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Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ees.com

Certificate No, : E23-02023

Page : 1of6
CERTIFICATE OF CALIBRATION
Customer : METCOMPANY LIMITED
Address : 36/659 Moo 6, Bangrakpatthana, Bangbuathong, Nonthaburi 11110
Deseription of Equipment  :  Console meter
Manufacturer : Apex Instrument
Maodel Number : TMC-572-V
Serial Number © A2202103
ID./Control No. Po-
Environment Conditions : Temperature  (25+2)°C
Humidity (50 + 15) % RH
Cal. Date : 08/02/2023
Issue Date : 08/02/2023
Calibration Method or Calibration Procedure Used
US EPA Method {United State Environmental Protection Agency)
This certificate is treceable to national standard, which realize the units of ing to the | iomal System of Units (IS).

Result of Calibration

This certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager, Envi Equipment
Service Company Limited.

These reported inties of are expanded by a age factor of k=2, providing a 5% confid level

Technical Manger

sauly- dniuniur anosia

EES

Certificate No. : E23-02023
Page : 20f6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Factors/Conversions

Meter Console Information

Console Model | yycsm2v | | Date | Time | 08022023 | '055 | | staTemp | 293 K
Console Serial Calibration
Numb A2202103 Reference N6 SER23-02008 Std Press 760 mm Hg
DGM Maodel Barometrie
Numb SK25EX Presiite 758.99 mmHg Ki 0.386
DGM Serial Calibration
=) 00006345 Meter G 0.999 Console Leak Check | PASS
x Calibration Data
Run Time Metering Console Calibration Meter
DGM Outlet | Outlet Outlet | Outlet
Orifice Volume | Volume Temp Temp Volume Volume Temp Temp
Elapsed DH Initial Final Imitial Final Initial Final Initial Final
Q) (Pu) (Vi) (Viut) (i) (tue) (Vwi) (Vwi) (twi) (twe)
min mm H.0 m* m? "©C Lo} m? m’ °C °C
12.22 13.0 77.3070 | 77.4470 26 26 120.73646 | 120.87858 26 26
12.25 13.0 77.4470 | 77.5870 26 26 120.87858 | 121.02010 26 26
8.53 26.0 77.5960 | 77.7360 26 26 121.03000 | 121.17082 26 26
8.57 26.0 77.7360 | 77.8760 26 20 12117082 | 121.31170 26 26
13.73 40.0 77.8830 | 78.1630 26 20 121.31866 | 121.60020 26 26
13.68 40.0 78.1630 | 78.4430 27 27 121.60020 | 121.88084 26 26
10.37 70.0 78.4510 | 78.7310 27 27 121.88882 | 122.16980 26 26
10.40 T0.0 TR.7310 79.0110 28 28 12216980 | 122.44980 25 25
9.25 920.0 79.0250 | 79.3050 28 28 122.46346 | 12274206 25 25
9.25 90.0 79.3050 79.5850 29 29 122.74206 | 123.01956 25 5
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Certificate No. : E23-02023 Certificate No. : E23-02023
Page : 3of6 Page : 40f6
METHOD 5 CONSOLE CALIBRATION | Meter Console Information Calibration Conditions
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425 Console Model 10:35
5.POINT METRIC UNIT Number TMC-572-V Date | Time 08/02/2023 AM Std Temp 293 K
Calibration Conditions Factors/Conversions Console Serial A2202103 Calibration SER23-02008 Std Press 760 | mm Hg
Console Model 10:35 Namber Ratirance b
TMC-572-V t Ti 07/02/2 2 2 K
Numb g | Hime ) A | |[SeaTewp | AW DbiMold | maspx | | Butemue 75899 | mmHg | | Ki 0.386
Console Serial A2202103 Calibration SER23.02006 Std P 760 " - - fessure
Numb Reference No. e —— mm He DGM Serial | 5596345 | | Calibration 0.999 Console Leak Check | PASS
DGM Model Barometric ! Lo
Niabes SK25EX Brossura 758.99 mmHg Ki 0.386
DGM Serial Calibration
Number 00006345 | | \1ter G 0.999 Console Leak Check | PASS Calibration Date: ~ $-2-2023 Calibration Reference No:  SER23-02008
Calibration Data | Meter Gamma vs Flowrate
Results 1.020 - - N . e
Standardized Data Dry Gas Meter - . o i -
Calibration Factor Flowrate |
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m*ws/min Variation 1010 | N
-"'_r SR | | |
(Vi) | (Quisin) | (YWeaa)) | (Qweag) | (Y) (AY) (Qustdyeom) (AHa) (AHa) | [
m’ m¥/min m? m¥/min m’/min mm H0 . |
0.137 | 0011 | 0139 | 0011 | 1013 [ 0015 0.011 44.460 -0.528 < 1.000 { = |
£ ' -
0.137 0.011 0.138 0.011 1.009 0.011 0.011 45.083 0.095 E [ l | | ﬂS‘N ~+Gamma 'Y
&} —o-Max Allow Y
0.137 0.016 . . 002 0.004 0.016 44.301 -0.687 |
0.138 0.016 1 % 0.994 Min Allow Y
0.137 0.016 0.138 0.016 1.003 0.005 0.016 44.609 -0.379 = 0990 | | o
0.275 0.020 0.275 0,020 1.001 0.003 0.020 44.283 -0.705
0.275 0.020 0.274 0.020 0.997 -0.001 0.020 44.243 -0.745 [
0.276 0.027 0.275 0.026 0.996 -0.002 0.026 44.590 -0.398 0.980 IS R— I 938
0.277 0.027 0.275 0.026 0.992 -0.006 0.026 45.041 0.053
0.277 0.030 0.273 0.030 0.985 -0.013 0.030 46.451 1.463 I |
0277 | 0.030 0.272 0.029 0,982 -0.016 0.029 46.820 1.832 0970 A X R
Al@ 0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
0.998 | Y Average 44,988 Averise
Flowrate Standardized & Corrected (m*/min)
Note:  For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is +0.02. Console Serial: A2202103
For AHg, orifice pressure differential that equates to 0.75 cfm (0.0212 m*/min) at standard te
pressure, acceptable tolerance of individual values from the average is +0.2 inches (5.1mm)
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Certificate No. : E23-02023 Certificate No. : E23-02023
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Factors/Canversions

