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Freq. Calibrate Freq. Calibrate
sample Name Parameter Equipment Name IDNo. |Calibrated Date|  Next Cal sample Name Parameter Equipment Name IDNo. |Calibrated Date|  Next Cal
(Months) (Months)
Stack Total Suspended Particulate Console Control Unit RYG_FS0315 13-Jul-23 13-Jan-24 6 Noise Leq 8 hrs Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Stack  [Total Suspended Particulate  |Console Control Unit BKK_FS0468 13.0ul23 1302020 6 Noise |Leq8hrs Sound Level Meter RYG_FS0031 10-Aug-23 10-Aug-20 12
Stack  [Total Suspended Particulate  |Flue gas Analyzer RYG_F50a66 25Jan23 25Jan-24 12 Noise |Leq8hs Sound Level Meter RYG_F50304 15ep23 15ep24 12
Stack  [Total Suspended Particulate  [Flue gas Analyzer RYG_FS0d65 25Jan23 25Jan24 12 Noise [Leq8 s Sound Calibrator RYG_FS0496 1702023 17Jan20 12
Stack __|Total Suspended Particulate ___|Digital Balance RYG_EN0003 1 Mar-23 1 Mar-26 12 Noise |leq8 s Sound Level Meter RYG_FS0432 25-Jan23 25-Jan-24 12
Stack _Oxides of Nitogen Console Control Unit RYG_F50315 13023 T3an 2% 3 Feat  |Heat Stress Feat Stress Monitor RYG_F50578 200023 20Ju28 1
Stack [Oxides of Nitrogen Flue gas Analyzer RYG_FS0464 23-Jan-23 23-Jan-24 12 Heat Heat Stress. Heat Stress Monitor RYG_FS0579 20-Jul-23 20-Jul-24 12
Stack [Oxides of Nitrogen Vacuum Gauge BKK_FS0479 14-Feb-23 14-Aug-24 18 Heat Heat Stress. [Heat Stress Monitor RYG_FS0580 20-Jul-23 20-Jul-24 12
Stack |Oxides of Nitrogen | SPECTROPHOTOMETER RYG_ENO179 18-Sep-23 18-Mar-25 18 Rayong Lab __|Temperature Digital With Sensor RYG_FS0468 10-Oct-23 10-Oct-24 12
Stack [Sulfur Dioxide. [Console Control Unit RYG_FS0315 13-Jul-23 13-Jan-24 6 Rayong Lab _|oH at 25 °C [pH Meter RYG_ENO152 22-Dec-22 22-Dec-23 12
Stack Sulfur Dioxide Flue gas Analyzer RYG_F50d64 23-Jan-23 23-Jan-24 12 Rayong Lab _|BOD DO meter with Sensor RYG_ENO140 21-Nov-22 21-May-24 18
Stack __|Ssulfur Dioide ory Gas RYG_F50317 13.0u.23 13Jan20 5 Rayong Lab__|80D incubator RYG_ENO154 29:May-23 29 Nov-24 18
Stack _|Fydrogen Chloride Console Control Unit RYG_F50315 130023 T30an 20 5 Rayong Lab__|cOD Spectrophotometer RYG_EN0037 185ep 25 18 Mar2s i
Stack  |Hycrogen Chloride Flue gas Analyzer RYG_FS0464 25Jan-24 12 Rayong Lab | Total Suspended Solids Electronic Balance RYG_EN000Z Mar23 Mar 26 12
Stack Hydrogen Chloride lon Chromatography BKK_ENOO69 12-Jan-24 12 Rayong Lab _ [Total Suspended Solids Hot Air Oven RYG_EN0010 20-0ct-22 20-Apr-24 18
Stack Sulfuric Acid Console Control Unit RYG_FS0315 13-Jan-24 6 Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Stack Sulfuric Acid Flue gas Analyzer RYG_FS0464 23-Jan-24. 12 Rayong Lab __|Total Dissolved Solids 180°C Hot Air Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Stack Copper Console Control Unit RYG_FS0315 13-Jan-24 6 Rayong Lab  |Oil & Grease Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Stack Copper Flue gas Analyzer RYG_F50d64 23-Jan-24 12 Rayong Lab |0l & Grease Hot Air Oven RYG_ENOO06 20-0ct-22 20-Apr-24 18
Stack Copper iCP-OES BKK_EL0037 20-Mar-23 19-Sep-24. 18 Rayong Lab |0l & Grease |Water Bath RYG_ENOO61 20-0ct-22 20-Apr-24 18
Stack|znc Console Control Unit RYG_Fs0315 130023 T30an20 5 Rayons Lab_|Chloride Burctte RYG_EN0216 Z55ep23 25 5ep 20 B
Stack |zinc Flue gas Analyzer RYG_FS0a64 25Jan23 25Jan-24 12 Rayong Lab | Total Kieldan Nitrogen Block Digestion Unit RYG_EN018E 15Mar 23 15-Mar 24 1
Stack. Zinc ICP-OES BKK_ELO037 20-Mar-23 19-Sep-24 18 Rayong Lab__|Total Kjeldah! Nitrogen pH Meter RYG_ENO152 22Dec 22 22Dec 23 12
Ambient Copper High Volume RYG_FS0291 - - On site Calibration Water Lab Lead ICP-MS BKK_EL0026 12-Jun-23 11-Jun-24 12
Ambient Copper High Volume RYG_FS0664 - - On site Calibration Water Lab Lead Hot Block BKK_EL00S4 22-5ep-23 22-Mar-25 18
Ambient Copper High Volume RYG_FS0292 - - On site Calibration \Water Lab Lead Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Ambient Copper ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18 Water Lab Iron ICP-MS BKK_EL0026 12-Jun-23 11-Jun-24 12
Ambient Zinc High Volume RYG_FS0291 - - On site Calibration Water Lab Iron Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Ambient | Zinc High Volume RYG_FS0664 On site Calibration Water Lab Iron Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Ambient  [zinc High Volume RYG_Fs0292 On site Calibration Water Lab _|Copper (CP-IS BRK_EL00Z6 12Jn 25 T1Jun 24 12
Ambient__|zinc cp-0Es BKK_ELO03T 20Mar-23 19.5ep26 18 Water Lab  |Copper ot Block BKK_ELO0SG 225ep23 22Mar-25 18
Ambient _|Fydrogen Chioride Field Rotameter BRK_F51002 023 TOct 23 3 Water Lab__|Copper Chamber (Cold Room) BRK_ENO167 30Jun-22 30Dec-23 18
Ambient  [Hydrogen Chloride lon Chromatography BKK_ENOO69 12-Jan-23 12-Jan-24. 12 Water Lab__|Zinc (CP-MS BKK_EL00Z6 12un-23 T1un-24 12
Ambient Sulfuric Acid Field Rotameter BKK_FS1042 1-Jul-23 1-Oct-23 3 Water Lab Zinc Hot Block BKK_EL0054 22-5ep-23 22-Mar-25 18
Ambient Sulfuric Acid lon BKK_EN0069 12-Jan-23 12-Jan-24 12 \Water Lab | Zinc |Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Workplace |Sodium hydroxide as NaOH Field Rotameter RYG_FS0198 1-Jul-23 1-Oct-23 3
Workplace  |Hydrogen Chloride Field Rotameter BKK_F51042 1Taul23 10ct-23 3
Workplace  [Hydrogen Chloride lon Chromatography BKK_ENOO69 12-Jan-23 12-Jan-24 12
Workplace _[Total Dust Field Rotameter RYG_F50198 1025 Toct23 B
Workplace  [Total Dust Field Rotameter RYG_F50198 20ct23 24an-26 3
Workplace __|[Total Dust Digital Balance RYG_ENOO0A LMar-23 LMar-20 12
Workplace [Respirable Dust Field Rotameter AYG_F50198 a2 TOct23 3
Workplace Respirable Dust Field Rotameter RYG_FS0198 1-Jul-23 1-Oct-23 3
Workplace Respirable Dust Digital Balance RYG_EN0004 1-Mar-23 1-Mar-24 12
Workplace Silica (Cristobalite) Field Rotameter RYG_FS0198 1-Jul-23 1-Oct-23 3
Workplace Silica (Quartz) Field Rotameter RYG_FS0198 1-Jul-23 1-0ct-23 3
Workplace _|Silica (Tridymite) Field Rotameter RYG_F50198 1023 10ct-23 3
Workplace _[Sulfuric Acid Field Rotameter BRK_F51002 125 Toct23 5
Workplace _|sulfuric Acid on Chromatography BRK_ENOO69 122023 1202020 12
Workplace _|Copper Field Rotameter RYG_FS0198 oz TOct 23 3
Workplace  [copper icP-OEs BKK_EL0037 20-Mar-23 19-5ep-24 18
Workplace Zinc Field Rotameter RYG_FS0198 1-Jul-23 1-Oct-23 3
Workplace | Zinc ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18
Workplace Nitric Acid Field Rotameter BKK_FS1042 1-Jul-23 1-0ct-23 3
Workplace Nitric Acid lon Ct BKK_EN0069 12-Jan-23 12-Jan-24 12
Noise  |Leqzehrs Sound Catbrator RYG_Fs0213 2%60an 23 26Jan24 7
Noise |Leq2ahrs Sound Level Meter RYG_F50030 25Jan23 25Jan24 12
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PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

Calibration Date 13 Jul 23 Nozzle Set ID. RYG_FS0319
Calibration Sheet No. : C-130723-RYG_FS0319 Vernier Caliper ID.: BKK_F$1123
Nozzle Diameter (cm.) Hi- Lo (,+D,+D)/3
Nozzle ID #
D, D, D, Ap Doy

1 0.298 0.300 0.301 0.003 0.300

2 0.465 0.465 0.465 0.000 0.465

3 0.601 0.602 0.602 0.001 0.602

4 0.770 0.760 0.755 0.015 0.762

5 0.930 0.928 0.930 0.002 0.929

6 1.082 1.080 1.085 0.005 1.082

7 1.240 1.230 1.235 0.010 1.235

8 1.594 1.598 1.597 0.004 1.596
Where
D,.D,D, = There different nozzle diameters at 60 degrees to

each other, each measured the nearest 0.025 mm. ;
Ap = Maximum distance between any two diameters,
must be < 0.100 mm
Dyy =(D,+D,+D)/3
MEASUREMENT PLANE
{.-a(,\l{f.."l F} vigorn phi W w

Calibrated by Approved by

( Mr. Saksit Phaisanphisut )

(Mr.Natthapol Jiengwareewong )

Pitot Tube Calibration Data

Pitot Tube Identification Number : RYG_Fs0320 Calibration Date : 13 Jul 23
Lab test duct Number 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-130723-RYG_FS0320 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp(s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A LegB
Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 2 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842

A P(std)
AP (5

P =

) —cp(B)] must BE <0.01

z [Cp () — Cp(d or E)]

Average deviation(A or B) = ———— must BE < 0.01
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Pitot Tube Calibration Data

Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0472 Calibration Date : 13 Jul 23
Lab test duct Number 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-130723-BKK_FS0472 Cp Standard 0.99

Pitot Tube Identification Number : BKK_FS0473 Calibration Date : 13 Jul 23
Lab test duct Number 258-1-13-01 Standard Pitot ID : BKK_FS0441

Calibration Sheet No. : C-130723-BKK_FS0473 Cp Standard 0.99

Type S Pitot Tube Coefficient Data

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp(s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A LegB

Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840

Test 2 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840

Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842

A P(std)
AP (5

D) =

) —cp(B)] must BE <0.01

z [Cp () — Cp(d or E)]

Type s pitot Standard pitot tube | Type s pitot tube Cp(s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A LegB

Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840

Test 2 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840

Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842

A P(std)
AP (5

P =

) —cp(B)] must BE <0.01

z [Cp () — Cp(d or E)]

Average deviation(A or B) = ———— must BE < 0.01 Average deviation(A or B) = ———— must BE < 0.01
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET PROBE NOZZLE DIAMETER
Calibration Date 130l 23 Ambient Temperature (“C) 29 CALIBRATION DATA SHEET
Calibration sheet No. : C-130723-BKK_FS0469 Relative Humidity (%) : 60 p—— P S— SRk Fe0aT
BKK_FS1144
Digital Temperature 1D BKK_FS0469 Reference Temperature ID - Calibration Sheet No. : C-130723-BKK_FS0474 Vernier Caliper ID.: BKK_FS1123
Serial No. : 1302005 Serial No. : 201090006013
Model XC-572-V Model Digicon-CC-VT-MS Nozzle Diameter (cm.) Hi-Lo (D, +D,+Dy)/3
Nozzle ID #
Next Calbrate : 14 Aug 24 D, D, D, Ad 0.,
Location Digital T Error MPE Pass / Fail 1 0.300 0.299 0.300 0.001 0.300
°c °c °c
oo o o o = Tass 2 0.450 0.450 0.450 0.000 0.450
25 24 il 8 Pass 3 0.599 0.602 0.601 0.003 0.601
50 49 -1 3 Pass
100 101 1 +3 Pass 4 0.763 0.769 0.770 0.007 0.767
— — - = o 0931 0.932 0.932 0.001 0.932
200 200 0 +3 Pass 5
250 250 0 3 Pass 6 1.090 1.092 1.002 0.002 1.091
300 300 0 +3 Pass
500 501 1 pry Pass 7 1.264 1.263 1.264 0.001 1.264
Probe 100 101 1 2 Pass 8 1.599 1.600 1.599 0.001 1.599
120 120 0 43 Pass
140 140 0 43 Pass
Oven 100 101 - 43 -
120 121 - 43 -
140 141 - +3 -
Filter 100 102 2 +3 Pass D, D
Where
120 121 1 3 Pass
140 141 1 +3 Pass D,. D, D, = There different nozzle diameters at 60 degrees to
Exit 0 0 0 3 Pass n N n o
o . » - - each other, each measured the nearest 0.025 mm. ;
20 19 Bl +3 Pass Ap = Maximum distance between any two diameters,
Meter 0 Bl B +3 Pass
must be < 0.100 mm.
2 2 E 3 Pass
50 48 2 3 Pass D,y =(D,+D,+D;)/3
AUX 0 0 ) 3 Pass MEASUREMENT PLANE
25 24 -1 +3 Pass
50 49 -1 +3 Pass -~ .
o leeit Toat b &
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© 3

o s

Pellegen, Jiganeery

( MrNatthapol Jiengwareewong)

phizes

Calibrated by Approved by

( Mr. Saksit Phaisanphisut )
Field Scientist (4) Specialist (1)

FORMNO.: F 06-027 REVISION NO.: 2 ISSUE DATE: 16/2/23

(Mr. Saksit Phaisanphisut ) (Mr.Natthapol Jiengwareewong )

Field Scientist (4) Field Specialist (1)




Calibration Certificate _@&

ENTEEH

e Certificate No: 6 660042
Date of issue : 24-Jan-23

ENTECIHH Calibration Certificate ﬁ

P Certificate No.: G&60043
o

Enstramant deacription . £ BN Sk AN Standard Certificate No. Vendor Duse date
Instrument model 1 Testo 350 New e
Instrument serial no, ¢ 62087344 A4219/21 Linde 30-5ep-25
Ouygen { 02 ) 10,04 % Vol CG-0153-21 Pk 18-How26
no. or control no. 1 RYG_FS0464
& ¥ ek Cuygen ( 02 ) 21,02 % Vol CG-0041-22 Hark 10-Feb-27
Dt — Carbon moncide ( €O ) 80,14 ppm CG-0040-22 Haret 14-FebT7
Probe degcription LI Cartxen monmide ( €O ) 309.9 pom 03721 Linde 2-an23
Probe model 1 Carbon monendde { CO ) 1003 ppm 2563/22 Linde D9-ALg-24
Probe serial e Mitrogen Damdde | NOZ ) 30.34 ppen 270322 Linde 22-hg24
Customar name ¢ ALS LABORATORY GROUP (THAILAND) CO,LTD. Wi ey Gl O ) BLOG rewn R Ut R n
Rétrogen Dimide ( NOZ ) 202.2 ppm e T Linde 2023
Qtentir sikiess A0 X Rod: Shveang hétric Ouide { NO ) 30,08 pom ©G-0089-22 it 13-2un-24
WIS S PUR, 100 Thilund Hitric Coode ( MO ) 150.9 pom WS Unde B2
Total pages of certificate ;3 Pages MNitric Cndde { NO ) 320.6 ppm 244 Linde 02-)u-23
Receiving no. t L2067 Sulphur Dicwice ( S02 ) 50.04 pprn 320521 Linde 250823
Receiving date. 201323 Sulphur Dicoace ( 02 } 100.8 ppm 3507/22 Linde 09-Nov-24
of Gas G 2.498,10.04,21.02 %vol, Carbon Monoside 80.14,309.9,1003 pam, Scpicr (ks 503 F 8011 o e Lo Wk
Mitrogen Draxide 30.34,80.96,202.2 ppm, Nitric Owde 30.08,150,9,320.6 pem,
Bt Dicite ST04100- 18011 gpen) Tomperstwe 222 T Humidiy 565 %RH Fressure 1 10149 mbar
Calibration conditions
Condition of UUC. 5 Used Gas Temparature 23 ¢ Fowrale : 1,200 mimin Gaspresure @ 10214 mbar
Ambient condition + Alofthe out labtary Calibration Results Before Adjustment _ (Table 2)
Temperature I ES T o Standard Mean of Uncertainty
Humidity 1155 £ 15 %RH o e 1%
Eleniton; pce; ;. wna 47 Yaek 48, Laksi, Bangiok 10210 02 (Wi} 2498 247 0028 020
02 {%vol) 10,04 995 009 0.40
Calibration procedure no, :  WI-CL-28-C 02 (%vol) 2102 2108 0.06 0.60
€0 (pprm) BO.14 80 014 20
The cality rtificane expar af g €O {ppm) 3099 306 a9 60
cage factor k=2, whvch for a normal of a5%. €0 (ppen) 100 95 5 12
Bl i i NOZ {ppm) 3034 9 24 a0
i INGZ {ppm) B0.96 M4 656 a0
Brtificate may nol be robend othar iy Al walll) the permission of the Ssuing bomtory. NOZ (ppm) 0232 1951 X 12
Callwation certifcates witfout Spnailice and seal nol ek O (ppm) 30,08 n 192 an
eovtlficate iy e, il reale acoonding fo the NO (por) 1509 153 E 5 an
PR NO (ppm) 3206 5 56 12
b 502 (ppen) S0.04 49 104 &0
Date of calibration . Iden23 502 {ppen) 1008 i o2 &0
502 (ppen) 6011 603 L9 ]
Mr. Sectawt Nusathong Mrs. Nonghuck Wongsettoe
Calibration Technician Technical Manager
FMACLO9-C R 8 Pagelold Hisued Date 26/02/16 FMACLO9-C v S Page2afd Iiausne Dt 26,0216
Industrial Solution sch gk,
17121 Sel AT Yiswh 4B, Lokl Borahick 10210 THALAND Tel, 0-277T9-8888 Callwstion@ontech.ooth 1721 AT Yook 48, Lakal Banghkok 102710 THAILAND Tel 0~2779-8888 Calbration@entechonth
Tax D : 0105536036601  wwwantach.ooth Tax 1D D106536035501  wwwaenechoath
ENTECH Calibration Certificate A ENTECH Calbration Certificate &
A ] - =
‘:._,,_.,;_. i Certificate No.: G 660042 i Certificate No: G 560041
Date of issue : 24-Jan-23
Calibration Results After (Table 3) 2
Standard  Mean of Uncertainty Vi
Parameter of Standard P Error iy Instrument model 1 Testo340
- Anitgaot Oy, @ - ERlabERs 3 “\tuww
02 (Wval} 2498 247 0028 020 M wonolod L R a";".'“m
02 (%Nol) 1004 995 008 0.40 Muoufuciinar A Nowh o GAL. DATE .23 ly “If
02 (ivol) 202 2108 0.06 080 Proba description t - ¢ ST/ SETH Sy
€O {ppm) BOLI4 80 014 0 Probe model 3
€O (ppm) 3099 306 -39 60 Proba serial 1 -
€0 {ppem) 1003 905 . 12 Customer name : ALSLABORATORY GROUP (THAILAND) CO.,LTD.
NG (ppen) 30,34 12 .14 80 Customer address i 100 40, Road, W
N2 (ppen) 80.96 813 034 80 Khet Susn Luang, Bangko, 10250 Thatand
NOZ (ppe) w022 a4 2.2 12 Total pages of certificats : 2 Pages.
NO (ppm) .08 n 192 80 Recelving no. + 230166
o o) ms 2 8 Recsvigdnte, ¢ 20m2)
wam 50.04 o 1.04 &0 of P GG 2:498,10,04,21.02 Yovol, Carbon Monmade 50.14,309.9,1003 ppm,
502 (ppm) 1008 101 02 60 Nitric Cuicke: 30,08,150.9,320.6 ppm, Sulphur Diaéde 50.04,80.96,601.1 pom}
02 (ppm) 601.1 603 19 13 Condition of UUC. + Used
Ambient condition t Mol the Measment ware carled out the stabiized labotary
Remark : 1 cmoljmol = 1-%vol. , 1 pmol/mol = 1 ppm. Temperature  : 23 25°C
Humidity 554 |5 %AM
End of Report Calibration place : pnas 47 Yook 48, ks, Bangkok 10210
Calibration procedure no.:  WI-CL-28-C
The _“"_'_M Yy oF of messrem
Multjpsiect by coverage factor k=2, wihich for 3 af ittt o @ coverage or 95%.
This cerfificate & appled only & itam under fest Snvironmental condition, )
Certificate miy not be. s in JL et W) e peeaission of the Ssuing Bboratory.
Catration centificates wRACOL SENatur anct Sau Aot vl
e tracetity e e
Ineerriationial System of Uis
Date of calibration 1 B3
B G2 Wbt
Mr. Sodtawut Nueathong Mes. Nonghick Worgsettes
Calibration Technician Technical Manager
FM-CLO9-C Rev Pagedold Tesued Date 26/02/16 FM-ELO9-C Rev 8 Pagelof2 ssued Datn 260216

1721 47 Yook 48,

L Laksl, Bangkok 10210 THALAND Tel 0-2770-B888 Calbwationfentech.coth
Tox ID 1 0106636035501  www.entechoath

Sohution
171121 4T Yook 48

Loksi, Bangkok 10210 THALAND Tel 0-2770-8888 Caltwation@entech.coth
Tax 1D 0105636035581  wwwantechooth




Calibration Certificate A

ENTEE S
"‘",'5;_,,,.. Certificate No.: G 660041 ™"
[
Standard References  (Tabie 1)
Standard Certificate No. Vendor Due date
- Owygen { 02 21831 Linde 305ep 25
Cooygen (02 ) 10.04 % Vel CG-0153-21 Nimt 1B-Nenv-26
Oneygen { OF ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monaide ( CO ) 80.14 ppm CG-0040-22 Mt 14-Feb-27
Carbion monaxide ( €O ) 309.9 ppm 2803/21 Linde 220023
Carbioe) moncaxide ( CO } 1003 pom 258322 Linde 09-hug-24
Maric Cride { NO ) 30,08 ppm SGE10068 et 13-3un-24
Mric Gidde { NO ) 150.9 ppm |67/21 Linde dun23
Bric Crdee ( NO ) 320.6 ppm 2944/21 Linde: 02-Jul-23
Sulphur Dicodcke { 502 ) 50.04 ppm 3205/21 Linde: 25-Jul-23
Sulphur Dicide { 502 } 100.8 ppm as7/22 Linde: 05 Nav-24
Sulphur Dicdde { 502 ) 601.1 ppm 304721 Urde 200023
Measured room conditions
Temperature 226 °C Humidity :578 %EH Pressure 10153 mbar
Calibration conditions
Gas Temperature | 2 °C Powrste : 600 mifmin Gas pressure 10182 mbar
Results (Table 2)
Paramaeber of Standard bhors of Error
Values uuc (F1)
02 (%Nol) 2498 246 -0.038 0.20
02 (%Nal) 10,04 9.83 a1l 040
02 (Wvol) 2102 2118 016 0.80
€0 (ppmi) 80.14 8 186 10
00 (ppm) 309.9 326 161 60
€0 (ppm) 1003 1061 56 12
NO (ppm) 30.08 o -3.08 80
NG (ppm) 1509 1 £9 &0
NG (ppm) 3206 0 -11.9 12
502 (ppm) 50.04 49 -1.04 &0
502 (ppen) 1008 % -1.8 &0
|_502 (ppm) 6011 597 41 1
Results { (Table 3)
Standard Mean of Uncertainty
Paramaeter of Standard e Error )
02 {%ol) 2498 246 -0.038 0.20
02 {%Vol) 10,04 993 041 050
02 (%evol) 2102 2118 016 0.80
€0 (ppm) 80.14 81 086 30
€O (ppen) 99 309 0.9 &0
€O (ppen) 1003 1002 -1 7
NG {ppr) 30.08 0 0.08 B
NO {pprm) 1509 153 ER B
O {ppm) 3206 316 46 2
S02 (ppen) 5004 49 104 60
502 {ppm) 100.8 w0 A8 60
502 6011 597 41 13
+ 1 emolfmed = 1 %vel. , 1 pmolfmol = 1 ppm.
End of Report
FMCLAS-C Revl Poge20i2 tsued Date 26/01/16
17121 S0 AT Yook 48, Laksi. Banghok 10210 THAILAND Tel 0-2770-8888 Callbrationfentech colh

Tax 1D 1 105536038661 www.entechcoth
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Sartorius (Thailand) Co,, Ltd.

