of

Modei

s tracoatle to the International Syster of Unil

Serial No. : VB8 0084 =
Function of UUC" ¢ -
1B Ne. « RYG ENOASA ’ Fresh air sefting Environment during calibration
Finishod
Submitted by © 23
58
272
t
Ref. Std.
Location ¢ Position
,,E A 10 Mo
Received Order : | 1
Cailbration Date © 29 May 20 | 2
i 3
Ambient Temperature © {26+ 103 € ¢ = -
Relstive Humidity : ¢ 4
5 5
5 10
7 7
Dimension of Chamb 8
D= 283 m




2

Equipment ;
Condition As-Receiverd

Reference :

Cort Hos 237387

Page:

30t3

Funetion of JUG : emparnture Sourc:

Fresh air setting © Ciose

Catibration] VUG fUting T Overali
Point | Setling | Reading stability ion} Factor
ey jrey e (£C) ey ek
200 200 200 £.01¢ 372 ic Z

Calibration tdeasured Temperature { ‘C} .
Point Fosition
(' i 2 | 3 | s
200 7| 10780 | 19.487 | 19578 | 16408 |

Aversge” - The average
Temperature stabil
Temperature uni

temprrature o

0 vaiues in each posi

possiple (o dot
Qvergli Varistion T'c Dxﬂcw\n
UUC™ @ Uit Unger Calibrabion
Note © The reportes uncertainty of ¢

fnoter b, o

ty of measyremen: was based 07 2 ot

angard uncertginty muitphed by 2 cova

rcluced stbiity and exciuted wnormity

RYG_EN0002

Sa—ionus {Thailand) Co., Ltd.
Ri S Roas Humyk Hugyswang Bar
Te o5 7S1EIG emat serveR MBI

%
§

HECTISITIS 17025
CAUBRATION 8428

fodel Numper . MBE2248-100-00

escription Analyticst Balance g Dete
Number . 0028207038 Referance Mo
1D Ne RYG_ENGOC2

L Thatiang

Cah

ALE Laboratory Sroup (Thaitand] Co

Catinrated By .
Canoration Date caton was conducted by

e (WI003)

Hetrclogica! data . Ambients Con

Cagatity 220 ¢ Readebily [eRe:i 0 o Temperaisre

Humidiy
Pressure

crvce / Repnies (7] Re-catsraton/ Marmenanst Equinnient Congition

Wleasurement Method UKAS Publication Ref :Lab 14
T certainty stet e{‘ is the noeriainty vinich 15 oStiines from Uie stend et d by thn
provite o It ALCOTSRTIE v
eagion of Uncorts nyin m«we w0 N;z:’a Standord: wi:'ch
se the und of ressurement &ccos
orius Motrglogica!

e ot
W {GUN The ¢
,m:np Intemabenal Stenders s\mwu Units {S1) Ref

Traceability:

Modsi Number | Descriotion Tracesbdyy  Cetiitate No Bug Date
YOS091-622-00  Seriorur wiight sl thg - 8000y B2 YCS015-822:00 SPC-RT Cozz12868 14-8ep-2023
MHB-3828D HurndityiBaremateTe AHB-2B280 DKSH 19220444 5-Sep-2023

i
|
roduced othar than 14 fuit excen . i 8 g
[
Crrs i 7 {c/\qro;)u};;
la K
1A e
ranact ~n.tmwmgr,‘:? '; \M

Sartorius (Thalland) Co,, Lid.

e R

tAoce! Number #8E2248-100-DU

Des: i Balance

Anaiytic
Serial Number: 0026207038
1D Na. -

Manufacturer

Calibration Results : Without Adjustment

SARTORILS

s

cate No

issued Date

Reference No.