1ul3: Sn3udurigod3a

EES

["Meter Console Information |

THERMOCOUPLES SYSTEM CALIBRATION

Console Model | ey | | Date | Time | 08022023 | '0o5 | | StaTemp | 293 K
Sampling System Equipment Information |
el P s | P g e = iy S squpmn i —
DGM Model Becomeitc : Console Model Number TMC-572-V Date Time 08/02/2023 Pi\"l
(4
Numb SK25EX | | poocsure 758.99 | mmHg | | Ki 0.386 Console Serial Number A2202103 Calibration Reference No. SER23-02008
P'GI\'[ Serial 00006345 :::elli::rr:fian 0,999 Console Leak Cheek | PASS DGM Model Number SK25EX Reference Thermometer DIGICON
> DGM Serial Number 00006345 Serial Number 183169105
Meter Box Model Number JENCO 765 KF
Calibration Date: 8-2-2023 Calibration Reference No: SER23-02008 Meter Box Serial Number JC 18920
Mieter Prissiste v Klowrats BT e O S R e T e
r‘ |l T:‘W’ 4} 1 Si lat
0.040 o ) ) : Channel and Meter Box Channel Temperature Reading (°C)
| test point -18.0 | 25.0 38.0 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
0.035 T — T | ] Stack -19.0 | 24.0 35.0 91.0 147.0 | 256.0 | 368.0 | 480.0 | 591.0 | 814.0 | 1036.0
0.030 Aux -18.0 | 22.0 35.0 91.0 | 146.0
g . Probe -19.0 | 22.0 35.0 90.0 147.0
=
SE 0025 - Filter -19.0 | 22,0 | 350 | 90.0 | 147.0
E 3
% 0.020 1 Exit 19.0 | 23.0 35.0
&3
2]
E E ons [ i Tolerance Range
2% ,4 | | Stack + 150%  Absolute Meter + 30°C
0.010 — t T — Probe + 3.0°C Exit + 20°C
| | Filter + 3.0°C
| |
0005 ! ‘ e y g
[
0.000 b | } — |
0.00 20.000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serial: A2202103 Console Model: TMC-572-V



User
Oval

User
Oval


saulas Snduiduri- wosia

Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ees.com

Certificate No. : E23-02025

Page : 1 of2
CERTIFICATE OF CALIBRATION
Customer : MET COMPANY LIMITED
Address : 36/659 Moo 6, Bangrakpatthana, Bangbuathong, Nonthaburi 11110
Description of Equipment  :  Nozzle
Manufacturer ¢ Apex Instrument
Model Number : NS-SET
Serial Number ro-
ID./Control No. SR
Environment Conditions ;. Temperature (25+2)°C
Humidity (50 + 15) % RH
Cal. Date ¢ 10/02/2023
Issue Date o 10/02/2023
Calibration Method or Calibration Procedure Used
US EPA Method (United Stale Environmental Protection Agency)
This certificale is to national dard, which realize the units of ding to the i System of Units (15).

Result of Calibration

“This certificate may not be reproduced other than in full except with prior Written approval of the Technical Munager, Envi Equipment
Service Company Limited.

These reported inties of are ded by a age factor of k=2, providing a 93% confid level

Technical Manger
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Certificate No. : E23-02025

Page : 20f2
CALIBRATION RESULTS
Sampling Sy Equip t Information Calibration Condition
MNozzle Model : NS-SET Date 10 February 2023
Mozzle Mumber I Barometric Pressure 759.74 mm Hg
Mozzle Type Stainless Steel Calibration Device : Vernier, 0-150 mm
Method Reference : US. EPA Method
Nozzle 1D Nozzle Diameter Different (DI+D2+D3)/3
D1 D2 D3 AD Davg
Size
mm mm mm mm mm mm

NS-4 ] 318 3.07 3.06 3.06 0.006 3.063

NS5 3.97 3.85 3.85 3.85 0.000 3.850
L NS-6 4.76 4.04 4.05 4.06 0.010 i 4.050

NS-7 5.50 5.43 5.44 543 | 0.006 5433

NS-8 6.22 6.02 6.04 | 6.02 0.012 6.027

NS-9 6,98 6.24 6.24 6.24 0.000 6,240

NS-10 7.62 7.20 7.19 7.22 0.015 7.203
Remark:

DI,D2,D3 =  There difference nozzle diameters, mm; diameter must be within 0.025 mm

AD = Maximum difference t any two diameters, must be < 0.100 mm
Davg = (Dy+Da+Ds)/3

D2 \)/\/-—y D3

Dl%

P s
N N/



User
Rectangle

User
Rectangle

User
Oval


soulaeSnduiiurasas3a

EES

110/254 Moo 3, Tumb

Envi Equipment Service Co., Ltd.
Bang Rak Phatil Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ees.com

Certificate No. : E23-02024
Page :1of3

CERTIFICATE OF CALIBRATION

Customer ME T COMPANY LIMITED

Address 36/659 Moo 6, Bangrakpatthana, Bangbuathong, Nonthaburi 11110

Deseription of Equipment Standard Probe Method 5

Manufacturer Apex Instrument

Model Number PS-3HV

Serial Number HE

ID./Control No. .

Environment Conditions Temperature  (25+2)°C
Humidity (50 £ 15) % RH

Cal. Date 08/02/2023

Issue Date 08/02/2023

Calibration Method or Calibration Procedure Used

LS EPA Method {United State Environmental Protection Agency)

This certificate is traceable to national standard, which realize the units of fing to the System of Units (I5).
Result of C: ion
This certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager, Envi Equipment Service

Company Limited.

These reporicd ies of’ are expanded by a age factor of k=2, providing a 95% confidence level

Approved by

Calibrted 0y : l

Technical Manger
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Certificate No. : E23-02024
Page  :20f3
CALIBRATION RESULTS
S-Type Geometric Pitot Tube Calibration
Sampling System Equipment Information Calibration Condition
Probe Model PS-3HV Date 8 February 2023
Probe Number : - Barometric Pressure 758.99 mm Hg
Pitot Number Al0664 Digital Caliper CD-6" ASX
Pitot Tube Type : S-type Serial number A18008059
| 1 I e
| Te Iu[ i - i Pitot tube/Probe: # PS-3HV
wif L 59 1
, i
Parameter Value Allowable Range | Check
£ ; Assembly level? Yes Yes Pass
) B 8 - " .
: l_g o ' Ports Damage? No No Pass
@l 0 S10° <@l <+10° | Pass
- «2 i S10°<@2<+10° | Pass
i (1]} 0 Se<pBl<+5° Pass
[ 2 52 0 Se<Br<+5° | Pass
g 0 N/A -
[}
i 0 0 N/A .
D !
Dt 0.375 188" 10 375" Pass
T | _ A 0.8745 | 2.1Dt<A<3Dt | Pass
3! =~ AZDL 1166 | LOS<PUDSLS | Pass
= ! I Wi ) Z=Atany 0.047 Z<.125" Pass
W=Atano 0.019 Ww=.031" Pass
Remark:
I certified that probe model: PS-3HV and Pitot tube number A10664 meets or exceeds all specifications, criteria
and/or applicable design and is hereby assigned a pitot tube certification factor of 0.84. See 40 CFR A,

EPA Method 2.
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Certificate No. : E23-02024
Page : 3of3

THERMOCOUPLES SYSTEM CALIBRATION

Sampling System Equ.[pmcn_l-l.n.furmation | . Calibration Conditions:

Probe Model Number PS-3HV Date Time 08/02/2023 | 01:30 PM
Probe Serial Number - Calibration Reference No. SER23-02008
Meter Box Model Number JENCO 765 KF Reference Thermometer DIGICON
Meter Box Serial Number JC 18920 Serial Numb 183169105