: 7S

IUM'MM Husnykeang, Bangkok 18310

izl REVIEWBY .
@Tﬂ-’ %u@g{ﬁ@ of Calibrati ﬁPFRoveonv P ‘i

MNEXT CAL. DATE m i%fa‘?

Model Number:  MSE2248-100-DU Certificate No. : 23BCI0115
Descripion : ~ Analytical Balance issued Date :  Friday, March 03, 2023
Serial Number: 0031709552 Reference No, : 204833

IDNo.: RYG_ENO0O3.

Manufacturer:  Sarlorius Page No. : 10f2

‘Customer Name . A ' Group (Thailand) Co.,Ltd. (Rayong Branch)

smﬂnmaTllmm Khu, A Pluak Daeng, Rayong 21140, Thailand,

Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd (Balance Room) =
B16/10 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand.

Calibrated By :  Mr.Chenchai Inthana
Callbration Date : Wednesday. March 01, 2023

Calibration

F No. ; This calibration by
UWMM«MWWWWJ
Based onUKASLAB 14:2019

Matrological data : Ambients Conditions:
Capacity - 220 g Readability : 0.0001 -] Temperature : 230°C - 5.0°C
Humidity - 56.0 % RH ¢ 100%RH

Reasons for cafibration Pressure = + i
[0 tiew trtattaton ] Servics / Rapaired [] Ra-cablration/ Maintsnance Equipment Condition: __[Z] Goxd Dpee O pa
Measurement Methad UKAS Publication Ref :Lab 14

which is abtained from the standard uncartainty mulplied by the
mmmmmam, Iy 85%. Itis with

(GUM), The calibration cersficate the which
mnmummmnmmmmmwurum{m Report of Tolerance came form list of
Sariorius Matrological Spacifications.

Traceability:

Model Number Description Traceabil Cetificate Mo. Due Date
YCS011-522-00 | Sariorius weight st 1mg - 5000g E2.YC5011-522-00 SPC-RT 02212565 | 14-Sep-2023
MHB-38250  HumidityBarometernTemp Lutron MHB-38250  DKSH (19220444 | 5-Sep-2023

== - =
This canif in full with . f
the prior witian approval of the Vierification Operstion Division Cax .

5
b
Sartorius (Thatiand) Co, Lid. A ﬁ% f
M
Mr.chanchai Intmana(Technical Managed) 7o
SOP FM 33 03 February 2022 P

Sartorius (Thailand) Co., Ltd.
120 Pearma § Rosa. Husyoeang. Hesykowang. Dangkok 10310
Tol +88 2643 8381-8 Fax +88 26438347, ¢-mal sarvice thaland@eancnus. com

SARTORILS

Cﬁﬁ%ﬁ@@jﬁ of Calibration

Model Number :
Description :
Serial Number :
IDNo. :
Manufacturer :

MSE2245-100-DU

Certificate No. : 23BCI0115
Issued Date :  Friday, March 03, 2023
Refarence Ho. : 204833

Page No. : 202

Calibration Results : Without Adjustment

Repeatability {Emmtﬁdly {Off-center loading error)
- placed ie lﬂﬂ'l .
nhe s usedio
| express reprocunibaty quantitadverdy RS
Nominal Value : (Low Load) A0, 0998 AT D Mominal value 100 g
20 9 20,0001 200.0000 Tolarance 0.0004 g
Tolacanca | 20.0000 | "200.000
0.0001 g | 20,0000 | "200.0000 Difference
| 20,0000 | “200.0001 1 o
Nominal Value : (High Load) 20,0001 200.0001 2 0.0001
200 g 20.0000 200.0001 3 | 0.0000
— | 2000000 | 200.0000 T 7 4 | 0.0000
00001 g . 200.0001 D 5 0.0001
20.0000 200.0001 [} -
Standard Deviation 0.00004  D.00005
Linearity
Dexciter 5h
Tolerance 0.0002 a
Nominal Valus Conventional Mass Value Displeyed Valua Uncertainty
@ | @ @
0.01 0.0100 0.0100 0.
0.05 0.0500 0.0500 0.0
0.1 9.1000 0.100¢ 0.00013
0.5 M08 (0=2900 9.00014
I 1.0000 1.6000 0.00014
5 | 5.0000 5.0000 0.00014
10 10.0000 10.0000 0.00014
20 20.0000 20.0000 0.00024
50 50. 00060 £0.0000 [1] 15
100 | ~100.0000 100.0000 0.00019 |
200 | "200,0000 200.000% 0.00032
End of Report.
v
SOP FM 33 03 Fabruary 2022

CALIBRATION LABORATORY Co.,LTD.

210-11,14, 58 Sol Prasert Manukil 29 Yaek 4, Prasert Mangket Rd _ Lacgteso, Bangkok 10230
Tol, 0257B-03534 Fax: OQ-578-2672 E-maid waleifl

CLC

mosree 1roan

CERTIFICATE OF CALIBRATION

FOR .

Vil
NOMENCLATURE 5 VACUUM GAUGE i
MANUFACTURER DWYER SVED ﬁ?é
MODEL / TYPE ¢ DPGA-00 it _ /g /3
SERIAL NO, DVGOS[BKK_FS0479]
CLID. NO, 212300278
JOBCONTROL NO.  : 230211016390

CUSTOMER ALS LABORATORY GROUP (THAILAND) CO,, LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN RD.,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, BANGKOK 10250, THAILAND

DATE OF RECEIVED : 11 February 2023 DATE OF ISSUED : 16 February 2023

por taken In st Labarstory Ca., Lid.
Calibrated By : Sittipong Pimdee
Calibration Engineer
Approved By : Mongkol Yotsoontorn
Authorized Signatory
16 February 2023
This Culiration Certil traseability idards, which realize the wnits of measurement ccardiag
i the Internatiens! System of Usits {51
Certificate No, Q23016390
FI011-04001-12 page lof 3
=
L1
(Sl




CALIBRATION LABORATORY C0.,LTD.

2110-11,14,55 Sol Prasen Manukil 20 Yaek 4, Prasen Maruksl R Ladphwao, Banghok 10230

Tel. 02-578-03534 Fax: 02-578-2672 E-mat
CLC
Aswamiditad
e
REPORT OF CALIBRATION
FOR
NOMENCLATURE VACUUM GAUGE
MANUFACTURER s DWYER
MODEL / TYPE : DPGADD
SERIAL NO. : DVGOS[BKK_FS0479)

DATE OF CALIBRATION 14 February 2023

ENVIRONMENT CONDITIONS :
Temperature : (23E12)% Relative Humidity : (55 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPPP-85 according to DKD-R 6-1 as calibration guidelines,

The calibration was performed by direct measurement with Document Process Calibrator and Pressure Module
which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :
Document Process Calibeasor, Fluke Moded 744 SN, 9226007 with Pressure Module Mods] 700PV4 SN, 19268401,

TRACEABILITY :

The are traccable to

I System of Units (S1), through National Institute of Metrology (Thailand).
Certificate No. MP-0195-22, Due Date 18 November 2023,

UNCERTAINTY :
The reported uncertainty is based on o standard uncertainty nubiplied by rage factor of k=2, Ivhas b huated
aceonding o the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides o level of confidence approximately 95%.

CALIBRATION LABORATORY Co.,LTD.

21011, 1,55 Sol Prasert Manckit 20 Yaak 4. Prasen Manuldt R Lacphrac. Banghok 10230
Tel 02-578-00534 Fax: 02-578-2672 oom  E b

CLC

Aeredined
i Vran

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X)) without adjustment () adjustment

The DUC was exercised by applying a known pressure from s zero oo full scale | times. Then 2 series of known
gnuge pressure were applied. The STD reading were reconded and the nseans value were reparted in the table below.,

CALIBRATION DATA
CORRECTION OF PRESSURE
STD Reading { inHg ) Carrection { inHg )
DUE Test point { inkg )

Up Down Up Down
0.00 0.000 0.000 0,000 0.000
10,00 4985 -9.986 HLOLS +0.014
=20.00 =19.97% ~19.981 +H0L021 +0.019
=26.00 -25.976 -25.977 +0.024 +0.023
=17.00 26973 -26974 +0.027 +0.026
“28.00 27971 27971 +0.029 +0.029

Uneertuknty of measurenent = 0.007 kg
Trunsmitting Muid : Afr,
Mote. The Scope of Accredited ANAB Cenificate No, ACDM-2814 Version 008 Fage 36 of 54

This report ks valid for the abave siated instrument/s only.

#ird End of Certificate ##8

Certificate No. Q23016390 Cerifieate No. Q1I016390
F3-011-04/01-12 page2of 3 F3011-04000-12 page3of 3
0f-+10] 0F-+10]
1 ¥
OF a IO e
pciccaliboation gl alitnaion
€& DKSH &= DKSH
A, . ) . Certificats No.: C06230442  Page 2of 3
= Certificate of Calibration P
b o s Without Adjustment
Ecplpusars SPECTROPHOTOMETER Certiicats No.:  COG230442 Wavelength Accuracy (nm), The spectral bandwidth of Std at § nm and LUC at & nm
Model: Issued Dale: 22 Seplember 2023 S ot Einboved sy
Serial No, (orID.); 2021761 (RYG_END179) Job No.: WO-00005352 4pa 418 [ e
Manufacturer: HAGH Page: 1of3 g o 1m0 8
Condition: In Condition 538.00 838 0.00 058
74761 748 038 059
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) 807.04 so7 0.04 0.58
616/10 Moo 5 T.Maenam Khu, Photomatric Accuracy (Absorbance)
A.Pluakdaeng, Rayong 21140, Thailand. Wavelength Standard Uncartainty
0.0000 0.000 0.0000 * D004
Environment Condiion:  Temperature 41 C & 0.2030 0289 0.0040 0.0045
Humidity 616 %RH % s 0.5168 0517 -0.0002 0.0045
1.0208 1.026 0.0038 0.0045
Calibration Place: ALS Laboratory Group (Thalland) Co. Ltd. (Rayong Branch) (Wet Chemistry) 0.0000 0.000 0.0000 0.0045
616/10 Moo 5 T.Maenam Khu, i 0.2887 0.281 0.0057 0.0045
APluakdaeng, Rayong 21140, Thailand, 0.5073 0.506 0.0013 0.0045
1.0083 1,003 0.0053 0.0045
Calibration By: Mr.Nattapat Rungrueang 10,0000 0.000 0.0000 0.0045
[ Dats: 18 S bar 2023 — 0.2516 0248 0.0026 0.0045
The Method used: In house method, CAL-W1-24, base on ASTM E 275-08 and ASTM E 387-04 0.4595 0.461 00015 0.0045
Traceability: This certificate is traceabls to the CRM maintained by National Institute of Standards and 0.9334 08933 0.0004 0.0045
Technology (NIST) through Starma Scientific Limited, 0.0000 0.000 0.0000 0,0045
The standard for Wavelength Certificate No. 111583 and 111584 0.2481 0244 0.0021 0,0045
The standand for Photometric Certificate No. 8114984 i 04652 0.486 -0.0008 0.0045
The standard for Stray light Certificate No. 111585 0.9468 0.045 00018 0.0045
0.0000 0.000 0.0000 0,0045
0.2594 0257 0.0024 0.0045
580 nm
" CE _M S i oo s
(Mr. Nattapat Rungrusang) {Mr. Nitinun Srihawan) 1.0032 1,000 0.0032 0.0045
Peéreon I charge Authorized signatory 0.0000 0.000 0.0000 0.0045
b ‘nooordin Siystemm of Uinits (51 B provides irscesbilty pamom. 02570 0.256 0.0018 0.0045
s it iy o by o 0.4971 0487 0.0001 0.0045
¢ o et 04720 0570 0.0020 0.0045

Delivering Growth - in Asia and Beyond. CAL-FM-COB-15: 12 Sap 2022

2530 sumpie v Henn vwmr T s 10080
T30 Subturmat Foed, Bangohak, Prhrsihanceg, Banghot 1080
Fhons: +66 2438 T600

Delivering Growth - in Asla and Beyond.

CAL-FM-C06-15: 12 Sep 2022




&& DKSH

€& DKSH

lunsesaudnmiaiasiafowinaan

Certificale No.: COB230442 Page3of 3
i WO-00005382
Calibration Results: wiandoslio; SPECTROPHOTOMETER 1 DR300 winuiamatos: 2021761
‘Without Adjustment T
mrday ($u) AIIRHDY (%)
Burey Tght 18 Sep 2023 Swnrmsaiia 18 Sep 2023 HunuwR
Standard: cut-off UUC: Wavelength (nm) ULIC: Transmission (%T) Absorbance [ A) . P
Unf | Lok Und | ik
301.44 +-0.11 nm amn 38 1444
General
* Calibration Marked * Mot TIS| Accredited " in this Cerificale have beon included for pletanas: Z = 5 = E
n Ve com| 8. 0 ) T
= ] 2. A ( SeelAdat, mulu-ueniaton) = |
in) =] 3. e On— O iwdos (On-Off Swicth) &= (=]
The End of Certificate =2 o 4. iunn (Keypad) @ (m]
B o 5. wwwn (Display, Screen Contrast) &= =]
(=] O 6. usekulvivh (Battery Backup) >= 2.5 VDC =] a
[m] =] 7. dpuBanauunniiu (Wavelength Control) o w)
= O 8. Armumnfu ( Check) = O | 807nm=807.3nm
o o 9. uwmerhiflaus (UV < 3,000 hour) o o
= o 10.  uwswrwflausta (Visible < 5,000 hour) = o
o o 1. soeiamaiudeuw (Carousel Module) O [m]
BH Mater and Matar
[m] [u] 12.  hufiaTwsm  Electrode and Connection Cable ) =] =]
o & 13, s=fuavsa=awlu Electrode (Level KCI ) {ua] o
=] [m] 14.  shilafalaw Electrode (Dust Protection Hood) [m] (=]
o o 15, wduldiaTrom (Stand) o o
o o 16, mrranpuiiign (No Sample) o o
o o 17, ssfunsresdeumeus (>= 2.5 b 3.0) o
iitrator
(m] (m] 18. s Piston Burettes 0 [m]
o (] 18.  Funclion Rinsing and Dosing (m] o
a (m] 200 sennsswreuRsginIoilnoy O O
ranfasrgeULD ;
Mr.Nattapat Rungrusang
Service Engineer
Vi sy e TaTal ¢t B i
DHSH Tachnology Limed Tacheology
Prone: <62 2609 7000 Dt info caRatongDaR GO WebStE weew Shah convicensiic hadand Phone: «58 206 7000
Defivering Growth - in Asla and Beyond. GAL-FM-COS-15: 12 Sep 2022 Delivering Growth - In Asia and Beyond, CAL-FM-RI1-03: 20 Jul 2022
DIGITAL TEMPERATURE CALIBRATION DATA SHEET
DRY GAS METER CALIBRATION TEST REPORT
Calibration Date : 13 Jul 23 Ambient Temperature (C) 29
Calibration of Date 13 Jul 23 Barometric Pressure (mm.Hg ) : 751
Next Calibration Date 13-Jan-24 Relative Humidity (%) 600 Calibration sheet No. : C-130723-RYG_FS0317 Relative Humidity (%) : 60
Temperature ('C ) 29.0 Digital Temperature D RYG_FS0317 Reference Temperature ID BKK_FS1144
Dry Gas Meter Data Reference Dry Gas Meter Data Serial No. : 1706003 Serial No. : 201090006013
Calibration sheet No. : C-DDMMYY-RYG_FS0317 Reference Dry Gas Meter ID :  BKK_FS0629 Model XC-62-CV Model : Digicon-CC-VT-MS
Dry Gas Meter D~ RYG_FS0317 Serial No. 1607009 Next Calibrate : 14 Aug 24
Serial No. 1706003 Correction Fator (Y) 1.0000 —
) igital T Error
Model No. XC-62-CV Next Calibration Date 9 Dec 23 Location c c c MPE Pass /Fai
Stack [ 0 0 3 Pass
Dry Gas Meter
Reference Dry Gas Meter Calibration Dry Gas Meter 2 25 0 e Pass
Correction 50 50 0 3 Pass
Vr (Liters) T Vm (Liters) Ti T Avg. Tr 100 100 0 =2 Pass
r (Liters; | T 'm (Liters) i i ! o \/? m Factor 150 150 0 3 Pass
Final Initial Total (c) Final Initial Total (c) (c) (c) (Y) 200 200 0 3 Pass
3000 0.00 30.00 260 2989 0.00 2989 280 280 280 1.0104 250 251 1 3 Pass
30.00 0.00 30.00 26.0 29.86 0.00 29.86 28.0 28.0 28.0 1.0114 300 301 1 £ Pass
500 501 1 3 Pass
60.00 0.00 60.00 26.0 59.88 0.00 59.88 29.0 29.0 29.0 1.0121 Probe 100 101 1 3 Pass
60.00 0.00 60.00 27.0 60.18 0.00 60.18 29.0 29.0 29.0 1.0037 120 121 1 3 Pass
90.00 0.00 90.00 27.0 90.20 0.00 90.20 30.0 30.0 30.0 1.0078 140 141 1 3 Pass
90.00 0.00 90.00 270 90.11 0.00 90.11 31.0 31.0 31.0 1.0121 Oven 100 - - 3 -
120 - - +3 -
Avg. 1.0096 0 N - = N
Filter 100 101 1 +3 Pass
120 121 1 3 Pass
Y = Ratio of reading of reference dry gas meter to dry gas meter ; tolerance for individual + 0.05 from average. 120 P P oy Pass
Exit 0 0 0 3 Pass
10 10 0 43 Pass
20 20 0 +3 Pass
Meter [ 0 0 +3 Pass
P hbehooran W !-, sy 25 25 0 3 Pass
Calibrate by : o Approved by : 50 50 0 ) Pass
AUX [ 1 1 +3 Pass
M. (_jittakorn.sriwasa ) Mr.Natthapol Jiengwareewong 25 2 1 3 Pass
50 51 1 +3 Pass
Field Scientist (2) Specialist (1)
MPE : (Maximum error of MAmAana nsTaituante
j’('/{u’f’«?ﬂru m‘h M
Calibrated by : = Approved by :

FORM NO.: F 06-023 REVISION NO.: 1 ISSUE DATE: 30/6/22

( Mr.Jittakorn.Sriwasa )
Field Scientist (2)

FORMNO.: F 06-027 REVISION N

Mr.Natthapol Jiengwareewong

Specialist (1)

0.:2 ISSUE DATE: 16/2/23
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ARCHEMICA

Certificate of Calibration
1CS-2100: Anion (ID#659)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co., Ltd.

IC5-2100 S/N: 15010977

AS-HV S/N: 5450A36659

For

ALS Laboratory Group (Thailand) Co., Ltd.
o

A

NeAdene,

SO

PO WCETT R

(=

BKK_EL0037

Agihen el
1 CHU LIAWE LD, 22/F DNIT A P +857 832 4304

Agilent Technologies PS8 FRAMA & ROUD, SILOM. BANGRAK Emst  cocamiPaglentcom
Banghnk 10500 Thaland [

Customer Contact:

ALS Laboratory Group (Thailand) Co
Led

Head Office

104 Phatthapakan 40 Fhatthanakan Rd
Khwasng Fhatthanakan Khet Suan
TAX 1D : 0105540004859

Chanattagam mchom@stsglobal.com
27603068

Invalca Ta:

ALS Laboratory Group (Thailand) co
Led

Head Office

104 Phatthanakan 40 Fhatthanakan Rd
Ehwaeng FPhatthanakan Khet Suan

Delivery Site:

ALZ Laboratory Group (Thalland) Co
Ltd

Head Office

104 Phatthanakan 40 Phatthanakan Rd
Ehwaeng Phatthanakan Khet Svan

Location:
Room
Bidg
Lab
Dopt

SERVICE REPORT

Customer Parchase 'mm

Order Numbar: T03T03

Sorvice Rogquest: ESIrﬂcl Roquest Date;

Servies Order: sorvice

6006033811 004800024
REVIEW BY . ik

APPROVED BY

Direct Inquiries to:

Contact Name: Customer Contact Center
Contact E-mail: eec.smtBagilent com

Contact Telephone: 4662 637 6363

Gantict Fax: +662 632 434

Lamtn marn sheut Aglent’s Speciad Difers, Products, Services and o

Operator Sig! Date: Jan 12, 2023 % appications and workllows., Vist st 3t ww agilent som,/ chem
(Mr.Nutdanai Laekhwan) } Agient Technolopes (Thaidand] Larvsed. Hasd Office Citibank HA. Danghok Branch ORIGINAL
" U i Lisng Mg, 2/ U A thabiing
Heati 564 Rama & Rasd, Silor, Basgesk. Subdisict, Wattana Dintrict Banghsk 19110 Thsiind
Appl Chemist Bargiok 16500 Thailand Acc Noc 4124852007 .
\ Tax D 010S5AIEATIE T Krang Thai Barik PEL
Siam Square B 416/1:2 Hama | Ad_ Pathermyan B3 10138
< -~ Thadtang
PR Page 1 ol 3
K5
T
o o e e
NS S SRS ON (AU (oA R
Service Number: Sorvi Numbs
Service Confirmation Date: 2003 2023 Service Confirmation Date: 20.03.2023

Sorvice Instrument: Service Information:

Model | Madel Deseription Sorial Number | Systom Handle Parent Asset. [Problem Deseription: =

Number —] WU-S-00-10-5100-5001143313

SYSIC- | ICP-DES 510075110 System

5100 - Service Provided:

GBUIDA | Agilest 5100 SVOV ICP-OES | MY1B010005 1GP DES 5100 5Y5.10.5100 Complets 0OHW G100ICFOES

Spectrometer Equipmenl ID: BKK_EL0037, all tests passed

(GB410A | 5PS 4 Autosampler AU5440754 ICP OES 5100 S¥5.10.5100

Service lema:

| ltem | Service/Part# | Description 1 oty | Entitlement | Service Starl Servico End

Entorprise Operational | 100 | Agreement | 20032023 | 20.03.2023
Qualfication Entitlement -
= N 1100 % covered
i Service Overview Code:
Additional Infarmation:
" Reason Code: Scheduled Sendce
Diagnosis Code: Scheduled Service
Resolution Code: Schoduled Service
Reported Hours: Travel Hours:
40 o
Custemer Field Service Customer Field Sarvice Date:
Representative Name: | Representative Signature: 20 Mar 2023
Kanyakom Sukpathrajarern %
Customer Name: Customer Signature: Date:
Thitima Baonpeng 20 Mar 2023
'ﬁﬁ‘f]inﬁ
Addtional Commens:
Page2ofd Page 3ol 3




High Volume Air Sampler Calibration Worksheet

Project Site : Sumiden Steel Wire (Thailand) Co. Ltd. Barometric Pressure (mm Hg) : 755
Calibrate Location : Wil 3 1hunuenows (A1) Te (°0): 30
Calibrate Date : 22-Sep-23 High Volume ID : RYG_FS0291
c No. €-220923-RYG_FS0291 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 5333
Calibrator Model : TE-5028A Calibrator Slope : 150765
Calibrator S/N: 1166 Calibrator Intercept : -0.02043
Test No. Delta H,0 Qua 1 Chart Linear Regression
(inch) (m*/min) (CEM)