Page No

of Calibration

238Ci0112

Friday, March 03, 2028

204833

202

Repeatability

Eccentricity (Off-center loading error)

0000t o
Nominal Vaiue : (High Load)
pang g
Tolgrance
00001 g

Standard Devi

Nomung! vaiug
Tolerance

EN R

> o

Difference

Linearity

g bpeschy, 3750

s e
Tolerance

Valve

e n e
@ oo Y

e
ale

0, e

SOF F8 32 03 Februery 2052

RYG_EN0010

Certificate of Calibration

Equipment : Hot A Oven
Manufacturer : Memmort
#odel : UFE 500

Seriat Mo, ©

1D No, : RYG_ENOO10

Submitted by : ALS Laberstory Group (Thetiand) Co.lld (Rayong Branch)
S16/40 Moo § T Maenam Khu,
A Pluskdeerg,
Rayeng 21140 Thailand

Location : Oven Room
Reqeivad Order : 20 Ceteber 2022
Calibration Date : 20 Octabar 2022
Ambient Terperature © (262103°C
Relative Humidity : (60230)%

Catibrated by ©

Approved by © jﬁﬂ}&

atety 937

A GUAGYES




Equipraent © Hot Ar Oven Cerl. No.: 227!

f Cort Ho 22THITET?
Condition As-Recaived ;. Used ftem Page: 2003 Condition As-Recelved : Page: 3ol
Reference : 2210-03760C-2 Reference ;
Procedure Used - of Galibrat
alibraton were diroet muasurement Function of UUC*
Data with sester ( RTD 3 and Freshair softing:  Giose
Type T Calibration | UUC” uucr Temperature Temporature Overall Coverage
Tre temperatore soaic used was based o (TS890 Point Setting Reading stabiiity uniformity Varistion Factor
1 this result of salibration ey Logey | ey (2oC () ey |yl ok
andarg instrument: 640 6676 052 0e0 | o047 Z
Modet . No. Dug Date 1800 013 0.85 s z
oson  MOTIA M s 1 2028 easred Tomperatore (G
£53 (! 15 vl o o the item catibrated on date and QT:’» of catibration Position
< certficaion s Vassanic 1o tha otsratonal Systo of Uni. 3 5 " z < = 5 es)
Exwrrt el ;’;u“ gz’:i:“ 03734 | 105,773 | 105,600 | 104215 | 104137 | 164132 | 108746 | 103747
e 79459 | 178430 | 170483 | 160861 | 160,114 | 180131 | 160243 | 179.605
Frash sir sottin 50 nment during calibration
Beginning | Fipished average of 30 vali
o5 2% Temperature stabiiity 1 O 8 e grostest M £
= = Temperaturs uniformity ¢ The maxsmur difierance of meassred stures of any
AC Sappy [V w3 235 temperst the reference focation which are observed af the same tme or al 3t clou
P58 (Rt paliem of homagenaity within the chamber under sieady-
RS S Overall Variation : ance of 1he masmun Gnd minimum
Cafibration Point BUG? ¢ wnit Undes Ca
Position :|  (180)°C | (104)°C
i PERTSTN A, TR
2 2116707 | 2016RT oo
) o o Chamber. @ 29967003 | 2016RTD-08
Probe 4 23487004 | 20-96RT-08
s 50 ° odom 5 21-16TC-05
o= 50 em W 68w 3 21.967C-08
© 55 e i odem 7 2146707
= em 8 21157008 1002
9 (et} | 71-1BTC08 | 22-18RT0-08

RYG_EN0006

TRCHNCLOGY PROMOTION ARSY

FON (THAILANIREARAN

SO W FTRTING SLEL RS

© N B R, 1t

Equipment ¢
Condition As-Received :
Reference :

Cert. Mo, 22THITA92
Page 2 of

Cerl. No: 22TH1482 Procedure Usad -
Page: 1o 3 Caiiration wers CP-QTU2 acourdmg 1o dicert measure
§Q§’§§§£‘§'§Q {}f E“giii};}zéig;’g hod with Dats which with R T Ostestor { RTO )