Thermocouple of Standard Probe method 5 = length 3 foot
Set Point Reference Thermocouple Probe Ther pl Difference
100 100.0 98.0 0.54
250 250.0 249.0 0.19
300 300.0 297.0 0.52
350 350.0 349.0 0.16

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

[Sampier Location oute Mavch 18, 2023
Preject St 1t T £25AM
.m i N TS ot [Transtor Staratand Type Qifca [se Tine 230 AM
Mot Sarial Mumber B4 [Cattestor oo TE50254
[Fiocorur Seral Nusmnar [Cabbeatie Sorial Humbar ] Purscn e Procha Sk
Frato. {Deha H) (A %) () ) Temparsture | Baromatnc | S | Swp
No. PP, T, Tai] | Cota [iani)] = I[PP KT Tal] 7] Prossure | Moter | Meoter
Postive | Hegatve [ Ano (m’fmin ) (inch ) LR FELTY)
5 | 15 15 | 30 170868 QBTRH 1.1 1.09 HED 7510
7| 7 17 | 34 151900 09316 16 1.5 HED 7510
w | 27 27 | 54 220043 118357 25 2.47 HED 7510
EHEEEAED 327187 165544 32 3.6 HED 7510
w | 59 | eo | s 340309 176402 40 3.9 HED 7510
Lirnar Ragresstion ¥ ONX : ¥= mX + b L) 50 ™ST0
1 [skee(m) 191345 iowar Ecuston | o o e
2 [itercaptin) 002773501 Peies Fow Fiatn { ) i) e ooariofie, | 2]
3 [Comaation Costcient (1) 099996 Final Sot Row Rate = (1) of {PaiPsid)(Tsadi Ta) 0.973N92407
R | = (T Ta) 05|
COMMENT
Andersen Instruments, Inc.
I {inch) Qstd-IC
6.00
¥ = 2.602063x - 101783
RE= 0.902789
5.00
400 ¥
3.00
.
200
1 .
o s
Qstd i
0.00 {miimin)
000 020 040 0DS0 080 D0 120 140 B0 180 200 220 240
Approved

Division Manager
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

PM10 HIGH VOLUME AIR SAMFPLER CALIBRATION REPORT

[sarmpiee Location foun March 16,2023
Promet Site Start Tamw 11:00 AM
j5ampler Numbar PA-10 Ne.4 [Transfar Standasd Typa Qrbca | Stee Tir 11:05 AM
utctcr Savi tantare WL0s Cattrstar ool TE-S075A
Forcorir Secal umtiar - Caibestor Sovia Numbare T Jrarsan W Prowcha Srisuk
Pate (Deta H} (A} ) [T1] () Tomparturn | Baromevic | St | Sioe
M. A OIPOR NT,Taj] | st = {wim = W{FaP, )T Tal) | Prosm | Metar | Mster
Positve | Hogasve | AMD {m ki | {ich) Kom CoTI) { meg )
s | 18 16 | 3z 176471 090778 10 3 x50 7570
 EE 27 | 54 220043 11557 15 148 x50 7510
w | 42 4z | a4 28509 147075 22 217 x50 7570
1| sa 54 | e 324109 16762 29 285 x50 750
w | 68 58 | ne 363805 158081 36 355 x50 7570
Ui Ragowsation ¥ ONX: ¥a i + b i x50 7510
1 [sgeim) 191345 Bt | . e e T
2 inrceptin) 0.02773)S4t Paint Fow Rt { X ) {mjmin) 1133 " 09707909 Ty I 2980}
3 [Comelaton Coaffickent (1) 0.96905|Final Set Fow Rate= (1) {Pa/Psid) Tt Ta) Q973190407
= | C=(Pamsi)TadiTa) 0 0986505148
COMMENT

Andersen Instrumants, Inc.

1€ (inch) Qstd-IC
500

¥ = 2623302 - 1.535115
R = 0981731

450

300

250

200

100

0.50

Qstd (mimin}

000

000 020 04D DS0 0BO 100 1HD 140 160 180 200 220 240

260

Calibrated By ... Approved By
(

Field Environmental Division Manager

[Sampler Location oute Mach 16, 2023
Project Site | Start Tirw 1035 AM
siem s Mumions PM1DNO.2 Transder Starviard Typo Qifca [se Tine 10:40 AM
Mosor Seral Mussor 02 [Cattestor oo TE-50258
[Fiocorur Seral Nusmnar - [Caiesor Suwial Hurmbae Furscn e Popochs Sisuk
Puate {Deha H) (Y] {x) i (8 2] Temparature | Baxmatric Start Siop
Ho. iPalE, T Tal) | ot = (i = PP KT Tal] Prssre | Moier | Metar
Postive | Hegatve [ Ano (m’fmin ) (inch ) Ko o2t (mmbg )
s | s 15 | 29 156061 066096 10 [ 380 7580
T 23 23 48 21419 1.09664 15 140 a0 7580
w| 3 s | 26208 135406 24 208 380 7580
3 43 44 a7 2= 151222 ar 267 a0 7580
L3 55 58 1181 32T 170999 <R aw a0 7580
Liraas Rigresstion ¥ ONX [ ¥= @ + b awign ) 7580
1 et 191345 iowar Ecuston | o e e
2 |inercopt (b} 0027735t Prind ow Ratir{ X ) 4m v} 1133 3 0.9750523(T 0y I z8.0|
3 |Comulation Coticient (1) 0.996965 | Final Sot Fow Rate = {1} {Pa/Pstct)(Tsad Ta} 0.980950196
Rt I | C={PaPatcl)'(TsadTa) “0L5) 0.990409106
COMMENT
Andersen Instruments, Inc.
= 2530032 - 1.249114
G (ineh) Qstd-IC '
R = (.092048
5.00
450
400
350 2
300 -
250
200 =
150
i
v
1.00 -
z
050
Qstd (m*min
0.00 . J
000 020 040 060 0.860 100 1.20 140 160 180 200 220 240