1 28 11175 2 |gope: 313377

2 34 12293 46 | mtercept: 7.2326

3 42 13640 50| correlation Coefficient : 09994

4 50 14864 54

5 6.0 1.6264 58

1(CFM)
654
y=31.338x +7.2326
00
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
o 2 R

Calibrated by

(Mr.Tinnakorn.kulchart)

Enviro Field Coordinator Scientist (1)

Approved by :

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16

High Volume Air Sampler Calibration Worksheet

Project Site : Sumiden Steel Wire (Thailand) Co.Ltd. Barometric Pressure (mm Hg) : 755
Calibrate Location : Wi 5 wuglns (A2) T °0): 30
Calibrate Date : 22-5ep-23 High Volume ID : RYG_FS0664
Calibrati No.: €-220923-RYG_FS0664 High Volume Model : TE-5009
Calibrator ID: RYG_FS0205 High Volume S/N : 6261
Calibrator Model : TE-50284 Calibrator Slope : 150765
Calibrator /N : 1166 Calibrator Intercept : -0.02043
Test No. Delta H,0 Qa 1+ Chart Linear Regression
(inch) (m*/min) (CEM)
1 28 L1175 42 Slope : 327346
2 34 1.2293 46 Intercept : 55028
3 42 13640 50 Correlation Coefficient : 0.9996
4 50 14864 54
5 58 15994 58
1(cFM)
65.4
y=32.735¢+ 5.5028
00
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
i P TR
Calibrated by Approved by -
(MrTinnakorn.kulchart) (Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16

High Volume Air Sampler Calibration Worksheet

Project Site : Sumiden Steel Wire (Thailand) Co. Ltd. Barometric Pressure (mm Hg) : 755
Calibrate Location : Fawurilau (A3) Temperature (°C) : 30
Calibrate Date : 22-Sep-23 High Volume ID : RYG_FS$0292
Calibrati No. €-220923-RYG_FS0292 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 5497
Calibrator Model : TE-5028A Calibrator Slope : 150765
Calibrator /N : 1166 Calibrator Intercept : -0.02043
Test No. Delta 1,0 Quta 1 Chart Linear Regression
(inch) (m*/min) (CFM)

t 26 10776 42 |Slope: 319137

2 32 11932 46 |ntercept: 7.6749

3 +0 13317 50| correlation Coefficient : 09995

4 48 14568 54

5 56 15719 58

1(cFm)
65.4
y=31.914x + 7.674
0.0
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
pr ) 2.'_ -~ %—w—’

Calibrated by,

(Mr.Tinnakornkulchart)

Enviro Field Coordinator Scientist (1)

Approved by :

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16

ALS ROTA METER CALIBRATION RESULT JULY 2023
Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0577 03 Jul 23 Y =1.2484x - 0.6741 0.9931
BKK_FS0579 03 Jul 23 Y =1.0997x - 0.4918 1.0000
BKK_FS0583 01Jul 23 Y =1.0068x + 1.6459 0.9998
BKK_FS0584 01Jul 23 Y =0.9804x + 9.469 0.9999
BKK_FS0585 07 Jul 23 Y =1.0248x + 0.8333 0.9996
BKK_FS0586 01Jul 23 Y =0.9907x + 11.074 1.0000
BKK_FS0587 07 Jul 23 Y =0.986x + 17.77 0.9993
BKK_FS0588 01Jul 23 Y =0.9751x + 9.8452 0.9999
BKK_FS0589 03 Jul 23 Y =1.0174x + 0.0381 1.0000
BKK_FS0590 01Jul 23 Y =1.0127x - 3.4333 1.0000
BKK_FS0591 03 Jul 23 Y =1.0452x - 51.824 0.9998
BKK_FS0592 07 Jul 23 Y =1.0003x + 14.344 1.0000
BKK_FS0593 01 Jul 23 Y =1.0386x - 41.415 0.9997
BKK_FS0594 07 Jul 23 Y =1.0025x + 6.32 0.9999
BKK_FS0595 01Jul 23 Y =1.0871x - 114.97 0.9985
BKK_FS0596 03 Jul 23 Y =1.038x - 51.974 0.9993
BKK_FS0597 01 Jul 23 Y = 1.0059x - 9.9086 1.0000
BKK_FS1004 01Jul 23 Y =1.0186x + 6.731 0.9998
BKK_FS1005 01Jul 23 Y =0.9922x + 13.993 0.9970
BKK_FS1006 01Jul 23 Y =1.1747x - 3.1235 0.9991
BKK_FS1007 07 Jul 23 Y =1.0737x + 0.8677 0.9997
BKK_FS1008 07 Jul 23 Y = 1.0446x + 1.2156 0.9999
BKK_FS1009 01Jul 23 Y = 1.1044x - 0.8245 1.0000
BKK_FS1010 03 Jul 23 Y =1.2271x - 2.0139 1.0000
BKK_FS1011 03 Jul 23 Y =1.261x - 1.7003 1.0000
BKK_FS1012 03 Jul 23 Y =0.9978x - 3.7238 0.9990
BKK_FS1013 03 Jul 23 Y =1.0245x - 28.65 0.9999
BKK_FS1014 01 Jul 23 Y =1.3135x - 7.0966 0.9961
BKK_FS1015 01Jul 23 Y =0.9802x + 3.8214 0.9999
BKK_FS1016 01Jul 23 Y =1.0726x - 85.581 0.9995
BKK_FS1020 01Jul 23 Y =1.1161x - 1.1986 1.0000
BKK_FS1021 01 Jul 23 Y =0.9566x + 16.524 0.9987
BKK_FS1022 01Jul 23 Y =1.0712x - 89.51 0.9990
BKK_FS1023 01Jul 23 Y =1.3791x - 8.8721 0.9944
BKK_FS1024 01Jul 23 Y =0.9449x + 11.421 0.9993
BKK_FS1025 01 Jul 23 Y =1.0477x - 41.116 1.0000
BKK_FS1026 01Jul 23 Y =1.3389x - 4.918 1.0000
BKK_FS1027 01Jul 23 Y =0.9852x + 1.5238 1.0000
BKK_FS1028 01Jul 23 Y =1.0281x - 19.897 0.9996
Page 10f2 ALS Laboratory Group




ALS ROTA METER CALIBRATION RESULT JULY 2023 ALS ROTA METER CALIBRATION RESULT OCTOBER 2023
Rotameter ID. Calibration Date Regression Result Coefficient (R?) Rotameter ID. Calibration Date Regression Result Coefficient (R%)
BKK_FS1029 01Jul 23 Y = 1.3382x - 8.9776 0.9941 BKK_FS0577 02 0ct 23 Y = 1.2862x - 1.2952 0.9963
BKK_FS1030 01.Jul 23 Y = 0.9818x + 2.3476 0.9995 BKK_FS0579 02 Oct 23 Y = 1.2546x + 0.0065 0.9946
BKK_FS1031 01.Jul 23 Y = 1.0526x - 64.415 0.9997 BKK_FS0583 03 0ct 23 Y =1.0773x - 2.4138 0.9989
BKK_FS1039 01Jul 23 Y =0.998x + 14.823 0.9997 BKK_FS0584 02 Oct 23 Y = 0.9787x + 12.569 0.9999
BKK_FS1040 01Jul 23 Y = 1.0041x - 2.7552 0.9999 BKK_FS0585 18 Oct 23 Y = 1.0322x + 3.7767 0.9998
BKK_FS1041 01.Jul 23 Y = 1.116x - 1.0078 0.9999 BKK_FS0586 02 0ct 23 Y =09777x + 15.405 0.9997
BKK_FS1042 01.Jul 23 Y = 1.0209x + 3.56 0.9980 BKK_FS0587 18 Oct 23 Y = 1.0175x + 14.717 0.9997
BKK_FS1043 01Jul 23 Y = 1.0039x - 5.0143 0.9999 BKK_FS0589 03 Oct 23 Y = 1.0148x + 24143 1.0000
BKK_FS1044 01Jul 23 Y = 1.0807x + 0.9837 0.9998 BKK_FS0590 03 Oct 23 Y = 1.0088x + 0.8429 1.0000
BKK_FS1164 03 Jul 23 Y = 1.0589x + 4.6061 0.9996 BKK_FS0591 02 0ct 23 Y = 1.0733x - 88.805 0.9989
BKK_FS1165 03 Jul 23 Y = 0.9809x + 7.5262 0.9981 BKK_FS0592 18 Oct 23 Y = 1.0037x + 10.388 1.0000
BKK_FS1166 03 Jul 23 Y = 1.0567x - 50.446 0.9999 BKK_FS0593 02 0ct 23 Y = 1.0538x - 60.63 0.9996
BKK_FS1200 03 Jul 23 Y = 1.3634x - 1.3816 0.9991 BKK_FS0594 18 Oct 23 Y = 1.0052x + 5.3238 0.9999
BKK_FS1201 03 Jul 23 Y = 1.0388x - 7.0524 0.9999 BKK_FS0596 03 0ct 23 Y = 1.0449x - 48.241 0.9996
BKK_FS1202 03 Jul 23 Y = 1.0518x - 59.531 0.9998 BKK_FS0597 03 Oct 23 Y = 1.0697x - 83.62 0.9994
RYG_FS0197 01Jul 23 Y = 1.0087x - 3.2838 0.9999 BKK_FS1004 02 0ct 23 Y = 0.9855x + 14.75 0.9992
RYG_FS0198 01Jul 23 Y = 0.9877x + 36.487 0.9999 BKK_FS1005 02 0ct 23 Y =102+ 17167 0.9996
RYG_FS0199 01.Jul 23 Y = 1.0299x - 0.367 0.9992 BKK_FS1006 02 0ct 23 Y = 1.1762x - 3.5619 0.9999
PHK_FS0027 13 Jul 23 Y = 1.1219x - 2.2432 0.9984 BKK_FS1007 18 Oct 23 Y = 1.1405x + 2.6044 0.9993
PHK_FS0028 13 Jul 23 Y = 1.0341x - 6.7967 0.9999 BKK_FS1008 18 Oct 23 Y = 1.1267x + 4.8333 0.9991
PHK_FS0029 13 Jul 23 Y =0.9977x + 8.7829 0.9999 BKK_FS1010 03 Oct 23 Y = 1.0027x + 2.5832 0.9986
SGK_FS0135 14 Jul 23 Y =09877x + 11,513 09974 BKK_FS1011 02 0ct 23 Y = 1.3811x - 6.2068 0.9998
SGK_FS0138 13 Jul 23 Y = 1.0571x - 1.1565 0.9991 BKK_FS1012 02 Oct 23 Y=10017x+09 1.0000
SGK_FS0139 13 Jul 23 Y = 0.9801x + 8.6267 0.9997 BKK_FS1013 02 0ct 23 Y = 1.0593x - 46.02 0.9994
SGK_FS0140 13 Jul 23 Y =0.9978x + 11.644 1.0000 BKK_FS1014 03 0ct 23 Y = 1.0961 - 1.6895 0.9983
SGK_FS0141 13 Jul 23 Y = 1.1349x - 2.2867 0.9990 BKK_FS1015 03 0ct 23 Y =0.9979x + 6.2595 0.9993
SGK_FS0142 13 Jul 23 Y = 0.9915x + 11.403 0.9994 BKK_FS1016 03 Oct 23 Y = 1.0683x - 82.491 0.9995
SGK_FS0143 13 Jul 23 Y = 1.0054x - 4.0648 1.0000 BKK_FS1017 06 Oct 23 Y =0.9981x - 2.2235 0.9998
BKK_FS1018 06 Oct 23 Y = 0.9817x - 20.653 0.9999
BKK_FS1019 06 Oct 23 Y = 1.0152x - 64.485 0.9998
BKK_FS1020 02 0ct 23 Y = 1.2691x - 2.4721 0.9983
Review By : Wb, Approved By : .:SFCM‘ BKK_FS1021 02 0ct 23 Y = 1.0036x + 2.3286 0.9999
(Mr. Wichan Choonharat) T W Sarayuth Jitranont) BKK_FS1022 02 0ct 23 Y = 1.0633x - 73.266 0.9990
Enviro Field Services Manager Assistant General Manager BKK_FS1023 03 Oct 23 ¥=1.0879x - 1.0694 09984
BKK_FS1024 02 0ct 23 Y = 1.0035x + 14857 1.0000
BKK_FS1025 03 0ct 23 Y = 1.0556x - 58.597 0.9999
BKK_FS1026 02 0ct 23 Y = 1.2894x - 1.497 0.9970
BKK_FS1027 02 Oct 23 Y = 1.0082x + 15167 1.0000
BKK_FS1028 02 0ct 23 Y = 1.0433x - 30.012 0.9994
Page20f2 ALS Laboratory Group Page 10f2 ALS Laboratory Group
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ALS ROTA METER CALIBRATION RESULT OCTOBER 2023 &m:: T:l‘:ﬂflfi‘:ﬁ;.'ﬂ'm., % A SA?TO? I lB
Rotameter ID. Calibration Date Regression Result Coefficient (R?) i s —mmm o NECTISETIS 17028 REVIEW BY . - il
BKK_FS1029 02 0ct 23 Y = 1.3494x - 3.5078 0.9981 sl M CAUBRATION 0426
BKK_FS1030 020ct 23 Y = 1.0015x + 1.2214 1.0000 \ C ﬁJ" J J" J"J" 9 APPROVED BY
BKK_FS1031 02 Oct 23 Y = 1.0516x - 56.996 0.9994 = of Calibratign oloslate
BKK_FS1039 02 0ct 23 Y = 0.9991x + 14.527 0.9994 REXVEAE TR xdiumc i
BKK_FS1040 02 0ct 23 Y = 1.0049x - 2.4324 1.0000 Model Number ! MSE125P-100-0U Certificate No. : 23BCI0114
BKK_FS1041 02 0ct 23 Y = 1.1682x - 2.1293 1.0000 Descriplion:  Semi-micro Balance lssued Date ! Friday, March 03, 2023
BKK_FS1042 02 0ct 23 Y = 1.0051x + 6.2533 0.9989 Serlal Number: 0033108993 Reference No. : 204833
BKK_FS1043 02 0ct 23 Y = 1.0022x + 3.96 1.0000 10 Mo © RYG_EN0004
BKK_FS1044 02 0ct 23 Y = 1.0796x + 2.9806 0.9993 Manufacturer:  Sartorius PageNo: 1013
BKK_FS1164 02 0ct 23 Y =12714x+ 0234 09945
BKK_FS1165 02 Oct 23 Y = 1.0029x + 3.3571 0.9994 Customer Name : ALS Laboratory Group {Thelland) Co,Lid. (Reyoeg Brench)
BKK_FS1166 02 0ct 23 Y = 1.061 - 56.83 1.0000 B16410 o 57T Meenomy I, A Phislc Denng. [kayong 2114, Tdand,
BKK_FS1200 02 0ct 23 Y = 1.2803x - 1.4599 0.9962 Calibraled Place : ALS Laboratory Group (Thadland) Co., Lid (Balance Room)
BKK_FS1201 02 0ct 23 Y = 1.0374x - 6.1952 1.0000 £16/10 Moo 5 T.Msenam Khu, A Pluak Dseng, Rayang 21140, Thailand.
BKK_FS1202 02 0ct 23 Y = 1.0486x - 44.05 0.9997
PHK_FS0027 09 0ct 23 Y = 1.1052x + 1.0293 1.0000 Calloaated By MrGhonchei Inthana Calibration
PHK_FS0028 09 0ct 23 ¥ =1.0377x-1.9833 1.0000 Calibration Date: Wednesday, March 01, 2023 Pmodule!do.. This calibration was conducted by
PHK_FS0029 09 Oct 23 Y = 1.0021x + 7.5248 1.0000 Vsing e-bouse foto02)
= Based on UKAS LAB 14 ; 2018
RYG_FS0197 02 0ct 23 Y = 1.0036x + 9.0133 1,0000
RYG_FS0198 02 Oct 23 Y =0.9991 + 17.568 1.0000 Melrofogical dela : Ambiants Conditions:
RYG_FS0199 02 Oct 23 Y = 1.0814x - 1.2993 0.9997 Capaity - 120 g Readabilty:  0.00001 g  Temperature : 24.0°C + s0°c
RYG_FS0654 02 Oct 23 Y =1.1168x - 2.1207 1.0000 Humidity : 63.0%RH = 100%RH
RYG_FS0655 02 0ct 23 Y = 1.0086x + 6.2733 0.9991 el ciiaton fHotie - - -
RYG_FS0656 02 0ct 23 Y = 1.0009x + 8.48 1.0000 Lo it s popitn (7 i it Equisment Conditon: _Hletoperms  TIF
RYG_FS0657 02 Oct 23 Y = 1.0435x + 2.6459 0.9999 Measu rement Method UKAS Publication Ref :Lab 14
RYG_FS0658 02 0ct 23 Y =0.9788x +10.283 0.9992 covrnge ok 2 Wm":m:f " m;,?"::“ Fia Siswr nduipe IsRna by e
RYG_FS0659 02 0ct 23 Y = 1.0074x - 6.621 1.0000 (GUM), The icate documents mthr to National Standards, which
roalise muuldmmmmq o the Intermationsl Standard Syuem of Units (S1). Report of Tolerance came form list of
SGK_FS0135 18 Oct 23 Y =0.9831x + 14.843 0.9994 Sartorius Metrological Specifications
SGK_FS0138 06 Oct 23 Y = 1.0831x - 0.8401 0.9998
SGK_FS0139 06 Oct 23 Y = 0.9826x + 8.6567 1,0000 Traceability:
SGK_FS0140 06 Oct 23 Y =1.0011x +7.8095 1.0000 Model Number | Description Tescesbilly | Cetifcaie No. —
SGK_FS0141 06 Oct 23 Y =1.125x - 12259 0.9998 YCS011-522.00 | Sartous weight sel Img - 5000g E2¥CS011.622:00 | SPC-RT 002212565 | 14-Sep-2023
SGK_FS0142 06 Oct 23 Y = 0.9956x + 10.257 0.9997 MHB-382SD  HumidityBarometerTamp Lutron MHE-3825D DKSH C19220444 5-Sep-2023
SGK_FS0143 06 Oct 23 Y = 1.004x + 3.3105 1,0000
This cantifi PRty Ehis
ﬂdﬂ\' This ather than ot with
Review By : Approved By :7 the pricr written Wumw Cbmhmonmon
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(Mr. Wichan Choonharat)

Enviro Field Services Manager

(Mr.Sarayuth Jittranont)
Assistant General Manager

ALS Laboratory Group

Sartorius (Thadland) Co., Lid

SOP FM 33 03 February 2022




Sartorius (Thailand) Co., Ltd.
126 Rama & Road, Husytwang, Husykwang. Banghca 10310
Tet 4 Fi

fm SARTORILS
C@ﬁf ﬂ@ﬂ@@]ﬁ@; of Calibration

Model Number :  MSE125P-100-DU Certificate No. : 23BCI0114

Description : Semi-micro Balance Issued Date :  Friday, March 03, 2023
Serial Number: 0033108993 Reference No. . 204833

1D No.: RYG_EN0004

Manufacturer:  Sarlorius Page No. : 2of3

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
1 waciout of e koad, L8 113 er 164 of magimim cagacty, placed in ihe
repeatecty s used o n s
| expross neprocucOaty quanitalvel { ATE.
Nominal Value : (Low Load) =Ein fubite =000 Nominal valuie : 50 g
5 9 5.00002 50.00002 Tolacance 000015 g
Tolerance 5,00001 | s0.00002
0.000015 g 5.00002 50,00001 Differance
5.00000 | so.oo001 1 = '
Norminal Value : (High Load) S.00002 50.00000 2 | -0.00001
50 g 5.00001 50.00000 3 0.00000
SrTT— 5.00001 | 50.00000 i 7 4 | 0.00002
0.000015 g 5.00002 50.00001 s | 0,00002
| s.toooz | "sb. 00002 7 9 B |
Standard Devigion ~ 0.000007  0.00000%
Linearity
slope
Tolerance 000004 g
MNaominal Value Conventional Mass Value Displayed Value Deiation Uncerainty
@ | ) @ o) ]
0.01 0.010600 0.01000 0.00000 0.
0.1 | 0,10000 0.10000 0.00000 | 0.0t
1 | 1.00000 1.00000 0.00000 | 6.000028
2 2.00002 | 0.00000 | 0.000030
5 | 3 5.00001 | —6.uuool 4.000033
10 [ 10.00002 10,00002 0.00000 0.000038
0 [ 20.00000 20.00000 0.00000 4.000048
30 30. 00002 30. 00002 0.06060 | 0.000240
40 40.00003 40.00002 | 0.000087
50 | 50.00002 50.00001 | D.000081 |
SOP FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
120 Ravma § Riosc, Husrykeang, Husyiowang, Bangkok 10310
Tal: 465 2643 8381.8 Fisc +68 2643867, a-mak senvios halandsarionus com

SARTORILS

C@Iﬁ]’ﬁ {Fﬁ@@{@ of Calibration

Model Number :  MSE125P-100-DU

Description - Semi-micr Balance
Serial Number: 0033108993

1D No. : RYG,

Manufacturer : Sartorius Page No. :

Calibration Results : Without Adjustment

Certificate No. : 23BCI0114
Issued Date:  Friday, March 03, 2023
Reference No. : 204833

3af3

Repeatability Eccentricity (Off-center loading error)
| mbusiramen P ie 10
ausedio nal
Evpress mproducly quanitabvely ATH
Nominal Value : (Low Load) 2025000 Nominal value : 50 ]
g 100.0000 Tolerance 0.00015 g
Tolerance 100.0000
0,000015 g 100.0000 Difference
100.0000 o) —
Nominal Value : (High Load) 160.0000 Bl =
00 g 1000001 3 =
— 100.0000 3 n 4 -
0.000015 g 100, 0000 5| -
100.0000 8|
Standard Deviation 0.00003
Linearity
Tolerance  0.0001 g
MNominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
@ ! @ ..
65 5.0000 €5.0000 9. .
70 | L0000 70,0000 0. | 0.
75 75.0000 0. | 0.0
0.0000 §0.0000 (A o
85.0001 §5.0001 a. a.
0. 0001 I 90.0001 [H [e:
55,0001 | 95.0000 a. 0.
100 100.0000 4. 0000 | 0. 00024
110 I 3 00 110.0000 0,0000 | 0.00026
120 | ~120.0000 120.0000 0.0000 | ©.00026
End of Repon.
SOP FM 33 03 February 2022

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-45111 Rd Bang] gkok 10700 THAILAND.
Tel0-2435-8800 Fax0-2433-1679 e-malkcal p P p

NSC-TISI-TIS 17025

Cert. No. : ACC23009
Pages : 10f3

Calibration Certificate

Equipment : SOUND CALIBRATOR:
Manufacturer : RION
Model : NC-T4
Serial No.: 3178121
1D No.: RYG _F50213
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND,
Location : =
Ambient Temperature : (230+3) “«C |
Pressure : (1013 £3) kPa |
Relative Humidity : (500 £20 ) %
Received Date @ 24 JANUARY 2023
Calibration Date 26 JANUARY 2023
Date of Issue : 27 JANUARY 2023

Calibrated by : Nathakom Pisutpaisan
Approved by : ? _p_{ 2 Z _
( Thanakul Petchurai )

This certi is issued in with the reqy of ISOVEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibrtion Laboratory.

QF-TS12-04-04 020664

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACC23009
Job No. 1 VC66ACO031

Pages : 2of3
Calibration Procedure : CP-AC-03
Calibration Method : ,
This equipment was calibrated by based on IEC-60942-2003 Standard.
The sound pressure level, frequency and total distortion of the sound calibr d using the refe
microphone.
Condition of this result of calibration :
1. Reference Standard Instruments :
Instrument Madel Serial No, Cert. No.
Waveform Generator 335118 MYS2302742 EF-0008-22
Digital Multimeter 33461A MY53220104  EEL.BP. (4/0265
Digital Multimeter 3461A MY53220076  EEL.BP. 030265
Digital Multimeter 3ME1A MY60024273  EEL.BP, 0570265
Programmable Atlenutor MAT-1070 62100114 EF-(iM9-22
Condenser Microphone 4180 2977900 AA-1013-22
Measuring Amplifier NA-2KAL 34560495 AA-3005-22 g
Audio Analyzer AVR-3360A V74486069 EF-0010-22 07-Feb-23

2. This result of calibration was found aceuraic as shown on date and place of calibration for this calibrated ftem only.