¢ temparature scale used was based on 1TS-80

it of calibration

Congition of this 1

Equipment Hot Ar Gven

. T“‘““‘}g 1. Reference standard instrument:-
Hanufacturar ; Memmor i i lastrument thodel Serlal Mo Ceort. No, Dys Date
1 } Dats Acquisiten 348704, MY44035217 29LM30 3 Deg 2022
Modat U 400 % certficaly s vald only (o the itom calivraled on date and pla +

s cortification is tracoable (o e Inleman
Result of Catibration ;- {*) Withous
ot Function of UUG fempornt
Fresh air sefling ¢ Closs

at Systam of Ui

Sorial No. ¢

1D No. ¢ RYG_ENOOS

Seginting | Fimished

i 28 28
ubmitted by LS Latorat
Submitted & g‘rﬂoﬁrm o § REL.Humid. (% ) 43 47
1610 Moo 5, T
A, Plaakdaon AC Supply { Veit) 220 221
A, Praakdseng,
Rayong 21140, Thailand
yong osition - Raf, 5td.
Location ¢ Over Rown osition

1
Recelved Crder @ 2
Calibration Bate ; .
Ambsient Tempsratu (26103 L ! N

Retative Humidity (8030} % Probe instailation Detatls | Dimension of Chamber «

' as 50 038w 4
Calibrated by . ve 50 om 0.40 i"
c= 50 em ] = !

sosn & 48-10RTD-08

Approved by : 18-10RTR08

Approve




RYG_ENO0061

»'iﬁ ol THCHNOLOGY PROMOTION ANSQUIATION (THATLANR JAPAN)
€ e ATE SRR IOES & RO % LIBRATION AR PR MGMRIBRES
Equipment : Hat A Oven Cert. No.: 227TM1492 AN e e
Condition As-Recaived : Used ftam Page: 3of3 o o
Reference ; 2210-03750C,
Result of Catlbration i+ ("} Without Adustment Cert No.t 22TH1487
Function of UUC*:  Temparature Source Page: 1of2
Froshairsetung: G Certificate of Calibration
Calibration ] UUCT uuc Temperature Temperature Overall — {Coverage
Point | Setting | Reading stabifity uniformity Variation Factor Equipment Water Bath e
ey ey ey (2'c) ey ey | gy k| T
70.0 700 700 0.078 047 077 042 2 tsanufacturer : Memmert / - i
Calibration Measured Temperature { °C } g
Point Fosition Modet : wag2z :
c} [ D N A N A O A Y ) i
760 | 70262 | 63995 | 70.076 | 70177 | 70666 | 7003% | 70666 | 70368 | 70328 Serial Ho. 1 wo

Average' : The avorage of 30 ve
Temperature stability : On s
Temperature uniformity : The maximem difference of meesired lemperatures 2t any SEAS0TS and e meas:
temporature at the 7

L No :

Submitted by :

eference jocation witch are observad at the same Mo 07 al 8 G050 BN OBSEIVANOT U

0 Mog 5, T. Maenam Khu,

nine the emp

wre pattern o homogenelly vilhin the chamber under steady-stale co
Ovaerall Variation : The Difference of the maximum and mirimum mea!

UUC” : Unit Under Calibrat
Note @ The reported uncert

A Pluskdaeng
Rayong 21740, Tha

y of measy

ent was included stability and excluced unitormily Location © Wat Chemistry Leb

The reporisd uncenainty of moaswement was based on 2 slandare untentainty

1o By @ o

factor k. vidiH 2 level of conf of approximately 85 % Recoived Order ; 20 Oatober 2022
L roviding @ levet of conf e of approximately 95 %
prevens " ? Calibration Date : 20 Getobor 2022
oo Amblent Temperature ; (26210)°C
Relative Humidity : (80220)%
Catibrated by ©
s
Approved by © R Pt _
Approved Signatory
{ ) Pomthippe Temeyskul
(/ymaies Bulkeuea
{
Issue Date : 2 November 2022
The Usess tointies ot ¢ for o confidonce prob oy P54
A 0046508
Equipment : Wator Bath Cert. No.s 22TM1491 Equipment : Water Bath Cert. No.: 22Th149%
Condition As-Received 1 Used Jiem Page: 243 Condition As-Recelved : Used lem Page: 3of3
Reference : 2210-03760C-4 Reference : 22100376004
Procedure Used - Resuit of Calibration ;- (*) Without Adjustment
Calibration we:e o T Using in-house CP-QTE4 gecording to drect Function of UUCT : Temperature Scurce

measurament methed with Data Acqussition which connecied with Industrial Platinum Re:

. . Calibration uucr uuer Average' Standard Reading (°C )
Tharmemeter { IPRT J. . y . =
The tempereture soaie used was based oo 1 point Setting Reading Position
Conition of this result of catibration L) Lol Lel o s [ & ] sk
" - 8.0 850 85.G 54627 | 84563 | 84628 | 84516 | 84580
t Reforence standard instrument-
Hodel Serial No. Gert. No. Due Date Calibration _ - 1 Coverage
= = Uaiformity | Stability |Uncertaint
1) Data Acquisiion 349708 §YAAG352T 210036 23 Dec 2022 point 4 Y Y Factor
2 This certificate is valid only to the itam calibrated on date and place of calibration, {°Cj {C) {2°C} {£°C}) ¥
#hication is taceable 1o the international System of Lnit. 85.0 G.12 0.081 018 z ]

RS () Without Adjustment
Average* @ The aversge of 30 vaiues in each positior
Function of UUC* © Temperature Sourcs verage ) ) o r -

t of at any sensors and the measured temperatire
i Environmental AC Vollage Supply 2t the reference iocalion wiich are obsarved af the seme time oF at 25 close an ehsavaton Ime 35 posaible
{°Ccy {%RH. ) { Voit) 1o ine the patlem or < vathin lhe chamber under steady-siate condilions
Beginning of Calibration 24 53 222 Stability 1 One-haif of the greatest maximom difference asured temparature at any one probe.
Finished of Calibration 24 50 221 [EVI Cali
d R B Note : The reporied uncartainty of measurement was included stabiity and exciuded uniformity.
| Pasition : SiN.: The reporied uncertainty of measurement was based on & standard uncertalnly muttiph

1 N37P300726 coverage facior &, 3 2 level of confidence of approdimately 95 %
2 N37P300727
3 M3ITPI00728 -ofo-
4 P300728 ;
Sfref) N2TP30U7E0

From




TECHNOLOGY PROMOTION ASSOUIATION (THAILAND S 3PAN:
CORPORATE SERUICES B EOUIPMENT UALIBR S TION 188 TESTNG SERAICES

435 PATT AN AR ARY R

AN R AN T

CertNo.: 23CHEZS
Page.  1of3

Certificate of Calibration
Equipment ; pH Hster

Hanufacturer : Wattier Toledo

Kedel : Seven2Go 52
Serial No. : 221115514
1D Ne.: RYG_FS0506
Condation As-Received: Used tiem

Received Date ¢
Calibration Date ¢
Reference :

Submitted by ©

Ambient Temperature ©
Relutive Humidity ©
Calibration Procedure :

reasuTement with §

nd direct measurema

Catibrated by :

7Y
Approved by : il

4 0055663

2

CartNo.:  23CHB30

Page. 2903
Condition of this calibration result
1. Reference Standerd Instrument «
instrument Serizl Ho. 1D No. Due Date
4} Document Process Caliorator 54030048 130RC116 24 Aug 2023
2} Re!. Stentard Thermomster 4882054  110RC044 2211308 27 0o 2023
nis carification it raceable to the Inter; of Unit maintained at-

- Tracesble to National institute of Metrology {Thaiand), HiMT

2. Certified Refsrence Materials : The meusiiement resulls are tracssbie 10 §1 through CPA chem Ud.

ANSAST N i Accrediation Board, Accrodiled N, AR-1835

Buffer Solution Lot Mo Exp. date
CPA chem BG3832 28 Dec 2024
CPA chem 8563833 28 Dec 2023
pH 10.010 CPA chem 863835 28 Dec 2023

e is valid only to the item calibratest on date

ration Results
Function : mV Meagurement
Periorming standard curve by Fluke at pH (4,710}