Field Environmental

Division Manager



User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT PM10 HIGH VOLUME AIR SAMFPLER CALIBRATION REPORT
[Sampler Location Dam March 5, 2023 | Samper Locaton St March 16, 2073
Project Site start Time 905 AU Project St St i 10:25 AM
j5ampler Numbar TSP No.2 [Transfar Standasd Typa Qrbca | Stee Tir 0 AM S gt Moot PMADNo Y | Transder Standard Type Orificy | St T 0:30 AM
ucaor Serial Humbar BLO2 Cakbeator Mocel TE-5075A Mot Sarial Mumber HAL01 [Cabbeatir Woal TE50258
Furconser Setal Nimber - [Calteator Sovial Mumbae 1 Jrorsan M Proscha Srsuk Rscorior Sariad Musmibar - Caibestor Sorin Numbar 1 Farson s Popecha Sisik
Pate (Doka H} (Al {x) oy (¥} Tomparstuse | Barometic Start Stop Plato {Deha H) (A) (X} 1} i) Temparature | Baromatric Start Sop
Mo [[AH 1P, N, o) | Gt = {wm] = PP T Tal] Prosawe | Metor | Meter s PP, T, Tai] | Cota i = I[PP KT Tal] 7] Prossur | Mot | Metor
Positve | Megatve | Ano {mkin ) {inch) tom teezraf { mekig ) Postive | Hogatve [ Ano (m’fmin ) (inch ) Ko o2t (mmbg )
s | 17 17 | aa 181003 093696 10 WVALLIE] x50 7570 5 | 14 14 | 28 185074 QB48T1 12 1.8 HED 510
7| s 28 | s8 23M50 120855 16 158 x50 751.0 7| 22 22 | a4 206031 106696 17 1.68 HED 7510
w | 42 43 | as 267613 145862 27 266 x50 751.0 w | 14 35 | 6o 250 133078 24 200 HED 7510
1| 54 54 | wa 334198 167062 33 326 x50 7570 13| 45 45 | so 295050 153220 31 306 HED 7510
w | &8 67 | 13 35T 186673 41 404 50 7570 I 58 | 18 334540 175367 38 375 HED 7510
Liness Regrssation ¥ ON X Y= mi + b Hoieiage x50 7510 Lirmar Rigressation. ¥ ONX ; ¥= mX + b Hewingn 6D 0
T T
1 Jswpeim) s | ’ 0.071641 mmql 60, 1 [skpeim) 1.61345{ Linear Equasion | i t‘-ﬁamawnvl 70,
2 finwrcept (b ) 0.0277Y SﬂPﬂ'\kMMNiXNM’MU\I 1133 r Q9857185 Ty I 2980 2 Jetercopt (D) Q02TTI{Se Poirt mquum’.lm| 1.133 r 0.9038526{T I 28804
3 |Comelaton Coaffickent (1} 0.96905|Final Set Fow Rate= (1) o {Pa/Psid) Tt Ta) Q973190407 3 |Comulation Coticient (1) 0.996965 | Final Sot Fow Rate = {1} o {Pa/Pstd)'(TsadiTa) 0.97IN92407
= | C=(Pamsi)TadiTa) 0 0986505148 Resut | C=tPaPsict TwaTa 05| 00805148
COMMENT COMMENT
Andarsen Instrumants, Inc. Andersen Instruments, Inc.
= 4215402 - 3741554 = 2876002 - 1.403014
G (inch} Qstd-IC ¥ € {inch) Qstd-IC ¥
R = 0.986006 R = 0.855065
700 6.00
600 Vi
5.00
L £
500 y
400
A *
400 4
3.00
A
300
L
200 *
200 > -
; +
100 i e
i
st (mimin Qstd (mmin
000 i 000 )
000 020 04D DS0 0BO 100 1HD 140 160 180 200 220 240 260 0.00 0.20 040 060 0.860 100 1.20 140 160 180 200 220 240
Calibrated By ..... Approved By Calibrated By - Approved By -
Field Environmental Division Manager Field Environmental Division Manager
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

PM10 HIGH VOLUME AIR SAMFPLER CALIBRATION REPORT

Sampier Location = March 6, 2023
Preict St start Time 900 A4

Jsaenpter Bambar TSP Mot [Transiar Startas) Typa Orice stce i 205 Al
utctor Saval bmbar BLO1 Cabestor Mool TE-50254
Furconser Setal Nimber - [Calteator Sovial Mumbae 1 frarsan WM Prischa Srisuk
Pate (Dea H} (A) 1x) ) (¥} Tomparature |Baomerc | St | Stop

Mo. [ AH PP, T, o) ] et = (i = PPN o Tal) | Frossm | Metar | Meter

Positve | Hegatve | AMD {mkin ) {inch) tom teezraf { mekig )

s | 12 ENED 15829 a7siz 10 [ x50 7510

il EE 13 | 28 159060 081683 14 138 x50 7510

w| 22 22 | 44 208031 1.06606 19 1487 x50 750

1| ss 55 | 1o 327167 169644 26 256 x50 750

w | e 66 | 12 355415 1,856 EX 305 x50 7570
Liness Regeesstion ¥ ON X Y= m + b Ao g x50 TS0

1 Jsemaim 191345 Bt | . 005z lpuammig]  T601)

2 inrceptin) 0.02773)S4t Paint Fow Rt { X ) {mjmin) 1133 " 00951406 T, I 29810

3 |Comelaton Coaffickent (1} 0.96905|Final Set Fow Rate= (1) o {Pa/Psid) Tt Ta) Q973190407
= | C=(Pamsi)TadiTa) 0 0986505148

COMMENT
Andarsen Instrumants, Inc.
= 16467 - 0076306
1€ (inch) Qstd-IC '
R = D.954380
400
350
300 4
250
200
150
1.00
050
st (mimin
000 y d
000 020 04D DS0 0BO 100 1HD 140 160 180 200 220 240 260
Calibrated By ... Approved By|

Field Environmental

Division Manager

| Sampier Locaton Dt March 16, 2023
Prijict Sty | Start i 19:40 AM
5.0m gt Mmoo PMADNGS  [Transter Surctand Trpe Qrifica 5w Tie 11:45 AM
Mot Sarial Mumber HADS [Ciormnr Wosel TE50254
Rscorior Sariad Musmibar - [Cabbeatie Sorial Humbar Purscn M Poiecha Srisik
Plato {Deha H) (A) (X} 1} i) Temparature | Baromatric Start Sop
™ PP, T, Tai] | Cota i = I[PP KT Tal] 7] Prossurn | Mater | Motor
Postive | Hegatve [ Ano (m’fmin ) (inch ) Ko o2t (mmbg )
5 | 15 15 | 30 170868 QBTRH 12 1.8 HED 7510
I 25 | so 22050 113834 17 168 6D 10
w | 38 3 | 78 271961 1.40682 23 2. HED 7510
5| 48 45 | 98 305657 15809 26 256 HED 7510
B ERED 338876 175653 34 306 HED 7510
Lirmar Ragresstion ¥ ONX : ¥= mX + b A agh 50 Lt
1 Joepeim 191345 iowar Ecuston | o Ll e
2 |inercopt (b} 0027735t Prind ow Ratir{ X ) 4m v} 1133 3 09986 726[T I z8.0|
3 |Comulation Coticient (1) 0.996965 | Final Sot Fow Rate = {1} o {Pa/Pstct)(Tsad Ta} 0.97IN92407
[t [ cparsc e -os| om0
COMMENT
Andersen Instruments, Inc.
= 2.005211x - 0.688854
IC fineh) Qstd-IC ¥ "
R = 0.895508
450
400
350
3.00 L]
A
250
200
d
150
1.00
050
Qstd (m*min
0.00 ( )
000 020 040 060 0.860 100 1.20 140 160 180 200 220 240