3, This cenificate is traceable 1o the i 1 system of unit
3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates
CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACC2Z3009
Job No. 1 VO66AC0031
Pages  : 3of3
Result of calibration ;.
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure bevel valug value Uneertainty limit
(4B) (d) (dB) (dB) (dB)
9 94.16 0.16 0.14 0.40
2, Frequency
Specified Mensured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1003.2 0.3 01 10
3. Total distortion
| Messwedvalue (%) | Uncertainy (%) | Tolerance limit (%) |
It 197 | 0.0 | 3.0 |

The reported uncertainty is based on a standard unceriainty multiplicd by coverage factor & =2

or any value following caleulati

iding a lavel of confidence of i 95 %

End of Calibration Certificate

QF-TS1 2-M-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Rd, Bangbunmru, Bangplud Bangkok 10700 THAILAND. MSC-TESI-TIS 17025
Tel0-2435-8300 Fax.0-2433-1679 il:cal http:/f
Cert. No. : ACL23083
Pages : 1of8
Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00734225 / 157777/ 22653

1D No.: RYG_FS0030

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - . _ n _EP
Ambient Temperature : {230 £3) " gl 7o
Pressure : (1013 £3) kPa
Relative Humidity : { 500 +20 ) %
Received Date : 24 JANUARY 2023
Calibration Date : 25-26 JANUARY 2023
Date of Issue ; 27 JANUARY 2023

Calibrated by : Nathakom Pisutpaisan

Approved by : 7

. féf/ Zz e
(  Thanakul Petchurai )

This centificate is issued in accordance with the requi FISOVEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS | 2-4-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
poao i b CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL23083
Job No.  : VO66ACHO31

Pages : lof8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by based on TEC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tests 10 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and

Standard Instruments.
For iests resulis of each items were made by observation of each Instruments display and also with SEM's display.

Condition of this result of calibration :

1. Reference Stndard Instruments ;
Instrument Model Serial No, Cort.No.  DueDate
‘Wavelorm Generator 332104 MY48017076 Efm-ﬂ 04-Feb-23
Waveform Generator 335118 MY52302742 EF-0008-22  04-Feb-23
Digital Multimeter 33461A MY53220104  EELBP. 040265  09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273  EEL.BP. 050265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22  07-Feb-23
Condenser Microphone 4180 2977900 AA-101322  24:Feb-23
Measuring Amplifier NA2KAL 34560495 AA3005-22  22-Feb-23

2, This result of calibration was found sccurate as shown on date and place of calibration for this calibrated ite I
3. This cenificare is raceable 1o the @ ional system of unit maintained at :

3.1 Mational Institute of Metrology (Thailand),

3.2 Thailand Institute of Scientific and Technological Résearch (TISTR),

QF-TS12-04-(4-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
EESNEERY CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23083
Job No.  : VC66ACH031

Pages @ 3of8
Summary of Measurement Result ;.
Parameter Pass | Fall uncertainty of
(dB) >
measurement (dB)
1. Absoluie sensitivity v T 0.2 NA
2. Self-generated noise v - 02 WA
3. Acoustical signal tests of fr
125 Hz. v = 0.3 06
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 07
4, Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz 10 20 kHz - . . 1.0
5, Frequency and time weightings at 1 kHz v 0.2 0.2
6. Long - term stability v . 0.l 0.1
7, Level lincarity on the reference level range v z 0.2 0.3
8. Level lincarity including the level range control v - 0.2 0.3
5. Tone burst response v - 0.2 0.3
10. Peak C sound level v < 02 0.35
11. Overload indi v - 0.2 025
12. High level stability v - 0.1 0l

QF-TS1 2-04-04-020604

2 Bdof -




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

haanie CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No, : ACL23083
Job No, @ VOG6ACH031
Pages : d4of8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB )
93.9 (93.95) 93.9 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB )
12.1

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.1
Flat 249

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various freq ighting response curve (dB)
(H: Acceplance
2} Flat Coweight | Acweight iy

it
125 0.3 0.3 0.3 %15
1000 0.0 0.0 0.0 + 1.0
5000 -L.1 -L1 -1.0 +5.0

QF-TS12-4-M-020664

7 ol

§ ITHIP O RN, SITHIPORN ASSOCIATES CO,LTD.
b CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23083
Job No.  : VOH6ACH031

Pages : Saf8
4. Electrical signal tests of frequency welghtings
Weighting network response with relative to | kHz
Frequency Devintion from various frequency weighting response curve (dB)
Hz = e Acceplance
§He) Flat C-weight A-weight Limis
63 0.0 0.1 0.0 2.0
125 0.0 0.0 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 =10
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 £3.0
000 0.0 0.1 0.1 +5,0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings s | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB )
A - weight 94.0 00 -
C - weight 94.0 0.0 +02
Flat 94.0 0.0 02
5.2 Time weighting ot | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 940 0.0 £
Slow 940 0.0 *0.1
Leq 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB} (dB) (dB) (dB)
A - weight 94.0 9.1 0.1 +0.3

QF-TS12-04-04-020664

7 Al

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
o I CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
PR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23083
Job No. @ VOG6ACH031

Pages : 6of8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB ) (dBB) (dB ) (dB)
137.0 137.0 0.0 +1.1
1360 136.0 0.0 1.1
135.0 135.0 0.0 L2 |
134.0 134.0 0.0 +11
133.0 133.0 0.0 1.1
132.0 132.0 0.0 & 1.1
1310 131.0 0.0 + 1.1
129.0 129.0 0.0 =11
124.0 124.0 0.0 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 =11
109.0 109.0 0.0 & L1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 211
4.0 0 0.0 * 1.1
9.0 39.0 0.0 +1.1
B4.0 4.0 0.0 Ll
T9.0 T9.0 0.0 ]l
74.0 T4.0 0.0 =11
64,0 69,0 0.0 1.1
64.0 4.0 0.0 & 1.1
59.0 55.0 0.0 +1.1
54.0 54.0 0.0 L1l
49.0 49.0 0.0 1.1
44.0 44.0 0.0 £11
39.0 389 0.1 1.1
34.0 3.0 0.0 1.1
30,0 9.9 0.1 1.1
290 8.9 0.1 +1,1
28.0 27.9 0,1 + 1.1
270 26.9 0.1 1.1
26.0 259 1 LR
25.0 24.9 -0.1 &1Ll

QF-TS12404-04-020664

Cert. No. : ACL23083
Job No. 1 VC66AC0031

7 Rt

Pages 1 Tof8
8. Level lnearity including the level range control
Anticipated |  Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 940 94,0 0.0 £1.1
9. Tane bursi response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (s ) (dB) (dB) (dB) (dn)
0.25 1 108.0 107.9 =0.1 1.55-5.0
Fast & 8 17.0 117.0 0.0 1.0;-25
200 300 134.0 134.1 0.1 1.0
Sk 2 8 1080 108.0 0.0 1,5;5=5.0
200 300 127.6 127.6 0.0 1.0
0.25 | 99.0 98.9 -0 L5;-5.0
SEL 2 § 1080 108.0 0.0 10;-25
200 300 128.0 128.1 0.1 =10
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceplance
in Value Value, Lepeak Value Limits
test signal (dB ) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 b
O 136.4 136.0 ~0.4 3.0
Mumnber of cycle Anticipated | Measured Devisted | Acceptance
in Value Value Value Limits
test signal (dB ) (dB ) (dB) (dB)
Continuous 133.0 133.1 0.1 -
Positive hall cyele 1354 135.2 -0.2 2.0
Negative half cycle 1354 135.2 0.2 2.0

QF-TS|2-04-04-020664




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
p hi ' e i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23083
Job Neo. : VO66AC0031
Pages : Bof8

11. Overload indication

Measured value ( dB ) Deviated | Acceptance
Positive Negative Value Limits
89.6 B9.6 0.0 1.5
12. High level stability
SLM Display | SLM Display |  Deviated Acceplunce
Frequency at initial at final Value Linits
Weighting (dB) (dB) (dB} (dB)
A - weight 137.0 137.1 0.1 403

The reported uncenainty is based on a standard uncertainty multiplied by coverage factor k = 2.
or any value following calculati iding alavel of confidence of 95 %

End of Calibration Certi

QF-TS 12-04-04-020664 7_‘ : ;

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn R, Bangbumru, Bangplud Bangkok 10700 THAILARD, NSC-TISI-THS 17005
Tel0-2435-8800 Fax0-2433-1679 e-mailcal Ithiph om http:/fy ithiph
Cert. No. : ACL23249
Pages : laf8
. . .
Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 Microphone UC-52 / Preamplifier NH-24

Serial No.: 0734218/ 146937 | 34368

1D Nao.: RYG_FS0031

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGROK, 10250 THAILAND.

: : AEVIEW BY i ¥
Amblent Tempersture s (230 43) o REVIEWBY ., 5 thorn 1
Pressure : (1013 £3) kPa
Relative Humidity : ( 500 +20) % AN ERRY ek ol

|

{ NEXT CAL DATE . ofs/14..
Received Date : 13 JULY 2023
Calibration Date : 10 AUGUST 2023
Diate of Issue 11 AUGUST 2023

Calibrated by : Mathakom Pisutpaisan

s
Approved by : / W‘/_ -
<
)

( Thanakul Pewchurai

This certificate is issued in accordance with the requirements of ISOMEC 17025 standard, may not be reproduced
other than in full, cxcept with the prior writien approval of the head of Calibration Laboratory.

QF-TS12-D4-D4-020664

SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
FrEociatel CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. 1 ACL23249
Job No. : VCG6ACO085

Pages : 2ofB
Calibration Procedure : CP-AC-01
Calibration Method :
“This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests 1o A ical nd ical signal tests of freq) sighting with Anechoic chamber and Reference
Stanuburd Instruments.
For tests results of each items were made by ion of each display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments ©

Instrument Model Serial No, Cert. No. Due Date
Waveform Generator 332104 MY 48017076 EF-0009-23  07-FEB-24
Waveform Generator 33518 MY52302742 EF-0010-23  O7-FEB-24
Digital Multimeter 33614 MYS3220104  EELBP 300266 13-FEB-24
Digital Multimeter 3M61A MY53220076  EEL.BP 2900266 13-FEB-24
Digital Multimeter 344614 MY60024273  EEL.BP 3110266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-D011-23  0B-FEB-24
Condenser Microphone 4180 2977900 AATOOI23  14-FER-24
Measuring Amplifier NA-4ZKAL 34560495 AAD02-23  14-FEB-24

2, This resuli of calibration was found accurate as shown on date and place of calibration l'wlh_ilcllm item only,
3, This certificate is traceable to the i ional system of unit maintained at

3.1 National Institate of Metrology (Thailand),

3.2 Thailand Institute of Seientific and Technological Research (TISTR),

QF-TS1 2-04-04-020668
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SITHIPOQRN; SITHIPORN ASSOCIATES CO,LTD.
AXpRsINIes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23249
Job No.  : VOGGACTORS

Pages : lal8
Summary of Measurement Resulf ;.
1 o R gt
Parameter Pass | Fail uncertainty of
5 measurement (dB)
1. Absolute sensitivity v - 02 NiA
2, Self-gencrated noise v - 02 NA
3. ical signal tests of freq ighting:
125 Hz v - 0.3 0.6
1000 Hz v = 0.3 0.6
8000 Hz v . 0.3 0.7
4. Elecirical signal tests of frequency weightings
For 10 Hz 1o 4 kHz v 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - 1.0
5. Frequency and time weightings at 1 kliz v < 0.2 0.2
6. Long - term stability v - 0,1 0.1
7. Level linearity on the reft level range v = 02 0.3
3. Level lincarity including the level range control v - 02 0.3
9. Tone burst response v - 02 03
10. Peak C sound level v - 02 0.35
11, Overload indication v = 02 0.25
12, High lovel stability v . 0.1 0.1
Note : Pass/Fail evaluation for each parameter,
will be considered wogether from the Timit and the Maxi ined inty of

OF-TSI2-04-04-020664 P f 5




SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
o b CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No, : ACL23249
Job No. @ VO66ACTORS

Pages @ 4ol8
Hesult of calibration ;.
1. Absolute sensitivity
Reference Mmumd Acceptance
Acoustic Signal Value Deviation Limit
(dB ) (dB )y (dB} (dB )
93.9 (93.98) 939 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
233

2.2 The microphone of the sound level meter was replaced by electrical signal input device,

Frequency Measured value
Weighting (dB)
A - weight 148
€ - weight 19.7
Flat 257

3. Acoustical signal tests of frequency welghtings
Meter free-field acoustic response al a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
Hz = Acceplance
L Flat C-weight Aswelght T
125 0.7 0.8 0.8 * 1.5
1000 0.0 0.4 0.0 1.0
BO00 0.2 0.3 0.3 +5.0

QF-TS1 2-04-04-020664

5= Al

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

A CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACLI3249
Job No. : VOGGACHISS
Pages : Saf8
‘. Eb feal sk 1] tosts I‘ ighii
Weighting network response with relative 10 1 kHz.
Frequency Dieviation from various fr -y weighting response curve (dB)
(Hz) 3 = Acceptance
Flat Coweight | A-weight e
63 0.0 4.1 0.1 420
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 415
300 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 00 3.0
$000 0.0 [ 0.1 5.0

5. Frequency and time welghtings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated | Measured Devisted | Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (4B ) (dB)
A - weight 9400 94.0 0.0 202
C - weight 94.0 940 ] 402

Flat 9.0 940 0.0 £02

5.2 Time welghting at 1 kHz

Anticipated | Measured Devinted Acceptunce

Frequency Value Value Value Limits

Weighting (dB ) (dB ) {dB ) (dB )
Fast 94.0 924.0 0.0 0.1
Slow 94.0 94.0 0.0 +0.1
Leg 94.0 94,0 0.0 £0.1

6. Long - term stability

SLM Display | SLM Display | Deviated | Acceptance

Frequency Al initial at final Value Limits
Weighting (dB) (dB ) (dB) (di3 )
A - weight 94.0 94.0 0.0 £03

OF-TS1 2-04-04-020064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23249
dob No. 1 VOOBACHORS
Pages : Gol8

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 £11
136.0 136.0 0.0 11
135.0 135.0 0.0 +11
134.0 1340 0.0 + 1l
133.0 133.0 0.0 # 1.1
132.0 132.0 0.0 1.1
131.0 1310 0.0 + 1.1
129.0 129.0 (.0 *1.1
124.0 124.0 0.0 * 1.1
119.0 119.0 0.0 £1.1
114.0 114.0 0.0 +1.]
109.0 109.0 0.0 & 1.1
104.0 104.0 0.0 14
9.0 99.0 0.0 + 1.1
4.0 G40 0.0 * 11
9.0 BEL.0 0.0 + L1
4.0 84.0 0.0 L1
79.0 79.0 0.0 +11
74.0 4.0 0.0 1.1
69.0 69.0 0.0 ;1
64.0 64.0 0.0 £ 1.1
59.0 59.0 0.0 £1.1
54.0 539 0.1 +1.1
49.0 48.0 0.0 +1.1
44.0 44.0 0.0 +1.1
390 389 0.1 * Ll
34.0 340 0.0 E L1
30.0 29.9 0.1 * 1.1
200 29.0 0.0 %11
8.0 8.0 0.0 % 1.1
27.0 1.0 0.0 + 1.1
26.0 26.0 0.0 £ 1.1
25.0 25.0 0.0 £1.1

QFTS1 204-04-0206064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FIREIntEs CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23249
Job No.  : VCG6ACO08S

Pages : Tal8
&, Level lincarity including the level range coniral
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB ) (di)
Auta 94.0 94.0 0.0 k]
9. Tane bursi response
Time Tone burst Anticipated | Measured Devinted | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB ) (di3) (dB) (de)
0.25 1 108.0 107.9 - 1.5;-50
Fast 2 8 117.0 117.0 .0 103-2.5
200 B00 134.0 134.0 0.0 210
Sies 2 8 1080 108.0 0.0 1.5;-50
200 800 127.6 127.6 0.0 £1.00
0.25 1 99.0) 98.9 0.1 1.5;-5.0
SEL 2 5 1060 108.0 0.0 1.0;-2.5
200 00 128.0 128.1 L8] £1.0
10. Peak C sound level
Number of cycle Anticipated |  Measured Deviated | Acceptance
in Value Value, Lepeak | Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 1330 133.0 0.0 3.0
One 1364 135.3 =11 +3.0
Number of eyele Anticipated | Measured Devisted | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB )
Conti 133.0 133.0 0.0 2.0
Positive half eycle 1354 1352 0.2 20
Megative half cycle 135.4 1352 02 24

QF-TSI2-04-44-020664
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SITH I PORN/ SITHIPORN ASSOCIATES CO,LTD.
IR RS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23249
Job No.  : VO6BACO08S
Pages : Bol8

11, Overload indication

Measured value { dB ) Deviated Acceptance

Positive Hegative Value Limits

one-half eyele | one-half cycle (dB) (dB )

B9.6 9.5 0.1 .5

12. High level stability
SLM Display | SLM Display Deviated Acceptance

Frequency al initial al final Value Limits
Weighting (dB) (dB) (dB) (dB)
A = weight 137.0 137.0 0.0 .3

The reported uncertainty is based on a standard uncertainty multiplied by covernge factor k =2

or any value followi leulati iding a lavel of s of i 95 %

End of Calibration Certifi

QF-TS1 24M4-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Rd ,Bangb Bangplud Bangkok 10700 THAILAND. NSC-TISETIS 17025
Tel0-2435-8800 Fax.0-2433-1679 il:cal ithiph hatpf hipy om
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 | Preamplifier NH-24

Serial No.: 00472132 / 169445 / 72466

ID No.: RYG_FS0304

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : Z o ?
Ambient Temperature : (230 £3) C EVIEIEN .. i
Pressure : (1013 £3) kPa ‘_@
Relative H 3 { 500 +£20 ) [ APPROVED BY =3
\la| 24
Received Date : 23 AUGUST 2023 L NEXT CAL. DATE . F r o3 BB
Calibration Date 01 SEPTEMBER 2023
Date of Issue : 04 SEPTEMBER 2023

Calibrated by : Nathakom Pisutpaisan
Approved by : / W =
{  Thanakul Petchurai )

This certifi is issued in d with the

qui T ISOIEC 17025 standard, may not be reproduced
ather than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS 1204440206604

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AFanEIaEes CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23261
Job No. 3 VCE6ACH094
Pages @ 2078

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests to feal and Electrical signal tests of freq ighting with Anechvic chamber and Reference
Stundard Instruments.

For tests results of each items were made by observation of each Instruments display ind also with SEM's display.

Condition of this result of ealibration :
1. Reference Standard Instruments ©

Wavelorm Generator 332104 MY48017076 EF-0009-23  07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23  07-FEB-24
Digital Multimeter IM61A MYS3220104  EELBP 300266 13-FEB-24
Digital Multimeter 34614 MY53220076  EELBP29/0266 13-FEB-24
Digital Multimeter 344614 MY60024273  EEL.BP31/0266 14-FEB-24
Programmable Attenuntor MAT-1070 62100114 EF-0011-23  08-FEB-24
Condenser Microphone 4180 2077900 AA-ID0I-23  14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14FEB24

2, This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3, This certificate is traceable 1o the intemational sysiem of unit maintained at & '

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TS 1 204040200664
= 2l .

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
EPREIRINS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23261
Job Mo, : VOB6ACH094

Pages 1 30f8
Summary of Measurement Result :
Ui permitted
Parameter Pass | Fail uncertainty of
m measurement (dB)
1. Absolute sensitivity v - 0.2 WA
2. Self I noise v - 02 NA
3. Acoustical signal tests of i
125 Hz v - 03 0.6
1000 Ha il . 0.3 0.6
$000 Hz v - 03 07
4. Electrical signal tests of freq ightings
For 10 Hz 1o 4 kHz v 03 0.6
For >4 kHz to 10 kHz v 0.3 0.7
For = 10 kHz 10 20 kHz - i - 1.0
5. Frequency and time weightings at | kHz ¢ 0.2 02
6. Long - term stahility v 0.1 0.1
7. Level linearity o the reference level range v 0.2 03
8. Level linearity including the level range control v 02 0.3
9, Tone burst response v 0.2 0.3
10. Peak € sound level v, - 0.2 038
11, Overload indication v - 0.2 0.25
12. High level stability v - 0.1 [
Note 1 Pass/Fail evaluntion for each parameter,
will be considered together from the P limit and the il itted inty of

OF-TS1 2-04-4-02004 ’w‘—




$IT H_I PORN; SITHIPORN ASSOCIATES CO.,LTD.
FryrreTes CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL23261
Job No. @ VOSSACH94

Pages  : dol8
Result of calibration ;
1. Absolute sensitivity
Reference Mensured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (d8) (di ) (dB)
93.9 (93.98) 939 0.0 +0.3
21, Self-generated noise
2.1 Normal test
Measured Value
(dB )
16.0

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB )
A - weight 87
C - weight 159
Flat 218

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic resporse at a level of 84 dB

Frequency Dieviation from various frequency weighting response curve (dB)
e Flt Cosgt | Awoight RN
Limits
125 0.3 03 n3 215
1000 01 0.1 0.1 =10
RO00 -14 -1.5 =1.5 5.0

QF-TS1 2-4-44-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FLIANIOTS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23261
Job No. : VCeaACH094

Pages : 5of8
4. Electrical signal tests of lrequency weightings
‘Weighting network response with relative to | kHz.
Frequency Deeviation from various frequency weighting response curve (dB)
(Hz) % Acceplunce
Flat C-weight A-weight Limis

63 0.0 0.0 0.0 £21.0

125 0.0 0.1 0.0 +1.5

250 0.0 0.0 0.0 £1.5

500 0.0 0.1 0 1.5

1000 0.0 0.0 L] +1.0
2000 0.0 0.1 0l +2.0
4000 0.0 0.1 [ 410
000 (4] 0.1 01 5.0

5. Frequency and time welghtings at | kHz
5.1 Frequency weightings m | kHz

Anticipated Measured Deviated Acceplance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 94.0 94,0 0.0 +0.2
€ - weight 9.0 94.0 0.0 02

Flat 94.0 940 0.0 02

5.2 Time weighting ut 1 kHz

Anticipated | Measured Deviated | Acceplance

Frequency Value Value Value Limits
Weighting (dB) (LdB ) (dB} (4B )
Fast 94.0 94.0 0.0 0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 940 0.0 +0.1

6, Long - term stability

SLM Display | SLM Display | Deviated | Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (i) (dB) (dB)
A - weight 94.0 94.1 01 03

QF-TS1 20404020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
all ol bl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23261
Job No. ¢ VOG6ACHI9

Pages : Tol8
8. Level Hoearity including the level range control
Anticipnted | Measured | Deviated | Accepance
Range Value Value Value Limits
(B ) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9, Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 01 1.5;-5.0
Fast 2 8 17.0 1169 0.1 1.0;-2.5
200 800 134.0 134.0 0.0 £1.0
g 2 [ 108.0 107.9 0.1 15;5-5.0
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 988 0.2 1.5;-5.0
SEL ¢ 8 108.0 1080 0.0 10;-2.5
200 800 1280 1280 0.0 £1.0
10, Peak € sound level
Mumber of cycle Anticipated | Measured Deviated | Acceptance
in Value | Value, Lepeak|  Value Limiits
test signal (dB) (dB) (dB) (dB)
Continuous 1330 1330 0.0 +3.0
One 1364 1355 0.9 +3.0
Number of cycle Antiipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (i) (di)
Continuous 133.0 133,0 0.0 £2.0
Positive half eycle 1354 135.1 0.3 2.0
Negative half cycle 135.4 135.1 0.3 2.0

QFTS1 2-04-04-020664 M
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RETRSTELRS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23261
Job No.  : VOGEACTIN
Pages @ Bol§

11 Overload indication

Measured value ( dB ) Devinted Acceptance
Positive Negative Value Limits
enc-half eyele | one-half eycle (dB) (dB)
0.5 89.6 0.1 415

12. High level stability

SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (d3) (dB)
A - weight 137.0 137.0 0.0 0.3