Kominal Standard Uncertainty of Coverags
Unit Under Value Voltage Actual Reading teasurement factor
alibrati nput .
Calibration Inpu (=¥} .
pH mv my pH
Heter 4o 17748 78 200 058 2.00
SiN. CR714 15514 7.00 0.0 o 700 o358 206
1000 -177.48 178 woe | 058 200
Wl
a 1368

Cert.Ro.:  23CHS20
Page.: 3ef3
Calibration Results
Function : pH Keasurement
Parforming three butfers standard curve by using buffer nominat pH (4,7,10)
Unit Under Standard pH Actus! pt | Actual mV Uncenainly of | Coverage
Calibration Butfer Sotution Reading Reading | pH moasurement factor
(mV) (£} K
pH Eloctrode 4.008 461 182 0.0085 208
SN 2465853 6.986 6.99 10 0.0058 200
30010 1051 -16% 0.0685 08

Function : Temperature Measurement
() Without adjustment

This ‘ was with Temy Probe;

- Model inLeb®Expert Go-dSM

~ Serial Ko 240535

Dimension of probe;

~Length | 120 mim

- Diar iz mm

~ Immarsion Dapth © 100 mm

Calibration Standarg uuer Error Uncertainty of | Coverage

Paint Temparature Reading measurement factor
cy ¢y ¢y (] [ ]
280 25003 252 0197 Gz 208
0.0 30.002 30.2 0.198 0.13 250

Remark : - YUC™ = Unit Under Calibration

roporied uncertainty of measurement was based on & standard uncerainty mu

facior k, providing a Jevei of confidence of spproximately %

-elo-

&

o by & coverags

Automation Service Co. Ltd, "0

920,929/1 Soi Pattanakarn 30, Patianakath Rd. Suanlusng, Suaniuang, Bangiok 10250
Hoad Offico - Tel. 02.31.5034 ext.1 Fax.02-318-4951 E-mail : atszEautomation co th
Rayong Branch : 1/15 Huaypong Rd., A. Muang, Rayong 21150 Tel. 038-632-152 Fax. 028-692-345

N X L ee ] Lamphon Branch : 122/5 M.4, T.Ban Kiang, A Muang, Lamptun 51000 Tel/Fax, 053-581-675

website | wirerautomation. co.dh

MTOC : L-0508/2023 Report No. : ALS-416/01

TOC-L Maintenance Report

Instrument

: Total Organic Carbon Analyzer  Measuring :TC 0 ~ 30000 mg/L
Model : TOC-LCSH Place of Instaliation : -
Serial No. 1 H54425300416 Department : LABORATORY
Manufacture  : Shimadzu
Customer ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaen Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

Date of Maintenance : 11/05/2023

Ambient Condition :Temperature 26,5 + 5 °C

+Humidifier 56 & 15 %RH

Maintenance By H |4

( Mr. Peerapong Sangpan)
Technician

Approved By B
(Mrl Nipon Phungsomsak )
Techniclan Manager
User Name : g\f‘ k ?

( giﬂ.}:}]( PU?‘?&({’W’%)