Division Manager

Field Environmental



User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

[Sampier Locaton

PM10 HIGH VOLUME AIR SAMFPLER CALIBRATION REPORT

= March 6, 2023
Preict St start Time 935 A
Jsaenpter Bambar TSP No§ [rranstr Sueisss Typs Orice stce i 240 Al
utctor Saval bmbar BLOS Catbeston ool TE-50254
Furconser Setal Nimber - [Calteator Sovial Mumbae 1 frarsan WM Prischa Srisuk
Pate (Dea H} (A) 1x) ) (¥} Tomparature |Baomerc | St | Stop
Mo. [ AH PP, T, o) ] et = (i = PPN o Tal) | Frossm | Metar | Meter
Positve | Hegatve | AMD {mkin ) {inch) =gzt { mekg )
s | 17 EN D 181003 Q9645 10 3 x50 7510
R 22 | 44 208031 1.06606 15 158 x50 750
w| 40 EHE 280764 145083 25 247 x50 750
1| sz 52 | w4 318138 164815 34 335 x50 750
w | 64 64 | 28 352043 183004 40 395 x50 7510
Liness Regeesstion ¥ ON X Y= m + b Ao g x50 TS0
1 Jsemaim 191345 Bt | . o e T
2 inrceptin) 0.02773)S4t Paint Fow Rt { X ) {mjmin) 1133 " Q0TI |Tye I 29810
3 |Comelaton Coaffickent (1} 0.96905|Final Set Fow Rate= (1) o {Pa/Psid) Tt Ta) Q973190407
= | C=(Pamsi)TadiTa) 0 0986505148
COMMENT
Andarsen Instrumants, Inc.
= 3.200589% - 1972407
1€ (inch) Qstd-IC ¥
R = 0.068000
600
500
L
400
¥
P4
300
i
.
200
100 s
Qstd (mimin]
000 2 i
.00 0.20 040 060 080 1.00 1.20 140 160 180 2,00 220 240 250
Calibrated By . Approved By .
Field Environmental Division Manager

[Sampler Location cute March 16, 2023
Project St [Sturt T 10145 AM
5.0 e Numiber PM-AD N3 [Transter Standand Typs Driica 51 Time 1050 AM
Motor Serial Muiber W03 [ Caibeator Maodel TE50258
Ruscordar Sariad Numnbar Caibestor Sorin Numbar Purscn M Popocha Sisuk
Plato {Deha H) (A) (X} 1} i) Temparature | Baromatric Start Sop
Ha PRI, Tal] | Cotd i = PP T Tal] Prossure | Moter | Metor
Postive | Hegatve [ Ano (m’fmin ) (inch ) Ko o2t (mmbg )
5 18 15 36 18717 096372 17 1,68 HED 510
7 28 29 57 23565 121640 20 197 HED 510
0| 45 45 [ 295050 15320 28 278 HED 510
B 57 | 14 333080 172625 36 356 HED 7510
L o T 1“1 AT 192145 44 a4 5O ™0
Lirmar Rigressation. ¥ ONX ; ¥= mX + b Horatinh 5D T
1 [Skpe(m) 191345  Linear Equason I f’ Gqﬂlas"md T
2 |inercopt (b} 0027735t Prind ow Ratir{ X ) 4m v} 1133 3 0.9707909(T I 298.0f
3 [Comaiation Costfcient (r) 0.996965 | Final Sot Fow Rate = {1} o {Pa/Pstct)(Tsad Ta} 0.97IN92407
Resut | C=tPaPsict TwaTa 05| 00805148
COMMENT
Andersen Instruments, Inc.
= 2B00487x - 1261462
G (ineh) Qstd-IC ¥ "
R = 0.867300
6.00
500
3
400
[
3.00
200
.
1.00
Qstd (m*min
000 E i )
000 020 040 OB 080 100 120 140 160 180 200 220 240 280

Division Manager

Field Environmental
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

= March 6, 2023
Proct S Start Time W15 AM
5 aenpler Hhmbar TSP No3 [ranstar Stancas Typo Orice stop Time 920 AU
utcace Serial Hmbar BLO3 [cattrstor o TE-5075A
Rnconter Setal Humbar [cattestor Serial Humbar 1 Jroman M Priwcha Srisuk
Pate (Dela H) A} 1x) i (R4 Temparatuse | Barometric | Start Stop
Mo, [P AM PR HT,,Ta)] [ Qs = { I = PPN o Tal) | Prossum | Moter | Moter
Positve | Hegatve | AMD {m'min ] {inch ]} tom o ztaf { mekg )
s | 12 12 | 24 152829 a7z 10 [ 050 751.0
T 28 ar 53 z2mn 117242 11 109 x50 TS0
0 40 a1 & 280764 145283 28 256 x50 TS0
13 51 51 02 215064 163209 az 116 x50 TS0
w| 62 6z | 124 347384 1,809 40 395 050 751.0
Linesr Regeesstion ¥ ON X Y= mX + b Ao g x50 TST.0
1 [sspetm) 1,871 345{Linwar Equarion | . M'ﬂ‘-nmm-w| 60,0
2 inrceptin) 0.02773)S4t Paint Fow Rt { X ) {mjmin) 1133 ' OBAITOE| Ty l 29810
3 |Comelaton Coaffickent (1} 0.96905|Final Set Fow Rate= (1) {Pa/Psid) Tt Ta) Q973190407
st | C=iPaPaiayiTeaTal 0 0968505148
COMMENT
Andarsen Instrumants, Inc.
y = 3054874 - 1832743
IC (inch} Qstd-IC
R = 0.695831
600
500
400
300 d
Fad
200
100 *
A
Qstd (mimin]
000 ¢ d
000 020 040 060 080 100 120 140 160 180 200 220 240 260
Calibrated By Approved By

Field Environmental

(

Division Manager

ENVIR v3tm 18u'as edia diiva
Lz 1
SERVICE . . -
—— 42 7WBUNIY 14 uon 9 ||'||'.\n11||fl (3 CITRRIRTY) ﬂ'{ll“““ 10230 T“iﬁ““ 02-9435814-5 i“Tﬂ'lT 02-9438201

uidn wlulad woe darim
ENVIR SEavIcE oo, uro, 42 Raminthra 14 yeak 9, Tha Rang., Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

| Analyzer Performance Test

Calibrated Date: 16 March 2022
Instruments Information

Analyzer Type: NCMNO?TNO):AnaIymr Manuf: Thermo Envi |
| Model: 42C S/N: 42C-33500-371
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
SIN: 705 502 Cone 55.11 PPM
ZERO AIR Genearator APl Model 701 CO Conc 4,535 PPM

SIN: 1924 Cylinder number EB0129027

Expire Date: 28 Oct. 2027

Environment: Temperature__ 255 'C Humidity_ 51 %RH

Calibration Check ( Before adjust )

Analyzer Resading (NO)
-8 EBEHBEBS S

00%0 4000

NG Reference Value (ppb)

Calibrate By :

erg an
GAS Reading Value Expecied Value Dirift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppo) Drifte
NO 0.1 0.0 01 393.4 400.0 -1.7
NOx 0.1 0.0 01 396.7 400.0 -0.8
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Driftse
N 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
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SERVICE

42 TWBUNT1 14 uon 9wt wauiae ngammag 10230 Tnadnl 02-9435814-5 Tnsan 02-9438201

i ufu oL drin
ErNvIE SEAVICE co. uro, 42 Raminthra 14 yeak 9, Tha Rang. Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax ; 02-9438201

| Analyzer Performance Test

Calibrated Date: 16 March 2022
Instruments Information

Analyzer Type: NO/MNO2/NOx Analyzer Manufacturer Thermo Environmental
Model: 42C SIN: 42C-601114773
Calibration System