The reponed uncenainty is based on a standord uncerainty multiplied by coverage factor k =2

or any value following caleulati iding 2 kvel of confid of imately 95 %

End of Calit Certi

QF-TS] 2-04-04-020664




SITHI PO RN, SITHIPORN ASSOCIATES CO,LTD.
SITHIPORN ASSOCIATES CO.LTD. O CALIBRATION LABORATORY
CALIBRATION LABORAT‘ORY Continuation of Calibration Certificate

Cert. No. 1 ACC23005

451-45171 5i Rd. B 10700 THAILAND, NSC-TISH-TIS 17025 ;loh No. : \;C:im
_ (et Aty gl ithick AR
Telo 24334300 Fx02NSA 1T . — T Calibration Procedure:  CP-AC-0}
Pages : lof3
- - 2 .
Calibration Certificate Calibration Method :
This equipment was calibrated by based on [EC-60942-2003 Standard,
Equipment : SOUND CALIBRATOR The sound pressure level, fi and total distortion of th d calibrator was measured using the reference
Manufacturer : RION aioonilids:
Model : NC-75
Serial No.: 35002736
1D No.: RYG_FS0M96 Condition of this result of calibration :
1. Reference Standard Instrumcnts ©
Instrument Model Serial No, Cert, No, Due Date
Condition As Found : GOOD Waveform Generator 335118 MY52302742 EF-0008-22 M-Feb-23
Digital Multimeter 3MEIA MYS3220104  EEL.BP. 040265  09-Feb-23
! : Digital Multimeter IMEIA MYS3220076  EELBP.O30265  09-Feb-23
: ALS LABORATORY GROUP (THAILAND) CO., LTD. g i
Customer : A AN A EATHANARAN RO R Digital Multimeter 3361A  MY60024273  EEL.BP.0SN265  09-Feb-23
KHWAENG PHATTHAN J\.K)\N KHET SUAN LUANG, Programmable Atienuator MAT-1070 62100114 EF-0009-22 07-Feb-23
OK, 10250 THAIL AND, Condenser Microphone A180 2977900 AA-1013-22 24-Feb23
bRt ) = Measuring Amplifier NA-ZKAI 34560495 AA-3005-22 22-Febr23
Audio Analyzer AVR-3360A  V744B606Y EF-0010-22 07-Feb-23
Location : < 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Ambient Temperature : (230£3) “C 3. This cartificats i racesble to the & fousal it of il ralntained ot
/ P: i =
Pressure : (103 *2 : : ’;: 3.1 National Institute of Metrology (Thailand).
Relative Humidity : ( 500 3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Received Date : 06 JANUARY 2023 S
Calibration Date : 17 JANUARY 2023
Date of Issue : 19 JANUARY 2023

Calibrated by : Nathakom Pisutpaisan

Approved by : 7—' Mz_. -

( Thanakul Petchurai )

This certificate is issued in accordanice with the requirements of ISONEC 17023 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS1 2-0:4-4-020664 QF-TS 1 2-14-04-020604
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

S TN T e SITHIPORN ASSOCIATES CO,LTD.
i oo CALIBRATION LABORATORY

Cert. No. : ACC23005

451-451/1 Sirinthom Rd,Bangbumeu, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Job No. : VCE6ACHN24 Tel0-2435-8900 Fax.0-2433-1679 flzcal ip hitpf ithip
Pages  : 3of3 Cert. No. : ACLZ30T8
Result of calibration : T 2 1P
- L3 L3
Calibration Certificate
1. Sound pressure level Equi SOUND LEVEL METER
uipment : A
i Manufacturer : RION
Specified sound =
e Measured | Devinted Tolerance Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
(dB) oy i i it Serial No.: 00296515 / 179119/ 87526
(dR) (dB) (dB) (dR) 1D No.: RYG FS0432
94 93.98 0,02 0.14 040
Condition As Found : GOOD
2. Frequency
Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD.
Specified Measured | Deviated Tolerance 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Frequency value - Te— o KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
(Hz) (Hz) (%) (%) (%) BANGKOK, 10250 THAILAND.
1000 1000.0 0.0 0.1 1.0
Location : e
Ambient Temperatore : {230£3) =
AT
‘otal distortion Pressure : (1013 £2) kPa
Relative Humidity : { 500 220 } L
Measured value ( % ) Uncertainty (%) | Tolerance limit ( %) | d
35 { NE
£ i [ 30 ] Received Date : 24 JANUARY 2023 .
Calibration Date : 25-26 JANUARY 2023
Date of Issue : 27 JANUARY 2023

The reported uncerainty is based on a standard uncertainty multiplicd by coverage factor & = 2

Calibrated by : Nuthakom Pisutpaisan
or any value following calculati

providing a lavel of confidence of i 95

End of Calibration Certificate AppEe 7—. /g/' )

{  Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISOTEC 17023 standard, may not be reproduced
other than in full, except with the prior writlen approval of the head of Calibration Laboratory.

QF-TS 1 2-04-04-020664 QF-TS12-04-04-020664

- F./jf,




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
b CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL23078

Job No. 1 VCGEACD031

Pages  : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments -
Waveform Generator 332104 MY48017076 EF-0007-22 04-Feb-23
Waveform Generntor 335118 MY52302742 EF-(08-22 04-Feb-23
Digital Multimeter 3361A MY53220104  EEL.BP. 040265  09-Febr23
Digital Multimeter 334614 MYS3220076 EEL.BP. 0301265 09-Feb-23
Digital Multimeter 34d61A MYG0024273 EEL.BP. 05/0265 09-Feb-23
Programmable Atlenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-4ZKAL 34560495 AA-3005-22 22-Feb-23

2, This result of calibeation was found sccurate as shown on date and place of calibration for this calibrated item only,

3, This certificate is raceable 1o the § ional system of unit maintained at ;
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TS12-04-04-020664
s éﬁfm

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23078
Job No. : VOC66ACD031

Pages : 3of8
Parameler Pass | Fall uncertainty of
(48 ‘measurement (dB)
1. Absoluie sensitivity v - 0.2 NIA
2, Self- d noise v - 02 NA
3. Acoustical signal tests of fr ightings
125 Hz v - 0.3
1000 Hz v . 0.3 0.6
8000 Hz v 0.3 07
4. Electrical signal tests of freq ightings
For 10 Hz 10 4 kHz v E 0.3 0.6
For > 4 kHz to 10 kHz v - 03 0.7
For > 10 kHz o 20 kHz = - = 1.0
s, F and time weightings at 1 kHz v - 0.2 0.2
6, Long - term stability v - 0l 0.1
7, Level linearity on the reference level runge v - 02 03
8. Level lingarity including the level range control v - 02 0.3
9. Tone burst response v - 0.2
10. Peak C sound level Wt = 02 035
1. Overload indi . - 0.2 025
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664
AL

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
REETANIEY CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL23078
Job No. £ VOGGACTHN31

Pages : 4of8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Valug Deviation Limit
(dB) (dB) (dB) (dB)
93.9.(93.95) 939 0.0 #0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 116
C - weight 177
Flat 234

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response al a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Covwelght Awsight Awt:w:anu
Limits
125 0.0 0.0 0.0 +15
1000 -1 0.1 0.1 ®1.0
000 0.4 0.3 -0.3 5.0

QF-TS 1 2-04-04-020664
ALy

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
ot CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23078
Job No. : VO66ACHNIZL
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHe.

g atod fk o SR Dl ppooso owve (40)
(Hz) : Acceptance
Flat Coweight | A-weight iiis
63 0.0 L1 00 2.0
125 0.0 01 0.0 x5
250 0.0 0.0 0.0 1.5
500 0.0 01 0.0 .5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 3.0
S000 0.0 0.1 0.1 5.0

5, Frequency and time weightings at | kHz
3.1 Freguency weightings a1 | kHz
Measured Devinted Acceptance

Frequency Value Value Limits

Weighting (dB) (dB) (dB)

A - weight 94,0 0.0 -

C - weight 4.0 0.0 02
Flat 94.0 0.0 %02

5.2 Time weighting at 1 kHz

Frequency Value Value Limits

Weighting (dB) (dB) (dB)
Fast 4.0 (LX) -
Slow 94.0 0.0 0.1
Leg 94.0 0.0 20,1

6, Lang - term stability

SLM Display | SLM Display| Devisted | Acceptance
Frequency wt initial at final Value Limits
Weighting (dB) (dB) (dB) (di )
A - weight 4.0 40 0.0 0.3

QF-TS12-04-04-020664 ?_’ :/r_ )




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SNBSS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23078
Job No. : VC66ACD031

Pages : 6of8
7. Level linearity on the reference level range
Anticipated | Measured | Devisted | Acceptance
Value Value Value Limits
(dB) (dn) (dB) (dB)
137.0 1370 _on 1.l
136.0 136.0 0.0 1.1
135.0 1350 0.0 £1.1
1340 134.0 0.0 £11
133.0 133.0 00 L1
1320 1320 0.0 £11
1310 1310 0.0 £11
129.0 129.0 (X1 L1
1240 1240 00 %L1
119.0 119.0 0.0 1.1
114.0 114.0 (21 £1.1
109.0 109.0 0.0 1.1
104.0 104.0 0.0 £11
99.0 99.0 L] 1.1
%40 94.0 0.0 % 1.1
£9.0 89.0 0.0 £11
4.0 54.0 0.0 1.1
790 790 0.0 1.1
740 740 0.0 £1.1
9.0 9.0 0.0 £ 1.1
540 4.0 0.0 £1.1
59.0 59.0 0.0 £1.1
540 4.0 0.0 1.1
49.0 49.0 0.0 1.1
.0 440 0.0 +1.1
3940 39.0 0.0 1.1
4.0 319 -l & 1.1
300 299 0.1 +1.1
290 28.9 =01 =11
280 5.0 0.0 1.1
210 770 0.0 1.1
26,0 259 =1 £1.1
250 149 -0l L1

QF-TS1 2-04-4M-020664
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SITHI !’O RN, SITHIPORN ASSOCIATES CO,LTD.
FEIRRISTEN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23078
Job No. : VC66AC0031
Pages  : Tof8

8. Level linearity including the level range control

Anticipated | Measured | Deviated | Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) LdB)
Auto B4.00 4.0 00 411
9. Tone burst response
Time Tong burst Anticipated | Measured |  Deviated
duration, Tb | Cyele Value Value Value i
Weighting (ms) (dn) (dB) (dB) (dB)
025 1 108.0 107.9 0,1 1.5;-50
Fast 2 8 1170 117.0 0.0 10;-25
200 £00 134.0 134.1 [ £1.0
s 2 8 108.0 1080 0.0 1.5:-5.0
200 800 127.6 1276 00 1.0
0.25 1 99,0 98.9 4.1 1.5;-5.0
SEL 2 8 108.0 108,0 0.0 1.0;-2.5
200 800 1280 128.1 0.1 £1.0
10, Peak C sound level
Number of cycle Anticipated | Measured | Devinted | Acceptance
in Value  |Valug, Lepeak|  Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 1330 [ 1330 0.0 v
One 1364 136.2 -0.2 23.0
Number of cycle Anticipated | Measured | Devisted | Acceptance
in Value Value Value Limits
test signal (dB) (dB ) (dB) (dB)
Conti 133.0 1330 0.0 -
Pasitive half cycle 1354 1352 02 420
Megative half cyele 1354 1352 0.2 420

QF-TS12-04-4-020664

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
e e Ot CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23078

4 i value ( dB ) Acceplance
Positive Negative Limits
onc-half cycle | onie-half eycle (dB) | (dB)
89.7 §9.6 -1 -]
12. High level stability
SLM Display | SLM Display | Devisted | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB ) (dB ) (dB)
A= weight 1370 1370 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2
or any value following calculati iding a lavel of confids T 95%

End of Calibration C\

QF-TS12-04-04-020664

| J 63/14-16,47/35-36, Sol Pelchkasem?,7/1, Pelchhasem Fd,
v pra, B B 10600 Thailand, 3
NAC Tel: (66) D2-B6B0B12813 Fax: (66) 02-B8480860 wwwiiranatee.com oty

Certificate No. : COT-033.66
Page 1of 2

Equipment Name: Heat Stress Monitor
Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 22016388

1D No: RYG_FS0578

Customer Recetved date: 11 Jul 2023
Name: ALS laboratory group (thailand) Co., Lid. Calibration date: 20 lul 2023
Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 20 lul 2023
Khwaeng Suan Luang. Khet Suan Luang, Banghok

10250 Thailand.

Reference Used During Calibration Calibration Condition
1.Standard Temperature Probe Model: 5TS-100 ASDO, Temperature: (23£3)°C  *
Serial No.: 66768209, Dus date: 28 Mar 2024 Ratative Humidity: (B5+15/%
2.Digital Temperature Indicator Model: DTI-1000-A MK

1L, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure Traceability
The temperature calibration was done by In-House The measurement resulis are traceable to the
calibration method as WICL-001 according to international system of units (SI) through National

comparisen method with standard dighal temperature Institute of Metrology Thailand (NIMT) Cenificate
indicator and standard temperature probe.  The number: TT-0038-23, Cerificate number: ER-D092-
temperature scale use was based on (T5-90, 2

Noted: The certificate is vaild only to the ftem calibrated on date and place of callbration,

If) N

Calibrated by J Ao MR-, -~
O] Mir, Sarawit Thachakad Mr. Parinya Booncharoen

1 Miss Jittrapom Lersomphol AC Calibration Department Manager
[ Miss Ruangrumpai Phoommit R

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFPACDUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATORY.




was with
Dimension: Diameter 14 mm, Length 150 mm.

Immession Standard uue Emor Uncertainty
Dagith Heading Reading a (8]
{men} e e

75 20,054 201 00 0.099
75 25.051 25.0 01 0.089
75 30,043 299 04 0.099
75 35.038 34.9 01 0.098
75 40,032 398 02 0.098

UUCH : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approadmately 95%,

% End of Certificate %

g )
“ NAC

RANATYR ASTXATHE OO LT

indicator and standard temperature probe.  The
temperature scale use was based on IT5-80.

. J &63/14-16,67/35-36, Sol Petchhasem?7,7/1, Pelchhasem Rd,
Banghok 10600 Thalland. - ] 43/14-15,467/36-36, Sol Pelchhasem?,7/1, Pelchkasem RAd,
o NAC ... TeL: (66) D2-86B0B12#13 Fax: (66) 02 ] 1 i 10600 Thailand.
— N-AC . Tel: (66) D2-BABOB12813 Pax: (66) 02-8680860 o
Page 20f2
Fesultof Calibration: & Without Adjustment £ With Adjustmant
Callbcation Range: 20-40°C Cerificate No. ; COT-034-86
Table 1: This equipment was connected with wet bulb probe Modet: HP3201.2 5/N: 22015694, T
Dimension: Diameter 14 mm. Length 170 mm. Equi Naiwe: Host S MGHGE
Immersion Standard e Efror Uneeraity Manufacturer.: Delta OHM
o " Moded: HD32.2
Denth En.dﬂ Beading e e Serlal No: 22016389
{mmj) (3] (-] 1D No: RYG_FS0579
B0 20.034 199 0.1 0.099 _ .
80 25.052 249 0.2 0.099
80 30.043 299 0.1 0.099 Customer Received date: 11 Jul 2023
80 35.036 345 01 0.099 Name: ALS labaratory group (thailand) Co., Lid. Callbration date: 20 Jul 2023
80 40.035 208 02 0,098 Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 20 Jul 2023
z Khwaeng Suan Luang, Khet Suan Luang, Banghkok —————
Table 2: This eq was with Globe probe Madet; TP3276.2 S/N: 22023956, 10250 Thaitand. S e M forre 7
Dimension: Diameter 3.3 mm. Length 205 mm. TR o
Immersion Standard we Etor Reference Used During Calibration Callbration Condition  « *F T ROVED BY .2 "@ ....... .
Dapth Reading Reading K= re 1.5tandard Temperature Probe Model: STS-100 AS00, Temperature: (23£3)°C
pimec ey ‘o Serial No.: G6TER2.00, Due date: 26 Mar 2024 Relative Humidity: (S5£151%=r ooy pare 90 ] Y _{ f‘f
110 20,034 204 01 0.008 2 Digital Temperature Indicator Model: DTI-1000-A MK - . AT
110 25081 251 0:0 0.099 I, Serial No,: 671407-00591 Due date; 22 July 2023
&
110 30.043 301 01 0.099
110 35.036 3541 0.1 0,098
110 40,035 401 o1 0.099 Calibration Procedure Traceability
The temperature calibration was done by In-House The results  are bie to the
Table 3: This WiLS with probe Model: TP3207.2 5/N: 22025031, cabibration method as WI-CL-001 according to International system of units (S} through National
Dimension: Diameter 14 mm. Length 150 mm. comparison method with standard digital temperature Institute of Metrology Thaiiand (NIMT) Cenificate
indicator and standard temperature probe. The number: TT-0038-23, Certificate number: ER-0092-
temperature scale use was based on ITS-90, 22
Immersion Standard Eror Uncaralnty
Epth FReading Foading e re
(mem} (-] (-]
75 20,034 204 01 0:099 Noted: The certificate is vaiid only to the item calibrated on date and place of callbration.
75 25.051 25.0 0.1 0.099
75 30.043 299 01 Q.09
75 35037 348 0.2 0.099
6 40.035 8.7 0.3 0,099
UG : Unit Under Calibration q :
The reported expanded uncertainty is based on standard uncertainty multipliod by a coverage factor k=2 | - A
proviging & level of confidence of approximately 95%. | s
Calltrated by :
# End of Certificate % L Mr, Sorawit Thachalad Mr. Parinya Booncharoen
1 Miss Jittrapam Lertsomphol N AC Callbration Department Manager
[ Miss Ruangrumpal Phoommit RRAATIS AR 8 o i
™™
* NAC
FRANATEL ASSOCLUE (0L
THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPAODUCTION HAS
BEEN OBTAINED IN WHRITING FROM THE LABORATORY.
o
S
J 63/14-15,67/35-36, Sol Pelchkesem?,7/1, Pelchhasem Rd, y 43/14+15,67/35-36, Sol Pelchhasem?,7/1, Pelchhasem Rd,
pra, 10600 Thailand, ) W pra, Banghokyal 10600 Thailand.
" NAC .., Tol: (66) 02-B680812#13 Fax: (66) 02 www iranal Bt NAC Tel: (66) D2-B6BO0B12813 Pax: (66) 02-8680860 e
Cenificate No, ; COT-034-56
Page 20l 2
Result of Calibration: B Without Adjustment T With Adjustment
Calibration Range: 20-40°C
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 5/N: 22015701 :
Dimension: Diameter 14 mm, Length 170 mm. Tﬂﬂ‘m’“ gty SRLHRED
Modek: HD32.2
immersion Standar G Emor Serial No: 22016390
Depth Reading Feading e e 1D No: RYG_FS0580
{mem} e el - E—
80 20,053 20,0 0.1 0,099
80 25,051 25.0 01 0.099 Customer Received date: 11 Jul 2023
80 30.043 30.0 0.0 0099 Name: ALS laboratory groug (thailand) Co., Ltd. Calibration date: 20 Jul 2023
80 35038 349 04 0,099 Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 20 Jul 2023
2 g 'g »ﬂ’i Witon Khwaeng Suan Luang, Khet Suan Luang, Banghok
M e i b 10250 Thaitand. Daratore P
; REVIEWBY ... 41T ;
Table 2: This WaS with Globe probe Model: TP3276.2 5/N: 22023934,
Dimension: Diameter 3.3 mm. Length 205 mm, g;t
Reference Used During Callbration Calibration Condition WERROVEDBY ..o Pt
immersion Standard Uncartaimty 1.5tandard Temperature Probe Model: STS-100 AS00, Temperature: (2343)°C
Depth Reading Q“:‘ ?I: ) Serial No.: 667682-09, Due date; 28 Mar 2024 Redative Humidity: (B5+15)% -
(mm} ) e 2 Digital Temperature Indicator Model: DTI-1000-A MK i
110 20,054 2041 00 0.099 Il, Serial No.: 67140700591 Due dote: 22 July 2023
110 25,051 251 00 0.099
110 30,043 301 01 0,098
110 35.038 351 01 0,098 Procedure Traceability
110 40,031 401 01 0.099 The temperature calibration was done by In-House The measurement results are traceable to the
calibration method & WI-CL-001 according to international system of units (S1) through National
Tabie 5: This probe Model; TP3207.2 §/N: 23025053, comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate

number; TT-0038-23, Certificate number: ER-00S2-
22

Naoted: The certificate is valid only to the item calitrated on date and piace of calibration.

«

Mr. Sorawit lad b
& Miss Jittraporn Lertsomphol NAC

[ Miss Rusngrumpai Phoommit

£l A

NIV T

M. Parinya Booncharoen
Calibration Deparntment Manager

SRANATEE ASTOCIATHE: 71170

THIS CERTIPICATE MAY NOT BE REPROCEDUCED EXCEPT IN PULL UNLESS PERMISSION POR REPFIODUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATORY.




e
J 43/14-16,67/35-36, Sol Pelchhasem?,7/1, Polchhasem Rd,
. —
10600 Thailand. £os%
NAC z SR
ol Tel: (66) D2-BAB0812813 Fax: (66) 02-B6B0860 www[iranales.com AT T
Cestificate No. : COT-035-86
Page 2 of 2
Result of Calibration; & Without Adjustment [ With Adjustment
Callbration Range: 20 - 40°C
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 22025580,
Dimension: Dismeter 14 mm, Length 170 mm,
Immearsion Siardard we Emor Uncertainty
Degth Eeading Reading e -]
{mm) e ra
BO 20053 20,0 0.1 0.098
80 25.050 250 0.1 0,098
BO 30,043 30.0 a0 0.099
80 35.038 350 0.0 0.099
80 40,031 300 01 0.099
Table 2: This i Wi with Globe probe Model: TP3278.2 §/N: 22023942,

as
Dimension: Diameter 3.3 mm. Length 205 mm.

Immarsin Sandard we Error

Depth Reading Reading (8] (8]

{mm) e re
110 20,053 20.1 0.0 0.099
110 25,050 251 0.0 0.099
110 30.043 30.4 [+ 0.099
110 35.038 35.0 0.0 0.099
110 40,031 40.0 oo 0.099

Table 3: This with probe Model: TR3207 .2 §/N: 22025040,

wes
Dimension: Dismeter 14 mm, Length 150 mm,

Immefsian Sanard [+ Ermor Uncenainy
Depth eading Reading e e
(mm} e e

] 20.054 20,1 0.0 0.009
75 25,050 250 0.1 0.099
5 30.043 299 0.1 0.099
75 35.038 348 02 0.099
75 40.031 398 0.2 0.099

UUC* ; Unit Under Calibration

The reportad expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2

providing a level of confidence of approaimately B5%,

% End of Cortificate %

TEL DXTIT3000-34 FAX. 027150454

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
© ES 3 EQUI C AN S
SIAH PATTAMAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGROK 10250
e ]
CALIBRATION 8554

Certificate No. : 2271601

Certificate of Calibration

Page: 1cf2
Equipment : Digital Tharmomatar With Sorscr
Manutacturer: Testo . - T,
emoapt with the prios written appeoval of the head of
Madal : 106 Corparaie Services 3: Equipment Calibeation and Testing Sarvices.
Serial No.: 312821671504
1D Ha.: RYG_FS0468
Condition As-Received: Usod Itom
Recoived Date: 01 September 2022
Calibration Date: 07 Septombor 2002
10 08 Septormber 2002
Reforonce: 2200-005T0SC Submitted by:  ALS Laboratory Group (Thafland) Co. Lid. Rayong Branch
Ambient Temperature: | 25 £ 3 ) °C
T B18/10 Moo § T.Maanam Kiu, A Pluskdacng,  Rayoag

21140, Thailand

Procedure used:  Calitration wem conducied using in-house calitration procedure CP-TOM acconding to comparison wih
Industrial Platinum Resistance Tharmometer (IPRT) inlo Equid bath temparature controlior,
This Wemparatun scaln ussd was based on ITS-80.