SHIMADZU ANALYZER
174




vara| Automation Service Co. Ltd. Yara| Automation Service Co, Ltd.
929,528/1 Sol Pattanakarn 30, Pattanakarn Rd., Suanluang, Suarluang, Bangkok 10259 929,920/1 Soi Pattanakam 30, Pattanaiam R, Suaniuang, Suanluang, Sangkok 10250
Head Office : Tel. 02-319-9394 ext1 Fax.02-3tB4961 E-mall : atscGautommation.co.th Head Office : Tel, 02-319-8994 .1 Fax02-318-4961 E-mail ; atsc@automation co.lh .
Rayong Branch : 1115 Huaypong Rd., A. Muang, Rayong 21150 Tel. 038-652-152 Fax. 038-692-345 . w 'L‘:{:"rzj E';,":""c "”;gsﬁud‘:“"xﬂs‘:: Kfi “‘;“:"gm':g‘g’;"‘:’75‘,‘[’5’3’,:‘}’2‘:5@;;‘”‘:3;?2 -345
Automation Lamphun Branch: er&tﬁam Kiang, AMuang, Lamshun 51000 TelfFax. 033.581-876 Automation S e e omaath
MTOC : L-0508/2023 Report No. : ALS-416/01 : MTOC : L-0508/2023 Report No. : ALS-416/01
item Carry out ma i k: Comment 7
Maintenance Sheet 8. | Due to instrument condition, clean the
Customer :__ALS Laboratory Date : 11/05 /2023 instrument inside and outside.
i 9. | After checking the system and exchangingof | O.K. Addition test 1.
Model : _ TOCLCSH SerialNo. _ H54425300416 consumable and maintenance parts a new
- - - - - 1-3 point calibration have to be done.
v T AR " .
Uom oo fu?“:m’:;fty eintonance work .. Result | Bxehange e 10. [ After wards the callbration perform check | OK. Addltion (65 2.
} t.
Check furnace temperature OK. sample measuremen
( Standard cat. 680 °C/ for TN cat. 720 °C)
Check dehumidifier (1°C) OK.
Check the entire flow line related to leakage O.K. Addition test
Check baseline status (OK) O.K. - _ e - —
Check carrier gas pressure (200 £10 kPa) 0.K. Test no. .- - - Test conditions. k! 27|, Meas.value
Check carrier gas flow rate ( 150 mL/min ) oK 1. Caklbraﬂon TC standard solution at 0 O 1,05, 1 5 Attachment
5~ Tubgs 10, 20 injection volume 50 uL No. of measurement :i:iz(??ﬂ
Check all tubing for contamination, I oK. 2 times (Max.3)
necessary clean them Criteria : R = 0.995 or more 1.0000 Pass
Check ali tubing for tight connection O.K.
3. | Container and Drainage 2. Measurement of reagent water and TC standard Attachment :
Fill up humidifier with pure water to max, OK. solution at 5.0 mg/L injection volume 50 yL No. of :‘54;5:024 .
level measurement 2 times { Max.3 ) and calculate age 3/4 - 4/
Check filling of dilution water and acid 0.K. accuracy by
i Meas. of TC standard -~ Meas. of Reagent water
e oty o ater wards refillagain with | 0. Criterta : Acouracy éRecovery 10% or less 520202705 Pass
Check if outlet flow is In proper condifions | OK. = 4:9315 ppm
4. | TC and IC Injection
Clean injector Block O.K.
Check injector Block for wear O.K.
Check ion tube adj O.K.
Check injection for leakage 0.K.
Check injection for clogging 0.K.
5. | IC Measurement ( N-type )
Check acidification in syringe ion by P ety Snm.l...
Check In syringe
& Eye check of 8-Port vaive, for sample oK. {(r. Pecrapong Sangpan)
residues or moist spots that indicate
possible leakage
7. | Check and if necessary exchange O.K. See list of consumable,
consumable, Mail parts parts
Inspection by :
( Mr. Peerapong Sangpan )
Techniclan
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Yara| Automation Service Co. Ltd. , TOC-Control L R
.929/1 Soi Pattanakarn 0, Patianakar Rd. Suanluang, Suzniuang, Bangkok 10250 -~