Calibrator Unit Standard Gas
Dilutor Mode! Dasitl Model 5008 NO Conc 5547 PPM
SIN: 705 502 Conc 55.11 PPM
ZERO AIR Genearator AP1 Model 701 CO Conc 4,535 PPM

SIN: 1924 Cylinder number EB0120027

Expire Date: 28 Oct 2027

Environment: Temperature__ 255 °C Humidity_ 51 %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Dirift Reading Value Expected Value
(P} (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.3 4000 -1.7
NOx 0.1 0.0 01 3964 400.0 =08
Calibration Check { After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppk) (ppb) Drift
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart

Analyzer Reading (NO)
w
2

NG Reference Vake (ppt)

Calibrate By :

i

M= vim dulad ivedda diia
Lz~ 1
SERVICE

gMvia sEavicE co. uro. 42 Raminthra 14 yeak 9. Tha Rang. Ba

hen, Bankok 10230

42 1WBuM31 14 uon 9 uwrai s Ay ngamma 10230 Tnadfmi 02-0435814-5 Tnsas 02-9438201

Tel : 02-9435814-5 Fax : 02-9438201

| Analyzer Performance Test

Calibrated Date: 16 March 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manuf: Thermo Envi wtal
Model: 42C SIN: 42C-601114783
Calibration System
Calibrator Unit — Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 5647 PPM
SIN: 705 502 Cone 55.11 PPM
ZERO AIR Genearator APl Model 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment: Temperature_ 255 °'C Humidity_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expecied Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppo) Driftt
NO 0.1 0.0 0.1 393.5 400.0 -1.6
NOx 0.1 0.0 01 386.2 400.0 1.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppk) (ppb) Driftte
N 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 /35
g 400.0
7 %
3w
E gm0 — [ —-
5 /
3 150
100
50 {B-+
[
00%0 4000

NG Reference Value (ppb)

Calibrate By : I
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ENVIAR SESVICE oo, Lro. 42 Raminthra 14 yeak 9. Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax :

2-9438201

Analyzer Performance Test

o oa ¢ da o
UIEN I.BII1J'J 1W253d 9 1nA

42 1EUNY 14 000 9 nvroind s e ngamm 10230 Tnadnd 02-0435814-5 Tnaens 02-9438201

ENVIER SESVICE oo, Lro. 42 Raminthra 14 yeak 9, Tha Rang. Bangkhen, Bankok 10230 Tel : 02-9435814-3 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 16 March 2022

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 43C

Manufacturer Thermo Enviranmental
SIN: 43C-33500-7T19

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibl Model 5008 NO Cong 5547 FPM
SIN: 705 502 Cenc 55.11 FPM
ZERO AIR Genearator AFI MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity:_51  %RH

Zero Span
Status Reference Reading Drift Reference Reading Drifth
(PPB) {PPB) (PPB) (FPE) (FPB)
Before| 0.0 01 0.1 400.0 383.3 1.7
Aﬂerl 0.0 0.0 0.0 400.0 400.0 0.0
1
Single Point Calibration Chart
500
450
3.3
400 400.0
350 /.-’L.
300 :

Reading (PPB)
ZER
i

01

o 0O

Reference (PPB)

Calibrate By

Calibrated Date: 16 March 2022

Instruments Information

Analyzer Type: S02Analyzer
Model: 43C

Manufacturer Therma Environmental
SIN: 43C-71354-368

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibl Model 5008 'NO Conc 5547 FPM
SIN: 705 $02 Conc 55.11 PPM
ZERO AIR Genearator APIMODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0128027

Expire Date: 28 Oct. 2027

Environment: Temperature_ 255 'C

Humidity:_51  %RH

Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift
(PPB) (PPB) (PPB) (PPB) (PeB)
Bafore| 0.0 0.1 0.1 400.0 393.4 -1.7
Alterl 0.0 0.0 0.0 400.0 400.0 0.0
1
Single Point Calibration Chart
500
450
400 2934

Reading (PPE)
BRE
BRE
i

150

100

50 01
0 o 0.0

Reference (PPB)

Calibrate By :
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ENVIAR SESVICE oo, Lro. 42 Raminthra 14 yeak 9. Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax :

2-9438201

Analyzer Performance Test

o oa ¢ da o
UIEN I.BII1J'J 1W253d 9 1nA

42 1EUNY 14 000 9 nvroind s e ngamm 10230 Tnadnd 02-0435814-5 Tnaens 02-9438201

ENVIER SESVICE oo, Lro. 42 Raminthra 14 yeak 9, Tha Rang. Bangkhen, Bankok 10230 Tel : 02-9435814-3 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 16 March 2022

Instruments Information

Analyzer Type: SO2 Analyzer

Manufacturer AP

Model: 1004 SIN: 183
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 MO Conc 55.47 PPM
SIN: 705 502 Cone 55.11 PPM
ZERO AIR Genearator AP| MODEL 701 CO Cone 4,535 PEM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity:_51  %RH

Zero Span
Status Reference Reading Drift Reference Reading Drifth
(PPB) {PPB) (PPB) (FPE) (FPB)
Before| 0.0 01 0.1 400.0 3834 1.7
Aﬂerl 0.0 0.0 0.0 400.0 400.0 0.0
1
Single Point Calibration Chart
500
450
034
400 400.0
350 /.-’L.
300 :

Reading (PPB)
ZER
i

01

o 0O

Reference (PPB)

Calibrate By

Calibrated Date: 16 March 2022

Instruments Information

Analyzer Type: S02Analyzer

Manufacturer AP|

Model: 1004 SIN: 405
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibl Mode! 5008 NO Conc 55.47 PPN
SIN: 705 $02 Conc 55.11 PPM
ZERO AIR Genearator APIMODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0128027

Expire Date: 28 Oct. 2027

Environment: Temperature_ 255 'C

Humidity:_51  %RH

Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift
(PPE) (PPB) (PPB) {PPB) (PPE)
Bafore| 0.0 0.1 0.1 400.0 393.5 -16
Aiterl 0.0 0.0 0.0 400.0 400.0 0.0
1
Single Point Calibration Chart
500
450
Pt 3035

Reading (PPE)
BRE
BRE
i

150
100
50 481
0 o 00 400
Reference (PPB)
Calibrate By
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Calibratech Co.,Ltd. CAMNS )
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nt_)l'ﬂllﬂ-hm’l' 1 illo_ ) . gﬁfl's:i';lgs“éggg
Tel.(02) 964-6211 Fax.(02) 964-5155, e-muil : calibratech. cal@yahoo.com, calibratech .calf@hotmail.com

Certificate of Calibration
Certificate No. :  66-300003-1 Page : 10f2

Submitted by : M E T Company Limited

36/659 Moo 6 T. Bangrakpattana, A, Bangbuatong, Nonthaburi 11110

Equipment : Volumetric Flask
Manufacturer : ISOLAB Class: A
Capacity 1000 ml
ID No. : MET:VF1000:02/61
Environment : Ambient Temperature : (23+2) r“C
Relative Humidity (50+15) %
Air Pressure it 1012.0 mbar,

Date of Received : 05 January 2023
Date of Calibration : 13 January 2023
Date of Issue : 13 January 2023

Calibrated by : Arcerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments :  This certification is traceable to the Intermational System of Units
Electronic Balance
12 No, Cert. No.