Conglition of hix result of calibeation
1.Rederence standards instuments :
Instrument Madel Sarial No, Cartificate No, Duye Date.
1) Black Stack Tharmometar 1580 BCAS4 22616 23 May 2023
2) PRT Scanner Module 2562 01303 20616 23 May 2023
3) Industrial Platinum Resistance Thofmometer 5627-12 571871 ZE16 3 May 2023

2.Tho canificats s valki only to the #em calibrated on date and place of calibrtion.
3.This Gartification is iracoabile 1o tha Intomational Systom of Unit maintained at:-
~National instituie of Motrology Thailand (NIMT)

REVIEW BY ,..,T"““"

by: Satapom
Issue Date ; 15 Septombor 2022
n 0296764
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) =
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES.
53444 PATTANARARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL 0:2717-3000:24 FAX. 0-2719-M84 . st T
CALIRATION D008
Cert. No.: 22T1601 Certificate of Calibration  Certifieste No.: 2371768
Page.: 2of 2 Lo i
Equipment : Digital Tharmomatar With Sensor
Result of Calibration:- Without Adjustment : ko This certiicate may not be repeoduced other than in full,
Function: Temperature measurement except with the prior wiitten approval of the head of
Dimension of probe © Diameter 3 mm,, Length 55 mm. Sheath material : Stainless Steel Model : 108 Corporate Services 3: Equipment Casbration and Testing Services:
Serial No.: 12821877504
Immarsion Standard uuc* Uncertainty 10 Mo RYG_FS0488
Depth Temperature  Reading  Error of Measurement : =
( mm.) () () (¢) (+C) Condition As-Received: Usod ltom
50 25.0048 248 01048 012 Recelved Date: 04 October 2023
50 30,0038 209 -0.1038 012 Callbration Date: 10 October 2023
50 30.0988 3880 -0.0888 012 1o 11 Oclobor 2023
Reference: 2310-01100SC Submitted by: ALS Laboratory Group (Thalland) Co..Lid. Rayong Branch
VUG : Unit Under Calibration Amblent Temperaore: (25 £ 3§ °C
The reporied uncertainty of measurement was based on standard uncertainty multiplied Retative Humidity: (50t20)% G1AM0 Moo 5, T.Maanam Khu, A Pluskdasng,
bya age factor k=2, a lovel of of app 95%. Rayong 21140, Tnaiand
0o usod: using ion TO1 accornding with
Industrial Platinum Resistance Thermomedar (IPRT) ino iquid bath lemparature controlier.
Tha temperature scalo used was based on ITS-80,
Condition of this result of calibeation
1. Redorence standards instrumants
Instrument Modal Serial No. Certificate No. Due Date
1) Biack Stack Tharmomater 1580 BCABs 231600 30 May 2024
2) PRT Scannor Module %52 AD1303 230600 30 May 2024
3) ndustrial Platinum Resistance Tharmomates 562712 571871 231600 30 May 2024

/./

a 1126041

2. Tha certificats is valkd only 1o ihe item calibrated on date and place of caliration.
‘A This Cartification is imcoabio to the Inlermational System of Unit maintained through:-
“Tachnatogy Promotion Association (Thagand-Japan), NSC-ONSC Accredied No. Calibration 0008

[

| R (... —

APPROVED BY 57-!5 e

HEXT CAL DATE i?.ll?l'.):'?-..._. g

Calibrated by:  Wasineo Sawaldea Approved Signatory : /

Issue Dote © 12 October 2023

B 0326172
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)

SERVICES & CALIBRATION AND TESTING SERVICES %f‘:\,—v
SH PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG RANGKOK HIZS0 ekl i
Cort. No.: 2371768 THL. 02707300037 FAX, 037 D0 CALINLATION B85
Page.: 2 of 2
CortNo.: 22CH1733
Page: 1of3
Result of Calibration:- Without Adjustment L - -
Function: Tempersturs measurement Certificate of Calibration
Dimension of probe : Diameter 3 mm,, Length 55 mm. Sheath material | Stainless Steel
Equipmant : pH Meter
Immersion Standard uuc* Uncertainty Manufacturer ; Mettier Toledo
Dopth  Temperature Reading  Error of Measuremant o T L
{ mm.) () (¢} (€} (£c)
50 25.0022 249 01022 0.12 Serial No. © BB34201445 APPROVED BY ...
50 30,0037 209 -0.1037 012 1D No. : RYG_ENO152 2
50 40.0021 400 -0.0021 012 e
Condition As-Received: Lisad lierv NEXT CAL. DATE ZTE0000E
uuc® ; Unit Under Calibration Recelved Date : 21 December 2022
The reported uncerainty of measurement was based on standard uncertainty multiplied )
by a coverage factor k = 2, providing a level of confidence of appraximately 85%. Colpration Bwte:: 22 December 2022
Reference : 2212-0602DSC-1
~o0o- Submitted by : ALS Laberatory Group (Thalland) Co.,Lid.
Rayong Branch
B16/10 Moo 5 T.Maenam Khu,
APluakdaeng, Rayong 21140, Thailand
Ambient Temperature : (25 2 25) *C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house melhod :
- CP-CHS by direct measurement with standard
voltage calibrator and direct measuremant with
certified referance material (CRM)
- CP-CHB by i with standard
Calibrated by : Warakom Lerngagtrakul
Approved by : -
Approved Signatory
l‘./] Malee Butkruea
{ ) Saithip Meangmai
( ) Warakemn Lemgagtrakul
Issue Date : 26 December 2022
The L i are for a P bility of appr 95%
“This cortificate may ot by reprodeced ofber thas in full, cacopt with e prior srmen
o e hesd of Ciporsiic Services 3 ; Buipee Calibvation amd Triting Sotvice.
A 0048758
a 1184739
Cert.No.: 2Z2CH1733 Cert.No.: 22CH1733
Page.: 20f3 Page.: 3of3
Cendition of this calibration result Calibration Results
1. Reference Standard Instrument  : - Function : pH Measurement
Instrumant Serial No.  IDNo. Cert. No. Due Date F g three buffers curve by using buffer nominal pH (4,7,10)
1) Document Process Calibrator 54030049 130RC116 22E2788 24 Aug 2023 Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
2) Ref. Standard Tharmometer 4982054 110RCO44 2211306 27 Oct 2023 Callbrat Buffer Soluti PH Toctor
This Is to the | System of Unit maintained at:- 4 (mv ]' (%) p
- Traceable to National Institute of Metrology (Thailand), NIMT o Elecirode 2008 YT 1852 D.0052 206
. 147551 6.987 . 10.4 0.0088 i
2. Certified Rofs i < The results are traceabls io S1 through CPA chem Lid,, i mols oo i ax
10,008 10,014 -166.5 0.0072 200
ANSI-ASQ National Accreditation Board, Accrodited No. AR-1835
Buffer Selution Manufacturer Lot No, Exp. date M ; m""u: Weasiramant
pH 4.008 CPA chem 826588 09 July 2024 5111} with Probe:
pH 6.987 CPA chem 823322 20 June 2023 o : i inLisb E: ProJSM Y
i Celbeem ke o8 duyi20e - Serial No. : 1475518
3. This certificate is valid only to the item calibrated on date and place of calibration. Dimension of probe;
Calibration Results <L ; 120 mm
Function : mV Measurement - Diameter : 12 mm.
¥ g dard curve by Fluke at pH (4,7,10) - immersion Depth : 100 mm.
Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
Input (smV} a Calibration Standard uuc* Uncertainty of | Coverage
pH my mV pH Point Temperature Reading measurement factor
pH Matar 4,000 177.48 1773 4.000 0.058 2.00 (c) (*c) (*c) (°c) (£*c) k
S/N.: BB34291445 7.000 0.00 -0.1 7.000 0.058 2.00
10000 | -17748 | -1775 | 10000 0.058 2.00 250 26.001 249 0101 012 200
Remark : - UUC* = Unit Under Calibration
The reporied uncartainty of measuremant was based on a standard i iplied by a
factor k, g & level of of app 95 %
~olo-

Ml .

a 1141167

Ml

a 1141166




o
TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JIAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AXD TESTING SERVICES

S3U4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG, BANGKOK, 10250
TEL. 0-2717-3000-24 FAX. 0-2T19-0484 WEC-THATINTRZS

Certificate of Calibration

Equipment : pH Meter

Manufacturer: Maltioe Takede :;mulnmn-i;mw:ih:::“

Modu : SevenExcalionce Corporate Services 3. Equipment Calibration and Testing Services.
Serial No.: BEI4Z1445

D Now: RYG_END152

Condition As-Received: Used ltem

Received Date: 21 Docambor 2022

Callbration Date: 23 Docamber 2022

Retoronce: 2212-D602DSC Submitted by: ALS Laboratory Group (Thaiand) Co. Lid. Rayong Branch
Amblent Temperature: (23 % 2 ) °C

Relative Humidity: (%0+10)% B16/10 Moo 5, T Maonam Khu, A Pluakdasng,

Rayong 21140, Thailand

Procedure used:  Calibration using In-housa
maethod with Multk-Product Calibrator.

CP-E17 Acconding to dwect measunomant

Cangition of this result of callbration
1. Roforence standards insturmants
Instrumant Madel Sarial No. Certificate No. Due Date
1) Mush-Product Calibeator 55008, B315011 ZIE14T 05 May 2023

2 This result of cailbraion was made on requested al tho point specified by customer.

3.Tha cortificate |5 valid only 1o the tem calibrated on date and place of calibetion.

4.Ths Cortification is traceable 1o the Interrational Systom of Unit maintained at-
~Mational Institute of Matrology Thailand (NIMT)

[T Phaiinee Prabpaipal
[ |Nurtewat Khamchal
[ | Pominippa Tamayakil

byt
lssue Dale 26 Decambar 2022

B 0304803

A

Cert. No.: 2ZE4088

Page: 2 ol 2
Result of calibration :- (*) Without adjustment () After adjustment
Function: DC voltage measuremer Range: 2000 my
Standard Value UuC* Reading Error incertal
(mV) (mv) (V) (£pv)
-200.0000 -200.0 0.0 T2
-150.0000 -150.0 0.o (1]
=100.0000 =100.0 oo 85
-50.0000 -50.0 00 62
0.0000 00 0o 58
50.0000 50.0 0o 62
100.0000 100.0 0.0 65
150.0000 1500 00 ]
200.0000 199.9 0.1 T2
The reporied uncenainty of measurement was based on a standard i bya

factor k=2, providing & level of of app 25 %

*UUC= Unit Under Calibration.,

@V

a 1140616

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
S5 PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG BANCGKOK 10250
TUL BITIT-0000-27 AN, 0-27h 00484

WBC-TELTISNIEZS.
EALIBAATION

Cert. No.: 22LM163
Page.: 10f 2
Certificate of Calibration

Equipment :

Manufacturer ; ¥S|

REVIEW BY ..

Model : 5100
APPROVED BY ..

Serial No. 150102139
1D No. : Rve Enoo | mextcaL oate 21 [os Y
Submitted by : ALS Laboratory Group (Thalland) Co. Ltd.

Rayong Branch
B16M0 Moo 5 T.Maenam Khu, A Pluakdaang,

Location : TPA Chemistry Calibration Lab.2
Received Order : 18 November 2022

Calibrated Date : 21 November 2022

Ambient Temperature : (26+10)C

Relative Humidity : (50230)%

AC Line Voltage : (220:22)V

Calibrated by : Warakom Lemgagirakul
Approved by :

Approved Signatory
{ ) Pomthippa Tameyakul
(/) Maiee Butkrusa

() Suwit imjai
Issue Date : 22 November 2022
Thel are for a of %%

This corvifices may mot b reproduced sher than m ull. escepe wish the prae wities
Appraval of the hes) of Corparsis Services 1 lquipmest Calihration s Testing Services

A 0047730

A

Equipment : DO Meter with Sensor Cert. No.: 22LM163

Condition As-Received :  Used ltem Page.: 2of 2

Reference : 2111-070905C-2

Procedure Used :-

Calibration were conducted using in-house i CP-OTO1 g lo with
Platinum Tt { IPRT ) into Temperature Bath.
The temperaiure scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1523 3240076 221249 02 Mar 2023

2. This certificate is valid only 1o the item calibrated on date and place of calitiration,

3. This ification is 1o the Systom of Unit.

Result of Calibration == [ *) Without Adjustment

Function:  Temperature measurement.

This instrument was with sensor, SMN.: 16C100647

uuc* Coverage

Point | Dopth | Tomperatue | Ressing | STr | Uneend | e
() { mm ) (<) (<) () () k
20,00 &0 20,003 1988 0123 0.15 2.00

WUC* : Unit Under Calibration

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

95 %.

ge factor k, providing a level of of

~olo-

W, .

a2 1136618




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIFMENT CALIBRATION AND TESTING SERVICES
5] PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGEOK 10250
TEL 0-2717-3000 FAX. 0-2719-0484

Cert.No.: 22TW260

A

Condition of this result of calibration

Cert.No.: 22TW260
Page.: 2of 2

Page.: 1cf2 1. Reference Standard Instruments :
This is to the System of Unit through the reference standards
. . K A :
Certificate of Testing i G Centar Technalogy Promolion (Thailand-sapar),
Equipmant : DO Mater Instrumants Serial No. ID No. Certificate No. Due Date
1) Burette - 1308U10 21CG1380 25 Mar 2023
Manufacturer : Ysl
2) Balance 1126143764  140RCO04 22MMS50 20 Sep 2023
Mol s100 2. Standard Material ;-
kemd e Matarial Manufacturar LotNo. Assay
N, RYGZENOI40 Sodium Thiosulfate pentahydrate Merck AM1763318 100.2%
Received Date : 18 November 2022
Test Date : 21 November 2022 Result :  Dissolved Oxygen Meter Adjustment With Air 100 %
Reference : 2211-0708DSC-1 Dissolved Oxygen Probe No.: 1BC100647
Submitted by : ALS Laboratory Group {Thailand) Co. Ltd, Titration Mathod DO Meter
Rayong Branch Standard Deviation
16110 Moo 5 T.Masnam Khu, A Pluakdasng, (Azide Modification Method) Reading
Rayong 21140, Thailand (mgiL) (maiL) (mgiL)
Lab ition : Te (25¢5)'C
Humidity (50 + 20) % 812 812 0.0045
Test Procedure : In - house meihod @ CP-CHZ
by © nigue with Azide ion Method
Tested by : Walalak Sirilhean This report was cerlified only for the instrumant we tested.It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concemed
t Intand o use for advertising and referral purpose is prohibited. This report may not be uced
g Ny Pl reprod
: other in full without written approval of the
Approved Signatory i
{ .AMnIua Butkruea
{ ) Saithip Meangmai «olo-
{ )Warakom Lemgagtrakul
Issue Date : 22 November 2022
B 0300951 a 1136620
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
© ES CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SUH 18, FUANLLIANG ANLUANG BANGEOK 10250 L -
TEL DI7113000:39. AN, 0-2710 04 byt Equipment : Low Temp. Incubator Cert. No.: 23TMG2
Condition As-Received :  Used ltem Page: 20l 3
Reference : 2305-08980C-2
Cert. No.: 23TM362 Procedure Used :-
2 2 Page: 1of3 C were using dure CP-OT0O2 g fo direct
Certificate of Calibration method with Data which with Detector ( RTO ).
The lemperature scale used was based on |TS-80.
Condition of thi i
Equipment : Low Temp, Incubater
1. Reference standard instrument:-
MR r— . Instrument Modsl Seral No, Cert. No. Due Date
e 1 ) Data Acquisition 349728 MY57013711 22LM83 02 Jul 2023
Model : \PRTSO 2. This certificate is valid only to the ilem calibraled on date and place of calibration.
3. This 3 ble o the i System of Unil.
Serial No. : VB18.0084 Result of Calibration - { ) Without Adjustment
Funection of UUC" : Temperature Source .
10 No. ¢ RYG_ENO154 Frosh air satting : Closa Environment during calibration
Baginning Finished
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Temp. (°C ) 23 23
(Rayong Branch) [REL.Humid. ( % ) 54 56
616/10 Moo 5 T: Maenam Khu, AC Supply { Vot ) 223 222
A. Pluakdaeng, Rayong 21140 Thailand
Ref. Std.
Location : BOD Room Position :
- ] 1D Mo.:
Received Order : 29 May 2023 1 18-18RTD-01
Calibration Date : 29 May 2023 2 18-18RTD-02
Ambient Temperature : (26210)°% 3 18-18RTD-03
Relative Humidity : (50430) % 4 18-18RTD-04
5 18-1BRTD-05
Calibrated by : Man Pattanapongpaiboan 8 18-18RTD-10
7 18-1BRTD-O7
J 5‘: l! Probe Installation Details : Dimension of Chamber : £ AN
Approved by = 0 em b= 080 m g (rof.) 18-1BRTD-09
Approved Signatory b= 0 om W= 1.0 m
{ ) Pomihippa Tameyakul c= 10 cm H= 12 m
{1 Capacity= 075 m’

() Suwit Imjai

Issue Date : 7 June 2023

Thel inthes are fur i probability of app 95%
Fhis crrtaficas may st b reperduced other than i ful, except with the pror srmem
Appronal of the hemd of Corpreste Services 3 - Eqripment Calibestioes seed Testing Servicrs

A 0054967

i

a 1165130




A

Equipment ; Low Temp. Incubator Cert. No.: 23TM962
Condition As-Received : Used ltem Page: 303
Reference : 2305-08980C-2
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* | UUC* P Overall
Point | Setting | Reading|  stability ty Factor
te) ey e) (£°C) {c) {'c) k
200 200 | 200 0.018 0.72 1.0 2
Calibration "t}
Point Position &
{*c) O T Y I S 0 o e R )
200 | 19547 | 19.780 | 19487 | 19.528 | 19.408 | 20138 | 20112 [ 20406 [ 20116 | 030

Average® : The average of 30 values in each position,

Temperature stability : One-half of the greatest of d P al any ong sensor,
: The of at any sensors and the measured

lemperature at the reference location which ane observed al the same fime or al as close an observation fime as

poss:ble o the patbern or ly within the chamber under steady-state conditions.

Overall + The i of the i and

UuC* : Unit Under Calibration

Note @ The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard ¥ bya el
factor k, a level of of app 85 %
-olo-

wd

a 1165129

Equipment: SPECTROPHOTOMETER Ceriificate No.:  C0B230441
Modet: DRE000 lssued Dale: 19 Seplember 2023
Serlal No. (or ID.): 1627845 (RYG_ENDOST) Job No.: WO-00005382
Manufacturer: HACH Page: 10f3
Condition: In Condition

Customer: ALS Laboratory Group (Thailand) Co..Ltd. (Rayong Branch)

616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.

Environment Condition:  Temperature 238 *C + 03
Humidity 653 %WRH & 1

Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) (Wet Chemistry)
616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140, Thailand.

Calibration By: IMr.Nattapat Rungrueang

Calibration Dale: 18 Seplember 2023

The Method used: Inhouse method, CAL-Wi24, base on ASTM E 275-08 and ASTM E 387-04
Tracsability: This certificate is traceabls to the CRM maintained by National Institute of Standards and

Technology (NIST) through Stama Scientific Limited.
The standard for Wavelength Certificate No. 111683 and 111584
The standard for Photometric Certificate Mo. 9114984 and 111588
The standard for Stray light Certificate No. 111586 and 111585
The standard for Spactral resolution Certiicate No, 111587

e
(Mr. Nattapat Rungrueang) (Mr. Nitinun Srihawan)
Person in charge Authorized signatory
The wandard iy e
i g e Lo ot S
DKEH Tachnology

Delivering Growth - in Asia and Beyond. CAL-FM-CO8-15: 12 Sep 2022

&= DKSH

Cortificate No.: CO8230441 Page2of 3

Calibration Results:
‘Without Adjustmant
¥ (nm), The spectral #54d at 2 nm and UUC at 2 nm
Standard L Cormection Uncertainty
418.61 4183 o3 0.3
536.66 5366 0,06 0.3
637.98 638.3 -0.32 013
T48.48 7487 -0.22 013
807.03 BOT.4 =037 0.13
Photometric Accuracy (Absorbance)
Wavelangth Standard Uncartainty
0.0000 0.000 0.0000 . 0.0045
0.2030 0.289 0.0040 0.0045
420 nm
0.5168 0.519 -0.0022 0.0045
1.0298 1.029 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2867 0.283 0.0037 0.0045
440 nm
0.5073 0.508 -0.0017 0.0045
1.0083 1.007 0.0013 00045
0.0000 0.000 0.0000 0.0045
0.2518 0.250 0.0016 0.0045
485 nm
0.4585 0462 -0.0025 0.0045
0.9334 0.833 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0245 0.0011 0.0045
548.1 nm
0.4652 0.466 -0.0008 0.0045
0.8468 0.846 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0259 0.0004 0.0045
580 nm
0.5040 0,505 =0.0010 0.0045
1.0032 1.002 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2578 0257 0.0009 0.0045
B35nm
0.4871 0487 0.0001 0.0045
0.8720 08T 0.0010 0.0045
i oty Tl ol
Tectwoiogy Limed
LA 14 ) s Tt P e 10280

Delivering Growth - in Asla and Beyond, CALFM-COB-18; 12 Sep 2022

&= DKSH

Corificale No.: CO6230441 Page3of 3

Calibration Results:
‘Without Adjustment
Photometric Accuracy (Absorbance)
- Standard Unit Under Unoertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7355 0737 -0.0015 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0,000 0.0000 0.0080
313 nm
0.2864 0.290 -0.0036 - 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6374 0.637 0.0004 . 0.0080
Stray light *

Standard: cut-off UUC: Wavelength (nm) uuc: (%T) (A
260,62 +-0.11 nm 260.6 13 1886
391.44 4011 nm 3014 13 1,886
Speciral Resolution *

Nominal Concentration 0.02 % wiv Peak Trough Ratio SBW

Standard Wavelength { nm ) 268.66 266.60 138 200

UUC: Wavelength (nm) 2682 266.1

Std Absorbance (A) 0.4566 0.2780
Absorbance (A} 0.413 0,300

* Calibration Marked " Not TIS| Accrediled " in this Certificate have been included for completeness.

The End of Certificate

in Ry naTalal i

5503 i e o oy 10200
wnanmn

2303 Sekhorit Roed, Mangctai. Phrmkharong. Banghad 10260

P #08 2608 7000

Delivering Growth - in Asia and Bayond,

CAL-FM-COB-15: 12 Sep 2022




&= DKSH

lunsdaudnmatasindunaon
weflueme: WO-00005382
aflairdosla; SPECTROPHOTOMETER 4u: DRB00O st 1627845
myyeaoy (fu) mvIRROY (Fd)
18 Sep 2023 Funiarada 18 Sep 2023 WA
Uni | Tandn# dnit | Tidn
Ganeral

5 | o 1 e e T e
=2 o 2. srwkon ( godlaRoo, mutiuoneto) @ =]

| @ o 3. i O - la 1wl (On-Off Swicth) = =1
@ | O 4. thunn (Keypad) @ =]
@ | O | 5 wioo(Display, Screen Conrast) @ | o
o o 6. wwiulvivh (Battery Backup) >= 2.5 VDC o o
(m] O 7. dwpufanrrauraty Controf) =] m]
=2 [=] 8. ln'\.mmnﬁu (Wavelength Check) =2 u] *
7] [=] 9. umAwkiflaus (UV < 3,000 hour) 7] [=} 9.2 Hours
= =] 10, wwserhiflauss (Visible < 5,000 hour) = o 7415 Hours.
=2 o 11, woeismauinoum (Carousel Module) =2 a

|pH Metsr and Conauctivity Mefer

o o 12, BiflaTwin | Electrode and C Cable ) [=] o
o =] 13.  sefusmiasauu Electrode (Level KCI ) =] [m]
o o 14, shilafalay Electrode (Dust Protection Hood) | [ [=]
o o 15, wdulifnTnin (Stand) =] o
o [ 16. mwwﬁ*m (No Sample) o [=]
a o 17, sefunsrosdTeen (>= 2.6 bafiu 3.0) o
o [=] 18.  din'm Piston Burettes =] [=]
o o 19.  Function Rinsing and Dosing o =]
[m] o 20, uumosutrussinsnidsznoy o o

whubassoumaly :  *856.1nm=656.1nm

*486.0nm=485.50m
Mr.Nattapat Rungrusang
Service Engineer

g‘b—--&ﬂﬁ

Dellvering Growth - in Asla and Beyond.