e D T 03 378,398 X o 2-3134961 £ s Grutomayon.co. ontro. eport
Rayong Branch : 1/15 Huaypong Rd., A. t4uang, Rayong 21150 Tel. 038-692-152 Fax. 036-692-345 oA
FXTTTC il ] Lamphun Branch : 122/5 M.4, T.8an Klarg. A Muang, Lamphun 51000 Tel/Fax, 03-581-876
veebsite | www automation.co.th
Wnatefnformation
Fatument Ogtions. TOASIIC Un
MTOC : L-0508/2023 Report No. : ALS-416/01. Catalyst Repdar Seameivy
List of Consumable, Malintenance parts
Cat. Curve
Pos. | Part Number ... _PartName - . _[.Result’ :RecommendedInterval Samtatiams: s
1. | 036-11209-84 | O-ring, 4D P10A 0.K. v 1 time per year, po TC01-30ppma0 05 112,18 D cu
{ Viton , for TC,IC Slider) D ing on condition b
3. ] 036-11219-84 | O-ring, 4D P20 OK. 1time per year, E
(for sealing TC-Combustion Depending on condition S
tube)
3. | 638-15026 O-ring, PIFE O.K. 1 time per year,
{for TC,IC-Slider) Depending on
4. 1630-00105-01 | Platinum net, (2pcs-set) O.K. & month same time as
(to support catalyst) catalyst exchange : -
5. | 630-00557 Silica Wool O.K. 6 month same time as eyl i .
{to support catalyst) catalyst exch Cvares o9 s
6, | 630-00992 Halogen Scrubber O.K. 6 month
-
771 630:00096 | High Sensitivity TC Catalyst N/A Depending on condition ¢or s E R e T
{When installed)
8. | 638-60116 Regular Catalyst (33g) O.K. 6 month
§ (When
9. | 638-56251-01 | 8-Port valve rotor O.K. 1 time per year
Acd 5
10. | 638-41323 TC-Combustion Tube O.K. 6 month same time as sDaea ouny
catalyst ke b :
11, | 31-43404-01 | Packing, gasket slider O.K. 1 time per year,
- (for TC-Injection tube) Depending on i -+ o A A " s W 1z 4 16 08 20 Tuemin)
12, | 638-59296 Syringe 5mL O.K. Depending on condition
13. | 638-59296-01 | Plunger Tip 0.K. v 6 month
{for syringe Sml)
14. | 042-00405-11 | IC reagent supply pump head O.K. 1 time per year
15. | 630-00999 CO2-Absorber O.K. 1 time per year
{for cell space purge)
16 | 630-00964 Malecular Sieves 13x O.K. 1 time per year
Note, Table indit the guidelis periods when NPOC measurement is performed on * [y 2 4 6 [ 18 1z W 16 18 20 Timewis)
sample that are comparatively as clean as tap water ,use standard catalyst and at a rate of about 500 Cone 10mat
sample per month ( operating five days a week )
Inspector By ersa;
{ Mr. Peerapong Sangpan)
Technician
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Automation Service Co.,Ltd.
,529/1 Soi Pattanakarn 30, Pattanakarn Rd., Suanfuang, Suanluang, Bangkok 10250
TOC-Control L Report Ve O 0 323155994 1o .31 550 £t Swcmlomaiono
BOGADCTR S Rayong Branch : 1/15 Huaypong Rd., A Muang, Rayong 21150 Tel, 033-832-152 Fax. 039:662-345
XVIL AT Lamphun Branch - 122/5 14 4, T Ban Kiang, A Muang, Lamghun 51600 TeliFax. 053.581.876
wiebsite - wew. sutomation co th
attitonation
S o i MTOC : 1-0509/2023 Report No. : ALS-798/01
AS| Maintenance Report
Zampte
Somgsi bame W
Save 0 Undes
S g pme Instrument : Automatic Sample Injector Measuring : Viat 40 mL
g Rt Model tASHL Piace of Installation : -
" Py Serial No. 1 H57415200799 Department : LABOLATORY
Manufacture  : Shimadzu
Customer ALS Laboratory Group (Thaitand) Co. Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaen Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand
3
B Date of Maintenance : 11/05/2023 NN
B W12 M 46 15 20 Timedma) n /087 REVIEW BY 5}17’”1!( ?