241002 63-200370-1

Due Date

02 Jun 2023

T bili
National Institute of Metrology ( Thailand ) (NIMT)

Approved by :

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

~F0031-03

- CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., B 1, Pakkred, i 11120
Tel{02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yal ibeatech cal@hotmail.com

i Certificate of Calibration
Certificate No. : 66-300003-1

Result of Calibration : This result of true Volume is referred to standard temperature at 20 t

UUC Condition As-Received :  Good

Nominal Yolume ( ml ) Measuring Volume ( ml )

1000 100055

Uncertainty of measurement with in + 0.14 ml

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based ona dard uncertainty multiplied by a
providing a level of confidence of approximately 95%

-olo=

Page : 20f2

age factor k = 2,00,
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Calibratech Co.,Ltd. L Wt e b
7106-7 Moo 2, Sukh h 3 Rd, B f, Pakkred, Nonthaburi 11120 CALIBRATION D030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal(@hotmail com

Certificate of Calibration

o

Yol

)

Certificate No. : 66-420002-1 Page : 1of2

Submitted by : M E T Company Limited

36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110
Equipment : pH Meter with electrode
pH meter
Manufacturer : Eutech Model : pH 150
Range : -2.00 to 16.00 pH Resolution : 0.01 pH
Serial No. : 2657036 ID No. : MET-PH04/60
Electrode
Model : N/A Serial No. : 66365

Environment : Ambient Temperature : (25 +2) "C

Relative Humidity : (50 + 15) %
Date of Received : 05 January 2023
Date of Calibration : 11 January 2023
Date of Issue : 11 January 2023

Calibrated by : Bunjerd Masri

Calibration Method :  |p-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)

]

Reference Standard Instruments : This certification is tr to the International System of Units

1. Multiproduct Calibrator

1D No. Cert. No. Due Date Traceability
440001 21E997 17 Mar 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

pH Cert. No, Lot No. Exp. Date Traceability
4.008 61235182 857394 11 Dec 2024 CPA Chem Ltd. Accredited to 150 17034 and ISO/IEC 17025
6.986 61267169 857395 11 Dec 2023 CPA Chem Ltd. Accredited to 150 17034 and ISO/IEC 17025
10.010 61260481 857396 11 Dec 2023 CPA Chem Ltd. Accredited to 1SO 17034 and ISO/IEC 17025

Approved by,

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid.

AL-F0031-03

Calibratech Co.,Ltd.
Rd.

7/106-7 Moo 2, pract 3 Rd., Bangp

i, Pakkred, ? 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : cali h. cali@yahoo.com, calib h.cali@hotmail com

Certificate of Calibration

Certificate No. :  66-420002-1

Result of Calibration :

UUC Condition As-Received :  Good

Funetion : Electrical measurement
pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Page : 2 0f2

Adjustment Curve Applied Voltage [ Nominal Value | UUC Reading [ i Ui y
at nominal pH (mV) (pH) (pH)|( mV) ({mvV) (+mV)
1774800 4 4.00 | 1771 04 0.060
4.7.10 0.0000 7 699 | -0.1 0.1 0.060
-177.4800 10 10.00 | -177.3 -0.2 0060
Function : pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adjustment Curve Standard Buffer | UUC Readi C i U y
at nominal pH (pH) (pH) (pH) (£pH)
4.008 4.01 0.00 0.0097
4,7.10 6.986 7.00 -0.01 0011
10.010 10.01 0.00 0014

Remark
UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

ollo

AL-F0031-03

=
1o

§
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukk b 3 Rd,

o
RN

NSGC-TISI-TI517025

Bangpood, Pakkred, Nonthaburi 11120 GALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-muil : calit h. cali@yahoo.com, calibratech .cali@t il.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :

Calibrated by :
Calibration Method :

Certificate of Calibration
66-400012-1 Page : 1 of2
M E T Company Limited
6/659 Moo 6, T. Bangrakpatiana, A. Bangbuatong, Nonthaburi 11110

Digital Thermometer with Thermistor Probe

Temperature Indicator

Manufacturer : Thermo Scientific Model : pH 150

Range : N/A Resolution : 0.1 "C
Serial No. : 2657036 ID No. : MET-PHO04/60
Thermistor Probe

Model : PHWPTEMOIW Sheath Material :  Stainless
Diameter : 3 mm. Length : 85 mm.
Serial No. : 237 ID No. : MET-PHO04/60
Ambient Temperature : (23 +2) “C

Relative Humidity : (5015 %

Line Voltage : (220 + 22) VAC

05 January 2023
11 January 2023
11 January 2023
Bunjerd Masri

This instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PRT in the liquid bath at the constant controlled temperature.
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
1. Platinum Resistance Thermometer (PRT)

1D No, Cert. No.  Due Date ili

400001 TT-0016-20 04 Mar 2022 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

1D No, Cert. No.  Due Date Traceability

400003 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)

400004 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)

Approved by

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid.

AL-F0031-03

CAL

Calibratech Co.,Ltd.

7/106-T Moo 2, Sukhaprach 3Rd, B 1, Pukkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibrtech .cal@hotmail.com

Certificate of Calibration

Certificate No. :  66-400012-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :  Good

Without Adjustment

Fi ion @ Temp
Immersion Depth [Standard Reading] UUC Reading Correction Uncertainty
{ mm. ) ('c) ("cy ("C) (+'C)
85 10.0035 9.8 0.2 0.11
85 50.0025 50.0 0.0 0.1
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.
T106-7 Moo 2, Sukt hasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-muil : calibrutech _cal@yahoo.com, calibratech .cali@hotmail com

Certificate of Calibration

NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 64-400425-5 Page : 1of2

Submitted by : M E T Company Limited

36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Air Chamber (Incubator)
Manufacturer : M-LAB
N/A °C

240412

Equipment :
Model : BIC-140

Resolution : 0.1 °C
ID No. : MET-BIO1/55

Range :
Serial No. :

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited

Ambient Temperature : (27.0t028.0) °C
Relative Humidity (5010 55) %
Line Voltage (210.0 10 210.8) V
Date of Received : 10 August 2022
Date of Calibration : 10 August 2022

Date of Issue :
Calibrated by :

13 August 2022
Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe
ID No. Cert. No, Due Date
400029 & 400032  65-400274-1 25 Nov 2022

T bl
National Institute of Metrology Thailand (NIMT)

Approved by :

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

EerE

clit

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

CAL

Calibratech Co.,Ltd.