CAL-FM-R31-03: 20 Jul 2022

RYG_ENO0002

Sartorius (Thailand) Co., Ltd.
120 Rama  Road. Husyiowang. Husykwang, Ranghaok 10310

Te: 4, emak
NSCTISTIS 17025
@ no (EQ' Tk CALBRATION 0426
EFNNCAN® o catratds™"

SN IR el Gallorett Inlx! CAL. DATE nloplas

Mode Number :  MSE2245-100-DU Certificate No. : 23BCI0112

Description - issued Date:  Friday, March 03, 2023

Serial Number - Reference No. © 204833

1D Mo. ©

Manufacturer : Page No. - 10f2

Customer Name : ALS Laboratory Group (Thailand) Co, Ltd. (Rayong Branch)
B16/10 Moo 5 T.Maenam Khu, A Plusk Deeng, Rayong 21140, Thailand.

Calibrated Piace : ALS Laboratory Group (Thailand) Co., Lid (Balance Room)
B16/10 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong. 21140, Thailand.

Calibrated By :  Mr.Chanchai Inthana
Calibration Date : Wednesday, March 01, 2023

Calibration
Procedure No. © This calibration was conducied by

Based on UKAS LAB 14 : 2018

Matrological data : Ambiants Conditions:
Capacity : 220 @ Readability : 0.0001 a Temperature : 23B°C E S 50°C
Hurnidity : B00%RH % 10.0%RH
Reasans for calibralion Pressure y = : e
(] ew instatation ) Service { Repaiena  [2] Re-calibration/ Hangenance Ei t Condition:  [Goodoperste  [] rair
Measurement Method = UKAS Publication Ref :Lab 14
The stated ks th ded which is obtained from the ipled by the
caverage facior (k=2) to provide @ level of 85%. It is in with the Guide to
in {GLIM), Th certificate the 1o Natianal which
unit of according to the Standard System of Units (SI). Report of Tolerance came form list of
Sartorius Metrological
Traceability:
Model Number _ Description Traceal Cetificate No. Due Date
YCS011-522-00  Sariorius waight sel 1mg - 5000g E2YC5011-52200  'SPC-RT |C02212565 | 14-Sep-2023
MHE-3825D  HumidtyBarometenTemp Lution MHE-36250  DKSH |C19220444 | 5-5ep-2023

This cariili

“Thi net i with
the prios {the peration Divis

Sartorius (Thadland) Co., Ltd.

S0P FM 33 02 February 2022

Sartorius (Thailand) Co., Ltd.
129 Rama 0 Rosd, Huaylowang, Huaytowang, Bangkak 10310
Tel ", a-malk

eafie

SARTORILS

of Calibration
Model Number:  MSE224S-100-0U Certificate No. : 238CI0112
Description:  Analytical Balance Issued Date:  Friday, March 03, 2023
Serial Number: 0026207038 Reference No.: 204833
1D No. ; RYG_EN0DO2
Manufacturer :  Sartorius Page No. : 20f2

Calibration Results : Without Adjustment

| Repeatability Eccentricity (Off-center loading error)
T ‘yakded by e
[wacter placed ia 13or
- T a8 used i hi
erpss reprodutity quartestvety. Fmy
Mominal Value : (Low Load) | 29.0000 1899589 Mominal value : 100 g
20 g 20.0000 200.0000 Tolerance 0.0004 g
Tolerance 20,0000 199.9999
0.0001 g 20.0000 200.0000 Diffarence
20.0000 199.9595 1 o
Nominal Valus : (High Load) 20.0000 189, 9999 2 | -0.0001
00 g 19,9995 200.0000 3| -0.0001
Tolarance 20.0000 200.0000 ¥ T 4 | 0.0001
00001 g 20.0000 1985,5998 ) 5| 0.0002
20.0000 200.0000 8 | -
Standard Deviation 0.00003  0.00005
Linearity
oY, joo 10
Nominal Value Conventional Mass Valus Displayed Value Deviation Uncartainty
[T | ia -1}
0.0100 0.0100 a. 0.00014
a. 0.0500 0.0500 a. 0.00014
0.1 0.1000 0.1000 [A
0.5 0.5000 | 0.5000 0.
1 1.6060 1.0000 a.
3 | 5.0000 5,0000 0.
10 I 10.0000 | 10.0001 0.06001
20 [ 20,0000 20.0000 0.0000
50 [ 50.0000 50.0000 0.0000
100 100, 0000 99,5998 -0.0001
200 200.0000 200.0000 0.0000
End of Repan. s
SOP FM 33 03 February 2022

RYG_ENO0010
e
5
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES & EQUIFMENT CALIBRATION AND TESTING SERVICES -g(‘?’_,?\\};'
S PATTANAKARN ROWD SO0 18, SUANLUANG, SUANLUANG BANGKOK 10250 il o B
TEL 0-2717- 300027 02T IR CALIBRATION S0

Cert. No.: 22TM1517
Page: 1of3

Certificate of Calibration

Equipment : Hot Air Oven
all

Manufacturer : Memmert REVIEW BY m“ \B
Model : UFE 500 s R
Serial No. : G511.1572 NEXT CAL. DATE 5"’”*” i
1D No. RYG_ENDO1D
Submitted by : ALS Laboratory Group (Thailand) Co, Lid. (Rayong Branch)

616/10 Moo 5 T. Maenam Khu,

A Pluakdaeng,

Rayong 21140 Thailand
Location : Oven Room
Received Order : 20 October 2022
Calibration Date : 20 October 2022
Amblent Tomperature : 26+ 10)°C
Ralative Humidity : (50+30)%
Calibrated by : Man Patlanapongpalboon
Approved by : M-I.\. .

Approved Signatory
{ ,) Pomihippa  Tameyakul
(-/ ) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 2 November 2022
The wre for a of 9%

This veriFacaie may nes e reprosbeced ruhes sham in ful, Excrgs with she priov wréman
Appr

the bead of Corpersic Services §: Esipment Calibrative and Teusing Services

A 0046908




A

Equipment : Hot Air Oven Cert. No.: 22TM1517
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2210-03760C-2
Procedure Used :-

Calibration were using CP-OTO2 o direct

methad with Data Acg which with
Thermocouple Type T.

The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard Instrument:~

Detector ( RTD ) and

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349727 MY48023832 2aLMa7 29 Jul 2023

2. This certificate is valid only to the itam calibrated on date and place of calibration,

3. This is o the: System of Uinit.

Result of Calibration :- {*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Closa Environment during calibration

A

Equipment : Hot Air Oven Cert. No.: 22TM1517
Condition As-Received : Used Hem Page: 3o{3
Referance : 2210-03780C-2

Result of Calibration :- {*) Without Adjustment
Function of UUC*:  Temperalure Source
Fresh air setting : Close

Callbration [ uuc* uuc* P Overall Coveraga
Point Setting | Reading stability uniformity Variation Factor
(e () | (%¢) (£°¢) ('c) (c) | (#c) k
104.0 104.0 104.0 0.076 0.52 0.60 042 2
180, 180.0 180.0 0.13 0.88 12 1.1 2

Callbration {"c)

Paint Position

(*c) 1 2 3 4 5 5 T B 9 fref)
104.0 | 103.768 | 103.734 | 103.723 | 103.800 | 104.215 | 104.131 | 104.132 | 103.740 | 103.747
1800 | 179.723 | 179.359 | 179.439 | 179.489 | 180,361 | 180.114 | 180.131 | 180.243 | 179.605

Beginning Finishod Average® : The average of 30 values in each position.
25 25 Temperature stability : One-half of the greatest of at any one sensor
54 T i The af al any sensors and the measured
[AC Supply (Volt ) 223 225 temperature at the reference location which are observed al the same time or al &3 close an observation lime as
possible to the pattem or within the chamber under sleady-state conditions.
H Ref, 51, 10 Mo @ Overall : The Di of the and min g
Paint Uuc* : Unit Under Callbration
Nole : The reporied unceriainty of measurement was included stability and excluded uniformity .
Position :| (180)°C (104)°C The reported uncertainty of measurement was based on a standard bya
factor k, p g & level of of 85 %,
1 21-16TC-1 | 20-18RTD-01 2 i
2 21-16TC-02 | 20-16RTD-02 I
o R i R 3 21-16TC-02 | 20-16RTD-03
Proba Installation Dotails : o T 4 21-16TC-04 | 20-16RTD-04
a= B0 eom . 040, m 5 21416TC-05 | 22-16RTD-05
b= 50 em Ll ghe, A 6 | 21-16TC-06 | 20-16RTD-06
c= 50 em Bs e e 7 | 21-16TC-07 | 20-16RTD-07
R Sl ki 8 | 2116108 | 22-16RTD-08
9 (ref) | 21-16TC-08 | 22-1BRTD-09
al1132466 a1132465
RYG_EN0006
< A
TECHROLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES % EQUIFMENT CALIRATION S SSTIRG SRVICES. Ay
SMAPATTANAKARN :llﬂlli‘::;‘li::’t:‘:l:::‘ t\vnl:':.l‘-ll:\‘-b BANGROK (0250 ke w;!m;nnm: ﬁllllpml!l . Hot Air Oven Cart. No.: 22TM1492
— i : bt oo Condition As-Recelved :  Used ltem Page: 2of3
Reference : 2210-03760C-1
Cert. No.: 22TM1482 Procedure Used :-
Page: 10f3 C wara using CP-OTO2 g 1o direct
. . . i 3 :
n method with Data which with T Detector [ RTD ).
Certificate of Calibratio A s
S T Condition of this result of calibration
Equipramit O Tl 1. Reference standard Instrument:-
T ST [ REVIEW BY . Trad Instrument Model Serial No. Cert. No. Dus Date
1) Data Acquisition 349704 MY44035217 21LM30 23 Dec 2022
i UM 400 APEROVED BY . f 2 Tlus mrhneaia is valid only to the item calibrated on date and place of calibration.
Mode 3, This B 1o the | ional System of Unit.
N Result of Calibration ;- (") Without Adjustment
2 b495.0899 AL DATE 32
Barlal No i Function of UUC" : Temperature Source
R RYG_E Fresh air setting : Close Environment during calibration
Finished
Submitted by : ALS Laboratory Group (Thailand) Co., Lid. (Rayong Branch) i:
61610 Moo 5, T. Maenam Khu,
A Eiliidinand: [AC Supply { Volt ) 220 221
Rayong 21140, Thailand H
Location : Ovan Room Position : Het: S8,
* 1D No.:
1 18-10RTD-01
Received Order : 20 October 2022 2 18-10RTD-02
Calibration Date : 20 October 2022 —— A 1B10RTD.05
Ambient T fure : 26+ 10)°C
Relative H:::i; 5 o i o : a0 ; " Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
. x= &0 om b 355 5 18-10RTD-05
Callbrated by : Preacha Hiahib b= 50 em W= Gie: i 6 18-10RTD-06
e= B0 om He 040 m 7 18-10RTD-07
a 8 18-10RTD-08
Capacity = 0053 m" :
Appraved by s . 9 (ref) 18-10RTD-09
Approved Signatory

{ ,) Pomthippa Tameyakul
() Malee Butkruea
{ ) Suwit Imjai

Issue Date :

The Uncertainties are for a

Thais cwrtificaie may mt b mymduced ofier thm

Apprirval ol the hesd of Cipeeste Seraicen 1 Exipnen Calibeation s Tevisg Series

A 0046905

Tl .

a1132473




Equipment : Hot Alr Oven Cert. No.: 22TM1482
Condition As-Received : Used item Page: 3aof3
Reference : 2210-03760C-1

Result of Calibration :- (* ) Without Adjustmant

F f UuC* : p Source

Frash air setting : Close:

Calibration | uuC* uuc* P Overall Coverage
Point Seiting | Reading stability uniformity Variation Factor
(') {c) {°C) (£°C) (e) () (£C) k
70.0 70.0 70.0 0,079 047 077 042 2

(c)
Point Position
(&) ;| [ | I [ S | T [
70.0 70262 | 89895 | 7oore | 70477 | 70864 | 70029 | 70688 | 70.148 | T0.328

Average® : The average of 30 values In each position.

Temperature stability : One-half of the greatest of at any one senso
: The i of at any sensors and the measured

temperature at the reference location which are observed al the same lime or al as close an observation lime as

possible to the temp patiem or within the chamber under steady-siate conditions.

Cverall = The Di of the maxi and mini

Uuc* : Unit Under Calibration

Nole : The reported uncerainty of measurement was included stability and excluded uniformity .

The reported unceriainly of measurement was based on a standard i bya g
factor k, g a level of of ly 95 %.
-olo-

Yak. -

all3z472

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

RYG_EN0061

CORPOR B3N CALIBRATION AND ol
5] PATTANAKARN KOAD SO0 18, SUANLUIASG, SUANLUANG LANGROK 102% Wt .
TEL B717:3000-77  FAN. 02710 oo

Cert. No.: 22TM1481

Page: 1aof3
Certificate of Calibration

Equipment : Water Bath
Manufacturer : Memmart REVIEW BY T}m A‘ m
Mode! : WNB22 AFPROVED BY fdf‘{/
Serial No. : L513.0648 MEXT CAL. DATE 900‘!{31?
1D No. : RYG_ENOO&1
Submitted by : ALS Laboratory Group (Thalland) Co.,Ltd. {Rayong Branch)

B16/M10 Moo 5, T. Maenam Khu,

A Pluakdaeng,

Rayong 21140, Thailand
Location : Wet Chemistry Lab
Recelved Order : 20 October 2022
Calibration Date : 20 Oclober 2022
Ambient Temperature : (2B£10)C
Relative Humidity : (50230)%
Calibrated by : Preecha Hiahlb
Approved by : %.

Approved Signatory
{ ) Pomthippa Tameyakul
() Males Butkruea
{ ) Suwit Imjai
Issue Date : 2 November 2022
The L are for o probability of imutely 95%

This certslicata may wot o sepusbuced uther fhan i fall, sxcepd with the e wiilies

Apprereal of the head of Corpusie Servs 3 | Eysipeses. Calibrusion asl Testing Servien

A 0046906

&

Equipment : Water Bath Cert. No.: 22TM1481
Condition As-Received :  Used ltem Page: 20f 3
Reference : 2210-03760C-4
Procedure Used :-
Calibration were conducied using in-house CP-OTO4 W 1o direct
measurement method with Data Acquisition which with Platinum
Thermometer | IPRT ).
The lemperature scale used was based on ITS-80.
ndl is It i n
1. Reference standard instrument:-
Instrument Model Serial No, Cart. No. Due Date
1) Data Acquisition 349704 MY44035217 21LM30 23 Dec 2022
2. This cenificate is valid only to the item calibrated on date and place of calibration,
3. This is to the System of Unit,
Result of Calibration :-  (*) Wilhoul Adjusiment
Function of UUC* : Temperature Source
AC Voltage Supply
{*C) ( %R.H. ) { Vol )
Beginning of Calibration 24 53 22
Finished of 24 50 Fril
Ref. Std.
Position : N
1 N37TP300726
1 2 2 N3TP300T27
4 et 3 3 N37P300728
4 N37P300729
/ 5ref.) N37P300730
Front
T,
al132471

ol

Equipmant : ‘Waler Bath Cert. No.: 22TM1481
Condition As-Received : Used ltam Page: 3of3
Reference : 2210-03760C-4
Result of Callbration - (* ] Without Adjustment
Function of UUC" ; Temperature Source
Calibration uuc* uuc Average® Standard Reading ( 'C )
point Seiting Reading Position
e (c) (e) 1+ [ 2 [ 3 [ 4 T Sty
85.0 85.0 85.0 84527 | B4.563 | BAG2E | B4516 | 84580
Calibration Coverage
B Uniformity | Stability s
e t'c) (£'C) (£°C) k
85.0 012 0.081 0.18 2

Average® : Tha average of 30 values in each position,

iformity : The i of at any sensors and the measured lemperatune
at the reference location which are observed at the same fime or at as close an observation time as possible
to he patiern or within the chamber under steady-siate conditions.
Stabllity : One-half of the greatest dilference of P al any one probe,
UUC* : Unit Under Calibration
Note : The reported uncerainty of measurement was incuded stability and excluded uniformity.

The reported uncertainty of measuremeant was based on a standard uncertainty multiplied by a
ge factor k, g a level of of y 85 %.

-olo-

ol -

a1132470




CORPORATE SERVICES 3 EQUIPMENT CALIERATION AND TESTING SERVICES
3344 PATTANAKARN ROAD S01 18, SLAN SUANLUANG BANGECK 10250
TEL. (2717000028 FAX. 0-2750-8484

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
o
o)

Cert.No.: 23CG3T04
Page.: 10of 2

Certificate of Calibration

Equipment : Burette :

Capacity : 50 mL 3 il

Serial No, : - AFEROVED BY p‘,—-{f—'—"

35

e RYG_ENO21B | ..rcpt DATE jﬁlfﬂlﬂ'ﬁ ’
e oar, cElwiEs

Manufacturer : Witeg

Made in : Germany

Submitted by : ALS Laboratory Group (Thaland) Co.,Ltd,

Rayong Branch

A

Equipmaent : Buratta Cert.No.: 23CGAT04
Received Date : 18 September 2023 Page: 20{2
Condition As-Received : Used ltam
Calibration Date : 25 September 2023
Reforence : 2308-063505C-31
Condition of this result of calibration
1. Reference Standand Instruments :
Instruments Mode! Serial No. |D. Mo, Certificate No. Traceability Due date
1) Balance MS204TS C226356083 140RCO10  TH2068-012  METTLER 29 Sep 2023

2) Thermo-Hygrograph ~ THDX-CE 00016540 140EC001  23H1275

3) Thermometar - 1504502  140ECO010 23i158

This cartification is traceable to S Unil

The cartificale is valid only to the item calibrated on date and place of calibration.
Trua value is converled to lrue velume al the standard IWMZO'C

wom

Calibration resuit :

TPA 08 June 2024
TPA 12 Feb 2024

B18/10 Moo 5, T.Maenam Khu
A Pluakdaeng, Rayong 21140 Thailand """"':"::}""’“Y "f““":;! Um';w . k
Ambient Temperature : (20 + 25) €
Relative Humidity : (50 £ 10) % 10 10,0224 0,0082 2.00
Barometric Pressure : 756 mmHg 20 20.0064 0.0085 2.00
Calibration Procadure : ASTM E 542-01 -
30 29,9931 0,0089 200
Calibrated by : Srisuda Khamiha 40 39.0910 0.0004 2.00
(; 1 50 48,9806 0.010 200
Approved by : pe MRPINSE
Approved Signalory . |
( ;fmpﬂl Paigim Remark mL = cm
Srisuda  Khamtha
E )M;nm Wongsa The reported uncertainty of measurement was based on a slandard bya g
factor k , a lavel of of 85 %,
Issue Date : 28 Seplember 2023
-ollo-
The Uncertainties are for a confid, probability of approxi Iy 95%
Thin centificats ey mot be svprsdaced saher tm ow ful, c1cem wisk the prios wriitem QQ’\
Agpeoeal of the besd of Conporste Services 3 Egupment Calibrstion ssd Testing Scrvice ‘.
A 0058881 a 1182477
RYG_EN0188 & DKSH & DKSH
Page: 2of 4
Certificate of Calibration
Equipment: Block Digestion Unit Certificate No.: C28230010
Modal: KT-208 Issued Date: 18 March 2023
Sarfal No. (or ID.):  5720210008/5770200073 Job No.: KSPRZ304362
Manufacturer. Garhardt Page: 1of4
Condiion: In Condition Digestion Block: 20 holes.
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand.
reviewsy . [\
Condifion: 25 C = 05% i
Humidity: B % & 37w | \PPROVEDBY .,
Voltage: 2vac + 3avic | nexroasoare 15 103 ,6/. B &
Galibration Place: ALS Laboratory Group (Thaitand) Co.,Ltd, (Rayong Branch) ’:
’ { Wet Chemistry Lab ) % .
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, .
Rayong 21140, Thaland. a.
Calibration By: Mr. Nakarin Ruenros: 3.
Calibraiion Data: 15 March 2023 !
The Method used: In house method, basa on by comparison with standard
Traceability: This Is fo the 51 Units d by Naticnal Institute of Location of standard
Metrology (NIMT), Thailand through N.M, Technical Center Laboratory (NTL)
Certificate No.; TC22/0080
! o e
ﬁ‘llﬂ'f Definitions
e a dndn b ot o
(Mr, Nakarin Ruenros) (Mr. Liden Srichana) lesscrond T Thi ol working any Tocation.
Person in charge Authorized signatory
- of Unis (S0,
soi i e e Pty
BHSH Technology Limited.
him Bomspsars el 436 i sy o8
DX Tocmotoy Lot _— DR Turoingy Listed )
2533 Bubturrevt P, Bargitan Presknanang. Banghsk 10300 7830 Bukturreet fid. Barspetuh. Frsknanony. Barghss 10080
Prons: +55 H38 TO00 gt com Procs 148 2608 1000 r@chah om
Deiivering Growth - in Asla and Beyond CAL-FM-CIS-OT: 20 Jul 2022 Delivering Growth - In Asla and Beyond. CALFM-CII-0T: 30 Jul 2022




&= DKSH

Certificate Mo.: C29230010 Page: 3of 4
Calibration Results:
Befors adjustment :
Measured Camection
G Desired Seting Indicating Uncertainty
ey re) (5] Temperature of UUC. (£°C)
o]

Al 375. 48 15
A2 374.3 57 [

W 3746 54 1.
A 376.3 a7 1
AS 3732 58 1
B1 FZE 56 1
B2 374 &7 1
[ 374, 54 1.
B4 375 48 1
85 375, 43 15
c1 w " i 3735 85 15
c2 3728 7. I 15
c3 372 I ¥
c4 |~ w2z E [
cs 374 5. I
o1 374. -53 £
D2 375 47 £
D3 3755 S £
b4 3758 4 K
13 751 -4.9 1

i By o Tu1ad e

Limind

T30 But e resr e T TR 10200
330 Subtumet R, Bargchat, Prsinances. Barghos 15260
Praoem: 446 2439 1000 Qs com.

Delivering Growth - in Asla and Beyond. CALEM-C25-07: 30 Jul 2023

&= DKSH

Certificate No.: C29230010 Page: 4of 4
Calibration Resuits:
Aftor adjustment
Measured Correction
Locations Desired Satting Indicating Uncortainty
(5] ey c) Temperature of UUC. {£°C)
L6 {c) .
A 379.0 -1.0 5
A2 378.7 -1.3 5
A3 378.4 0.8 L
M 3782 D.E £
AS 382 .8 I
B1 3798 0. r
B2 ez 0.8 £
B3 785 0.5 £
B4 378.9 11 K
BS 379.1 09 A
c1 w w o 37 0.9 E
c2 an.g -2.3 - E
c3 aTBA -1, E
4 ara.2 =18 1.1
5 378.0 20 1.
o res 0.8 1
D2 a78.7 1.3 1.8
D3 are.g 0.3
D4 ares 0.5
D5 3784 08
The End of Certificate
i sy malulall dia
Coci Tochmslegy Lifed
=“-mm z
Procs: +08 3638 7000 G e ety

Delivering Growth - In Asla and Beyond. CAL-FM-C29-07: 20 Jul 2022

&= DKSH

WwasedausnmatasmuRuaaMgd

inuifluen: KSPR2304362
wfimatedio: Block Digestion Unit u: KT-208
wurametias: 5720210009/5770200073
nrradoy (fu) A179d0U (sd)
15 Mar 2023 Twnrnrdn 15 Mar 2023 e
ok | Taidni unh | Bink
Ganeral
=2 o 1. wwll = o
a 2. mwinen Main Switch @ =]
= =] 3. mmhem Selector Key = o
a 4. nsusress Display 7] =]
= a- 5. sinm Hole 7] o
o | o 6. amwihia ol o if
= =] 7. anvmieton = o
7] o 8. anmsuomaoy ok dnniikastos @ =

sl
Mr. Nakarin Ruenros
‘Service Engineer
Vb Remmay el v
O iy et
D il Wt e T
P13 Bt Raad Bangches Fvimtercr Bangeos 10283

Delivering Growth - in Asia and Beyond.

BKK_ELO0Z6

Agilent Technologies

Agilent Preventive Mai pr factory service for your analytical systems Lo
assure reliable operation and the accuracy of your results, Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent F ive Main provi
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more i ion aboul Agilent T services please visit our web site using the following
URL httpe/ Sarww chem.agilent i default aspx
Customer Information

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

*  Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures,

«  Any parts, not included in the Pans Lists section of this document, are not part of the recommended
Preventive Maintenanee service, nor are they included in the price of this service,

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

Service Engineer's Responsibilities

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

»  Complete empty felds with the relevant information.