IR IIITR

Ambient Condition

Maintenance By

Approved By

User Name

: Temperature 25.5+ 5 °C

:Humidifler 56 £ 15 %RH

APPROVED BY ‘Z‘L‘ A‘L-

NEXT CAL. DATE fn {5 )

014

{ Mr. Peerapong Sangpan )
Technician

Technician Manager

N

(

wr Sinluk PVNQ{Imag)
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MTOC : L-0509/2023

Automation Service Co.,Ltd.

929,929/ Sci Patanakarn 30, Pattanakarn Rd., Suanluang, Suanliang, Bangkok 10250

Head Office : Tel, 02-319-9394 ext § Fax 02-318-4951 E-mail - atsc@automation.co.th

‘Rayong Branch : 1/15 Huaypong Rd., A. Muang, Rayong 21150 Tel. 038-632-152 Fax. 038-692-345.
Lamphun Branch : 122/5 .4, T Ban Kiang. A.Muang. Lamphun 51000 TeliFax. 053-581-876
website : www.automation.co.th

a4

Automation

Report No. : ALS-799/01

Maintenance Sheet

Automation Service Co.,Ltd.

929,929/1 Sol Pattanakam 20, Pattsnakam Rd., Suantuang. Suanlusng, Eumkok 10250
H:zo Office : Tel. 02-319-3934 ext.t Fax.02-318-4961 E-mail - atscSautomation

Rayong Branch : 1/15 Huayporg Rd., A. Muang. Bayong 21150 Tel 038-632. lSZ le 038-692-345
FYTTOTNTEANY  Lamehun Branch : 12275 M.4, T.Ban Kiang, A.Muzng, Lamphun 51000 Te!fFax. 053.581.876
website : www.autormation.co. |h

MTOC : L-0509/2023 Report No. : ALS-799/01

List of Consumable, Maintenance parts

Customer:__ ALS Laboratory Date : 11/05/ 2023
Model : ASHL Serlal No. __H57415200798
Item Carry out n; Work = °Result::} Exchange |~ .0
1. | Arm Drive section 0.
Check Arm Drive Belt for wear and tension O.K,
Check grease of Screw Arm Drive O.K.
2. | Rinse pump (only ASI-V 24ml, 40mi) 0.
Check pump rate(>40mL/min) 0.]
Check pump and tube connection for O.K.
leakage
Check if outlet flow is in proper condition O.K.
3. | Check and if necessary exchange OK. See appropriate list of
consumable, maintenance parts
parts
4. | Check Stirrer [When i O.K.
5. | Verify ASI function via ical check O.K.

L ion by : H 8’«;’&

7
{ Mr. Peerapong Sangpan )
Technician
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Pos, | Part Number- ~.PartName... . .| Res nded:interval
1. 1017-27021-01 | Grease Paste, Lubricam 0.K. 1time per year
100g
2. | 032-22661-02 | Belt, 6052m596, Arm Drive 0K 1 time per year
Dependlng on condition
3. 1034-03067-02 | Spring, F-642, Arm Drive 0K, on condition
4. 1042-00405-11 | Pump Head, for ASi Rinse 0K After 300 h of operating
Pump
(only ASIV 24mL, 40mL)
5, [638-41448-01 | Std. Needle Typel 24mt, N/A Depending on condition
AOmL*
(for tube 2, 1x1, 6),[ Sparge
needle]
6. | 638-41448-02 | Std. Needle Typel 125mL* N/A Depending on condition
(for tube 2, 1x1, 6)
7. | 631-41660-03 | Flare Pipe 2x1,5x700mm* N/A Depending on condition
(for Standard Needle Typel (may cut to origin length
o 24ml,40ml, 125mL) 600mm)
8. | 638-41450-01 | Needle for Suspended N/A Depending on condition
Particles,*
0,8mm (only ASI-V 24ml,
40mL)
9. [ 638-41450-01 | Std, Needle Type2 125mL* N/A Depending on condition
(for tube 1,4x0,9)
10, | 638-41472-01 | Std. Needle Type2 24mL, 0K, Depending on condition
40mL*
{for tube 1,4x0,9)
11. | 631-41660-02 | Flare Pipe 1,4x0,9x600mm* 0.K. Depending on condition
(for Suspended + Needle
Type2)
12. | 638-41449-01 | Double Needle , only N/A Depending on condition
. 24mL,40mL
i sparge type)*
13. | 631-41660-01 | Flare Plpe 1,1x0,6x600mm* N/A Depending on condition
(for Double Needle
24mL,40mL)

*Note: needed parts depending on installed needle types!

inspection by : e

(Mr. Peerapong Sangpan )
Technician
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