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

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

» Complete the Service Review section together with the customer,

REVIEW BY

APPROVEDBY ...

NEXT CAL. DATE

Issued: 7-Feb-2014, Revision: 1.2 Copyright @ 2013 Agilent Technologhes
Page | of &




7700 Series ICP-MS Agilent Technologies

: — ]

System Information

Tnstrument system name and 1D Twox  TCeD)

Instrument system site and location pLS Lo‘vm“‘m‘ Grovp Lﬂﬁai]%oh by LA

List system nambers List. rial numbers of each component
2 [ERVAH) L 991304812

s GhALE 5 hnAgI00

3 By 500 i U5 01\ 14%A 5L
4, 1.

B. B

6. 6

7. 7.

ICP-MS configaration table Circle the type or write in the type-if other
Nebulizer Mist_| Micro Flow | Wira Mist)| other
Spray Chamber | PFA | other

Tarch | Demountable | other

Sampling Cone | Pr | other

Skimmar Cone | Pr | Niplated | other

Preparation

B/Dincusaw specific issues with the costomer prior to starting.

@ Review the instrument loghook.

Q/M! instrument control settings before starting the procedure.

@ Perform general of system for cleanlh
Check for proper installation of safety-related parts, assemblics , sensors ele

g/chak for required firmvare updates and verify with customers if they would like it installed.
Begi

Agilent Technologies

@ Perform a general inspection of the system.
Look for any obvious external damage or problems.
Check mechanical pumps for evidence of excessive Auid leaks.
& Inspect vacuum hoses, pump exhaust tubes and power cord for excessive wear.
& Inspect Shield plate contacts. Clean if nesded.
?mm the tape lining on the peristaitic pump clamp; replace the tape if worn (G043-0030).

Check ies for dust elean il y.

Mechanical vacuum pumps

& Drain and replace mechanical pump fluid.

tf\fnrily proper oil recyeling function of mechanical pumps, the gas ballast valve must be open.

@ Replace the oil mist filter.

& Inspeet and elean or replace the inlet filter (P/N 5190-0145 for EZM18, P/N SROATO023T for DE402)

Verify proper oil recyeling finetion of mechanical pumps, the gas ballast valve must be open when
connected to an Edwards EZM18.

Cooling water system

ﬂ/Drlin cooling Mukd
& Remove, chean and reinstall metal mesh filter.
& Re fill Polyclear eooling fuid (G3202-80010)
Clean the Air filter and the Condenser by compressed air or vacoum cleancr

Ion lens cleaning

?ﬂum\& extraction/omega lenses and clean all lenses.
a)nmme ORS cell, plate bias and deflect lens, clean all lenses,
Replace octopole. Reinstall all lenses and the ORS cell and close analyzer.

Auto Sampler ASX500 Series

@ Clean external surfaces of the Autosampler, this will protect the serviee techniclan from potentinl
chemical burns
#-Axks Inspection Inspect the Z-axis PEEK drive cable for kinks or slight bends. Power off the
autosampler and manually move the Z-drive up and down using the rotor on the rear of the

I Eysbem Yent. instrument. Inspeet the Z-axis drive cable for kinks or slight bends o 1f the movement is rough and

hard to move then replace Z-axis drive cable (P/N G3286-80331) or Zaxis drive assembly (P/N
GAZRG-80330)

[ TiRE TN R mion: 12 e S Agilent Technolagies ]—‘ Issuid: 7-Feb-2014, Revision: 1.2 Copyright © 2013 Agllent Tochnologies

'nge 2 of 8 Page 3ol 8
- Agilent Technologies
7700 Series ICP-MS o ertice - Standard W 7700 Series ICP-MS 1 Agilent Technologies
o J \ Preventive Maintenance Checklist - lard ‘J 9
@& Pump Tubing Replacement
Replace peristaltic pump tubing. Replace all tubing that goes from the rinse station to the pump and
i e sy b the it irise botzica Restore Instrument

QC Testing
Using 's racks and the Agllent move the sample probe to the 4 cutermost corners
and ensure that the probe is centered in the vial
- Final Inspection
Check that all components are tight

Auto Sampler L-AS ok

O Clean external surfaces of the Autosampler, this will protect the service technician from potential
chemical burns

O Pump Tubing Replacement
Replace peristaltic pump tubing. Replace all tubing that goes from the rinse station to the pump and
from the pump to the waste/rinse bottles.

O QC Testing
Using customer’s tray and move the sample probe to the sample vial 1, wash vial and rinse port and
ensure that the probe is centered in the vial.

ISIS

2 Replace 1515 valve seal (P/N G3138-65117)
nspect the tape lining on the peristaltic purp clamp; replace the tape if worn (5043-0030).
QC test
Verify the function of valve and Peripurmp. Make sure that there is no leak from the valve and pump
‘tubing .

Issued: T-Pob-2014, Revision: 1.2 Copyright @ 2013 Agilent Technologies
Page 4 of §

Z;Pump system down,
Perform the system post check.

Q-Theck quadrupole matching.
Perform octopole matehing.

O~ Verify good gas control function by ehanging the Mow and observing the meter readings, perform

automatic offset adjustment for the MFC's.

u);r:rmr {n “Tune (using the customer’s last tune) that changes in lens voltage result in the expected
sensitivity change.

Perform Startup including performance report and an Autotune. Print the Autotune report and
attach it to this checklist.

2 Chieck the instrument status and record the measurements in the status table, (Use "Record Log*
in "Maintenance LogBook® with GT200B software, Use Ferformance report with GT201A/B
software)

& Record the EM and discriminator Voltages in the results table,

Run 10 minute stability test with tune solution. Check the result of RSD is below 4%,

Guidance

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

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

Make an entry in the Log Book the PM activiti
O Upsdate/reset as

fMix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section below if there are additional comments,
@ Review the service and any test results with the customer.
If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the enstomer’s 1Q records,

Tssued: 7-Feb-2014, Revision: 1.2 Copyright © 2013 Agilent Technohugbes
Page 60T 8




Agilent Technologies ; ilent Techn
7700 Series ICP-MS 1 g ologiss
. P ive M Chacklint = - J_ 1
7700 &
O Check this box if you have run a performance report (o record the meter readings. Print out the Teat Resul Result
report and attach it to this cheeklist, instead of completing the table. L b JAstoml Tupt
Anbog HY Voliage Mot applicable 490 v
: e a0 lrele Mo Pulse HY Voltage Not 1406 v
Measurement Standby Mode | No Gas Mode | H, Gos @ 4mi/min | He Gas @ dml/min
Discriminator Voltage Not 45 my
IF/BK Press 245 Pa 4y Pa = Pa 24] P
TMP Revolution LT . 1 \aud = = % qod %
=5 = =
Anmlger Froes §54yi0 Pa| 295x07Pa - P 21550 P Part Description Part Number Product/Model # | Quantity
Water RE/WC/1F (] {5y L/min where used Consumed
1. Routh Pump 0il MMO-0834 TT00 ICP-M5 2
e Tebtaing o il Mist Filier Kit for EZM18 3162100 00 ICP-MS 1
Inlet Temp ive C 9.9 € il Mist Filter for DS402 7700 ICP-MS -
Graphite Gasket for Sample TT00 ICP-MS
Internal Temp 160 = ALD ¢ Come (3pk) GHEO-HTO0R L]
RF Power {59 Waus 7700 Octopale GAZBO-HTO4G TT00 1CP-ME 1
RF Refloct 5 Wais Folyclear cooling fluiid GAZHZ-E0010 GIBTHR/GI202A 1
Rinse / Drain tubing GAZAIRE01 1T ASX-500 4
irwaliniii Ay Tubing / connection kit for GAZBLH0118 ABX-500 1
Carvier Gas (BF) gl WPaG drain
. Peristaltic pump tubing set G 80-85320 1AS -
SEeTA s =i Dirain tubing to rinse bottle and GA160-65328 1-AS -
Carrier Gas 1.00 L/min drain bottle .
Rator seal for Valve (IS15) G138-66117 1515
MUL/DIL Gas [ i
¥ 010 L/min Additional parts may be required from stack:
Plasma Gas 4500 L/min Inlet Filtor EZM1B B1B0-0145 TTO00 ICP-MS =
Aus Gas .o Lémin Inlet Filter DS402 FT00 ICP-M5 =
s g 5o Peristaltic pump tape (30m roll) 0430030 TT00 ICP-MS -
s i 2 Polishing Paper Kit G183305404 TT00 ICP-MS -
OF Gas Tank Press*1 - kPG - kPaG (#400/ #1200, b sheets each)
N Cottun Swabs, ultra-fine conical H300-2574 TT00 1CP-MS N
OptignslOas™| = b bud shape at both ends (100/pk)
Alumina Powder RABE0-0791 7700 1CP-MS %
© Do not fill in the shaded cells in the table, There are no measurements for these combinations. T RHBO-B0051 7700 IOP-MS =
Notes: E-Axis Drive PEEK Cable (Anti- GAZBE-BOG31 ASX-500 5
Kink)
Z-Axis Drive Assembly (PEEK, GAZSH-B0IE0 ASX-500 =
Antl-Kink)
Issued: 7-Feb-2014, Revision: 1.2 Copyright @ 20013 Agilent Technologies Iesned: 7-Fob-2014, Revison: 1.2 Copyright © 2013 Agilent Technologies
L ulichd ] Page 70l 8
Tune Report
(" 2700 Serd 1% Agilent Technologies
ICIT-HB Checklist - 4 W Operstor Nsme Supakwan Mak
L J B fcxfData Batch ChAgilentICPMHT1LserTuna b
Ac, Date-Time 61272023 4:05:12 PM
Repon Commant PM 12 June 2023
If there are any specific points you wish to note as part of performing the service or other items of el AR RANIAR
interest for the customer, please write in this box.
[No Gas]
‘Sonsiity
Mass Range Count [RE0% Background
7 10000 8340 4494 2.100
Mo M [ e e s Jaso
205 50000 18588 3.537 600
e A e A e
Saenpling Pericd [sec] 0.3
Integration Time [sec] 0.1
Oxde/Doubly Charged Fistio
Other Imporiant Customer Web Links Onide 1561140 1.452 %
Daubly Charged 707140 1508 %
O How to get information on your product: 1 Library - hittp:// weww.agilent [Hibriry
O Need to know more? - wwwgilent h Pescluion/Auxis
O Need support, FAGs? - www.agilent i hy ey Fouk Helght v e won
QO Need - www.ngilent li B 337,66 700 |oss B
ul 27561.94 £9.00  |0.55 0.710
11 205 19016.73 205.00 (048 0.726
Service Completion Infogration Time fsec] 0.1
| . Acqusition Time [sec] 2274
Linear
Service request number W PA2OLY e sorvice comy l2_Joet lot> o
; Jevvem ri Tune Parameters.
Agilent signature Customer signature S\U e B o o
Plasma Mode - Nobulizer Gas 1.00 Umin Makeup Gas 0.0 Lirnin
Document part number: GIZB0-00078 FF Power 1550'W Optian Gas -~ Auxiary Gas 0,80 Limin
RF Madching 180V Mobulzer Pump oi0ms Plasma Gos 15.0 Liwnin
Sample Depth 8.0mm SIC Temnp 2c
Lens Parpmoters.
Extract 1 ooV Omega Lens GV Deflect 1nav
Extract 2 1480V Call Entrance 30V Plata Blas 40V
Omega Bas a0V CalExt S0V
Coll Pararneters
Use Gos Mo rd Gars Flow - Enargy Discrimination 5.0V
Tssied: 7-Feb-2014, Revision: 1.2 Copyright © 2013 Agilent Technologies the Pl somm e bk
Page 80l 8
To3 122023 406 PM




Tune Report

H2 Flow - OctP RF 1m0y
OF Pammaiars
Mass Gain 145 Aois Gain 1.0021 QF Blas -3.0V
Mags Offset 124 Axis Otfset 01z
Hardwars Setsings.
Torch
Torch H 0.4 men TorchV 0.0 mm
EM
Discrimiraior 45mv Analog HY 1748V Pulse HV 1486 V
He}
Sorsitivity

o

s At s A N P
. . I”

T 7.200
13367 2527 5.800
25671 2.706 13,300

HHHE
i

Samping Pericd [sec] o
Integration Time [sec] a1

OnéceDoubly Charged Patio
= 1567140 1.166 %
Deoutdy Charged TOI140 1.586%
Tune Parameters
Plasma Parametors
Plesenn Mode - Mebulizer Gas 1.00 Limin Makeup Gas 0.10 Limin
RF Power 1550 W Option Gas - Aupdhary Gas 0.5 Limin
RF Matching 180V Nabulizes Fump 0.10mps Plasma Gos. 15.0 Limin
Sampla Depth B.0mm SIC Termnp 2c
Lens Parmatens.
Exaract 1 oo ‘Omega Lens T4V Daflact 18V
Extract 2 2000V Cedl Entrance -80V Plate Biss 18V
‘Omega Bias a0V Coll Exit S0V
Cell Paramaters:
LUse Gas. Yes 3ed Gas Flow - [Enaegy Digerimination 3.0 v
Ha Flow 4.5 mLimin OetP Bias =20V
H2 Flow - OetP RF 200V
OF Pommelens
Mass Gain s Axis Gain 1.0021 QP Bias BLT
Mass Offsat 124 ocis Ottset 012
Hordware Settings
Tarch
TorehH 0.4 mm Torch V' 0.0 mm
20f3 BIH2023 405 PM

Tune Report

DEscrimingtor 45mV Analog HV 1748V Puise HV ek

3of3 B1H2023 4:05 PM

Metrological Center
@ ‘ SCG SCI ECO Services Company Limited
i ot LS 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mall : calibrate@scg.co.th

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scy.co.th

Certificate No. T231676 Page 1 of 6

Certificate of Calibration

Equipment : HEATING BLOCK
Manufacturer : Environmental Express
Model : SC 196 reviewey Jafpin €.
Serial No. : 6974CECW3285 sevmovevey DLV,
Y . BKK_EL0054 NEXT CAL. DATE 25}93"’?5 ......
ID No. : T5306A3
Customer : ALS Lat v Group (Thailand) Co.,Ltd.

104 P 40, P Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Acid Digestion Lab

Date of Receipt : 13 September 2023
Calibrated By : Sanee Musikawan ( Site Calibration Manager )
Approved By i E / Sujjar Naknakred ( Site Calibration Manager )
Date of Issue + _16 SEP 003
The inties are for a confid probability of approximately 95%.
This Is issued in with the of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the and Its o national

standards and to the units of measurement realized at the cormesponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center,

FM-LIZ 10930-05-57

Certificate No. T231676 Page 20f 6
Calibration Report

Equipment : HEATING BLOCK

Date of Calibration : 212 September 2023

Environment : Temperature : 21.8-23.1 °C

Line Voltage : 221.6-2263 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

This equipment was calibrated by insert 20 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibrtion was done in according
to WI-T20.

All data show below were final values and the initial dota from customer request . The temperature scale used
was based on ITS - 90 ..

2, Reference Standard Instrument :

Instrument Model Instrument Ne. Centificate No. Due Date
TC TYPET TN2I-TN3O T230014 17 January 2024
TC TYPET TN3I-TN40 T230004 17 January 2024
DATA LOGGER ~ 34970A Ti51 T230004 17 January 2024

3. This cenificate is traceable o :
Mational Institute of Metrology ( Thailand } through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244,)
4. Condition of calibrated flem : good
Equipment Description :
TimeConstant 2 Hour __20  Minute At__95_°C
Fresh Air Damper [JOpen  [Min [ Mediom  [] Max
Dmm
X Not Available

5. Adjustment :

{ ) without adjustment { X ) after adjustment

FM-L13 108/30-05-57




Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone ; +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

@iscG

Certifieate No.  T231676 Page 3 of 6

Calibration Report

FRONT CONTROL

Approved By, —t

FM-L13 108/30-05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail ; calibrate@scg.co.th

Certificate No T231676 Page 4 of 6

Calibration Report

Measurement Resulis

Calibration Point Average Standard Reading at each position (°C )
[ mm-umﬁ‘ TN2I | TN22 | TN23 | TN24 | Twas | T
CAL POINT Max 95,01 9441 95.20 9541 2450 9517
95 Min 94,57 9195 94.75 §4.92 94.00 M2
Avorage .79 9418 M98 95,17 9426 095
I B2 HaoleT7-Holel2| TN27 TNIS TN TN30 TN3L TNi2
Manx 95.36 9543 95.19 95,16 535 w7
Min o004 94.95 Lenrd w7 G490 .57
Average 9515 a5 9496 454 95.13 w77
I B3 Holel3-Holel8] TN33 TN TNIS ‘TN36 TNIT TNIE
Max 9537 95.50 9512 9521 9533 9531
Min M99 95.09 W 482 9488 M96
Average 9518 9530 9500 502 2511 5,13
I_ R4 Holel9-Hole24| TN39 TNAD TN TN22 TN23 TN24
Max 9559 9442 9452 9424 94.63 M.67
Min b 94.06 9413 9188 9428 w27
Averago G540 9424 9433 94.06 9445 AT
[ R5 Hole25-Hole30| TNI5 TNZE TNIT | TNZE TN | TNIO
Max 95.19 9538 9293 95.30 95.14 95.03
Min 9483 95,05 256 .95 9479 W0
Avenage 9501 95.20 9275 9512 94.96 MRT
[ R6 Hole3l-Holed6| TN3L | TN32 | TN33 | TN34 | TNas | e
Max 94.63 04,90 9T W31 9424 987
Min 9424 64,55 9444 9398 93,62 91,56
Average 94.43 M2 94640 M4 94.08 nn
R7 Holed7-Holed2] TN3T TN3E TNI9 TN4O TN2L TNIL
Max 9430 44 4.04 981 94,89 9535
Min 9395 405 93.67 9348 54,39 9490
Average 9413 ™24 93,86 93.65 4,64 9502
| RS Holed3-Holeds|  TN23 TN24 TN2S TN26 TN2T TN2S
Muax 95.599 9563 9528 9520 D545 B4 ET
Min 9547 95.15 4.2 9484 M9 9448
Avemge 95.78 9539 95.05 95.07 3.0 94.68

Approved By, E

FM-L13 10£30-05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5108
Website ; www.scieco.co.th E-Mail : calibrate@scg.co.th
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Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position ('C )
R1 Holel-Hole6| TN21 TN22 TN23 TN TN25 TN16
CAL POINT Max 10523 104,32 105,43 105.25 104,44 10527
105 Min 10494 103,85 105.15 10504 104,11 104.96
Average 105.09 104,13 10529 105.15 104.28 105.12
l R2 Hole7-Holel2| TN27 TNZR TN29 TNID TNIL TNI2
Max 105.30 105,12 105.18 105.22 105.12 10516
Min 105.11 104.52 104,96 105,00 104,92 197
Average 105.20 105.02 105.07 105.11 105.02 105.06
R3 Holeld-Holel8] TN33 | TN34 | TN35 | TN36 | TN37 | TN38
Max 10537 105,63 105,02 104.80 104,69 105.19
Min 0517 105,37 104,75 104,59 104,50 105,00
Avenge 10827 108,50 104.80 104,68 104,60 105.09
[ R4 Holel9-Hole2d]  TN39 THAD THN2L ™I TNZ3 TN
Max 10531 104,43 106.41 1471 105.63 10542
Min 10508 104.22 10615 10441 10537 105.56
Avenge 105,19 104,33 10628 104,56 105,50 10569
RS Hole25-Holedd] TNIS TNIG TN2T TN TN29 TN3IO
Max 1495 106.26 103.34 105.78 10559 10587
Min 104,67 105,96 103.08 105.56 10536 105.68
Average 10481 10611 10321 10567 105.48 10577
[ R6 Hole31-Holeds] TN3L TN32 TN33 TN34 TN3S TN3G
Max 475 104,86 104,50 105,20 104,50 104.39
Min 10454 104,63 104,50 105,00 104,32 10418
Average 10465 104,75 104,60 105.10 104.41 10428
RT Hole37-Holed2] TN37 [ TN38 | TN39 | T840 | TN2L | TAZ:2
Max 10430 104,50 104.85 104.65 104,58 104,85
Min 104,09 104,72 104,66 104,49 104,63 104.52
Averge 0419 104,81 104,75 104.57 104,76 168
RS Holed3-Holeds] TN23 | TN24 | TN2S | IN26 | TN2T | TNas
Max 10571 105,85 10530 10561 10542 10519
Min 105,45 105.61 105.14 10527 105,18 104.94
Average 10558 105,73 10527 105.44 105,30 10807
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Calibration Report

Measurement Resulis:

HEATING BLOCK Temperature Distribution
Reading (°C)
Setting (C) Stability (+'C ) Uncertalnty {£'C)
Min , Max Average
1000 1003, 100.5 1004 026 081
1070 1070, 107.1 107.1 019 078

* The quoted uncertainty exclude * uniformity
The calibeation resub apply oaly the sbove calibrated iem,

The result of 1est was found sccurate as shown on dae and place of 1est only.

The reponed expanded uncernainty is based on o standard n coverage factor & which for o t-dis bon, providing

a level of confidence of approximasely 95 % .
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Certificate of Calibration

Equipment : Chamber ( Cold Room )

Manufacturer : KOLDTECH

Model : KM 320

Serial No. : TBN-1012061/05

Customer Code : BKK_EN0167

ID No. : T2463A3

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Kh g Phattk I
Khet Suan Luang, Bangkok 10250
Customer Location : Environmental Laboratory

27 June 2022

Date of Receipt

Calibrated By Sujjar Naknakred ( Site Calibration Manager )

Approved By - / Boonchai Suriyawong (Site Calibration Manager)

Date of Issue ¢ BL UL

The are for a confid probability of approximately 95%.

This Is issued In with the cenditions of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the and its ity to national

standards and to the units of measurement realized at the comesponding national standard laboratory. This certificate may
not be reproduced other than in full sxcept with the prior written approval of the Metrological Center.
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Calibration Report

Equipment : Chamber ( Cold Room )

Date of Calibration : 30 June =1 July 2022

Environment : Temperature : 18.9-23.7 °C
Line Voltage : 222.9-226.5 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber |, the other one
standard thermocouples type T use for ambient temp . The calibration was done in
1o WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
TC TYPET THIGI-TNITO T210009 30 July 2022
TC TYPET TNITI-TN180 T210009 30 July 2022
DATA LOGGER 34970A T149 T21000% 30 July 2022

w

. This certificate is traceable to :
Naticnal Institute of Metrology { Thailand )} through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
Time Constant 3 Hour __ - Minute At__3 _°C
Fresh Air Damper [ Open DMin DMed.ilun Max
[Cctose
[X]Not Available
5. Adjustment :
() without adjustment { X ) after adjustment

Approved By.%.__._.

FM-LIS 117/15-05-63

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thalland.

SCG

NSC-TISITIS 17025
[ o1as

Certificate No. T221644 Page 3 of 4

Calibration Report

J %
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C=Centre, F=CentreofFace, A=Comer, E=Centreof Edge

1C = TNI6L 11IF = TNIT1
A = TNI62 12F = TNIT2
3A = TNI63 13A = TNIT3
4F = TNI64 144 = TNI174
SA = TNI6S 15F = TN175
6A = TNI66 16E = TNI176
TF = TNI67
8F = TNI6S
9A = TNI6®
0A = TNITO

Approved By.
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Calibration Report

Measurement Results:

Average Standard Reading at each position ('C )

Calibration Point TNI61 | TNI62 | TNIG3 | TNISA | TNIGS | TNI66 | TNI6T | TNI6S | TNI6S | TNITO

3 mm 182 178 259 295 368 o2 296 303 | 285

TNITI | TNIT2Z | TNIT3 | TNIT4 | TNITS | TNITG

297 | 302 | 289 | 304 | 297 | 333

Chamber { Cald Room ) Temperature Distribution

Reading (°C ) Coverage
Setting (*C ) Average ('C) | Stability (£°C) | Uniformity (C)|  Uncertalnty (+°C)
Min , Max Average Factor k
30 29,40 32 299 1.05 130 166 200

* The quoted uncenainty exclude * uniformity *

The calihration result apply only the sbave calibrated item.

The resslt of test was found accurate a5 shown on date and place of test oaly.

The reported expanded encertainty is based on a standard uncertainty multiplied by a coverage factor b which for a t-distribution, providing
u level of confidence of approximately 95 % .

Approved ﬂu._—:
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