71067 Moo 2, IRd,B d, Pakkred, N 111120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@yahoo.com, calibratech .cal(@hotmail com
[ Certificate of Calibration

Certificate No. :64-400425-5

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
F jon: T

This instrument was setting air ventilation at position 0 (close)

Inside of Chamber
f W =037
D =03 m
H=114 m

Page : 20f2

m

Capacity = 0.14 m

providing a level of confid of approximately 95%

-olo -

AL-F0031-03

B

‘ Front ”
N w
Test Setting Indicating
M k: . i
Point| Tempersture | Tempe easured Temperature { * C) @ Sensor No. Uncertainty
c) (°C) (°C) 1 2 3 4 5 6 7 8 9 (x°C)
20.0 20,0 200 198 | 19.7 | 19.6 | 19.6 | 204 | 202 | 203 | 19.8 | 199 0.54
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(rc) (°c) (°c) (°c) ("c) °c)
20.0 20.0 20.0 0.6 0.1 L0
Remark The inty is not bi iformity of the air b
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a Itiplied by a factork =12,
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Calibratech Cp.,Ltd.

CAL

Calibratech Co.,Ltd.

-,,//—'“,:\\e
KAt

NSC-TISI-TIS17025

71067 Moo 2, IRd, B 1, Pakkred, 11120 CALIBRATION 0030 7/106-7 Moo 2, Sukd 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : cali h-cal@yahoo.com, calibratech L L.eom Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech..cal@ynahoo.com, calibrtech _cal@hotmail.com
Certificate of Calibration ! Certificate of Calibration
Certificate No. :65-400424-7 Page : 20f2
Certificate No. : 65-400424-7 Page : 10f2
Result of Calibration : Without Adjustment
Submitted by : M E T Company Limited UUC Condition As-Received : Good
36/659 Moo 6, T.Bangraky A.Bangbuatong, Nonthaburi 11110 I Function:  Temp &
Equipment : Air Chamber (Refrigerator) This instrument was setting air ventilation at position 0 (close)
Manufacturer : Sanden Intercool Model : SRR3-0687 AR 1/ lipside of Chimber
° . o W=058 m
Range : N/A "C Resolution : 1 C
2 4 D =060 m
Serial No. : SRR3675A-210400065 R ID No. : MET-RE04/64 4 [ -]
1 3 H =145 m
Environment : On site calibration was carried out at the Laboratory, M E T Company Limited Capacity = 0.50 o
Ambient Temperature : (29.81031.5) °C 3
Relative Humidity (55t058) % Hi 8 - .
Line Voltage  : (220.8 10 222.8) V ; 7
Date of Received : 10 August 2022 / Sc
ate ol elIve ugu. ! o scylim D

Date of Calibration :

10 August 2022

- Front o

Date of Issue : 13 August 2022 i w y
Calibrated by : Bunjerd Masri Test Setting Indicating

E Measured Temperature ( * C) @ Sensor No. Uncertainty
Calibration Method :  CAL-M4004, TLAS G-20 Point | Temperature | Temperature

The temperature scale used was based on ITS-90 569 *c) ) d 2 3 4 3 5 7 8 2 (£*C)

Reference Standard Instruments : This certification is traceable to the International System of Units 2 3 3 2737 ) 36 ) 30 |26 ) 32] 26| 25| 30 el
Standard Digital Thermometer with Thermocouple probe Test Setting Indicating Measured Measured Overall
ID No. Cert. No. Due Date Traceability Point Temperature Temperature Uniformity Stability Variation
400046 & 400028  65-400157-3 04 Oct 2022 National Institute of Metrology Thailand (NIMT) ("c) (°cy *e) (°c) (°c) (°c)

3 3 3 0.8 0.3 1.5

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-olo-

Approved by

Supervisor

The Ui are fora

probability of approximately 95% E5EE
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid. % i
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s Metrology Technical Co.,Ltd.
Calibration Certificate
L Cert. No.: CT-22-04-22785
Page : 1 of 4
Issued date : 01 April 2022
Equipment : COD Reactor , Manufacturer : MLAB , Model : DB1602
S/N=0169 , Customer ID = -
Client M E T COMPANY LIMITED.
36/659 M.6 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11110
Received Date  : 30 March 2022 Ref. Job No. : 506503-00042
Calibrate by : Mr.Pramot Srisukum Cert. prepare by : Ms.Pimlada Ittiprawet
Calibrated Date  : 30 March 2022 Approved by : Mr.Montree Ruschasetkul

Calibration Place : Laboratory of Metrology Technical Co.,Ltd.

Environment Condition : Temperature 27.1 £ 0.1 (°c) ,Humidity 35.5 £ 4.5 (%RH)

Calibration Method + Measure temperature distribution by @ channel in flat level, , (MTEC WI No. # WICAL-02-005-R01 )

Reference Standard Instrument :

No Instrument code [ Model . Due date
1 Thermo Hygrometer MTEC-CE-0181 TH-03A 06-2022
2 Temperature Datalogger MTEC-CE-0180 MLAB 10-2022

Condition of certificate :

(1) This cerificate is traceable to International System of units (81 Units), |, {2) This certi was ied only for the instrument we
calibrated. , {3) This result of calibration was found accurate as show on date and place of calibration only. | (4) The reported uncertainty of
measurement was basad on a standard uncertainty multiplied by a coverage factor k = (see result table ) , providing a level of confidence of
approximately 95%. . (5) This certificate may not be reproduced other than in full, except with the prior written approval of the head of

Calibration Division, Metrology Technical Co. Lid.

CERD4-RD1-DFO1 Approved Signatory

44 Soi ChokChai 4 Soi 40 LadPrao Bangkok Tel.: 0-2538-9205 (-2035-7096 ,Fax. : 0-2931-4M5 Email : contactamiec co.th , www.mlec.co.th

RETS =2 .
RSN Metrology Technical Co.,Ltd.
Certificate No. :  CT-22-04-22785
Calibration Result : Page: 2 of 4
Condition of UUC : 1
1) Without Adjustment {=me- 2 '@ =-== 3
[ 1 |
2) Immersion 1/2 of the depth of the hole V ! :
i) 1
2 i '
ko m———— 58 ~——== 6 F
: : 6)
(1) Tha queoted uncortsinty ncude with * Stainy” : i :
() Saatiity = Ona-ha of e granles! maxinum ofarence of Measursd INMpemumS & any one sensor . for o leas 7 S—='m o R 9
nail mn hour fter reaching sied stal.
(3) Urslormay = The . - +
st e Front
=T flerence of the g g0
e

Pic 1 ; Position of each sensor No.
Section 1:  Report of Temperature distribution
unit @ (%c)
' Measured Temperature @ Sensor No. [
M w2 | w3 | wa | w5 | w6 | w7 | w8 | w0 @ ‘

150 15055 14875 15033 14086 15075  150.83 | 15000 15033 15003 (0.424 2

Calibeaion Point | UUC Satting” | UUC Reading

150 150

{*) = The average of 30 values in each point , (**) = Coverage factor (k) value

Section2:  Report of Chamber Performance

Unit: ("¢ )
. Te Temp Is!
Calibration Point uUC Settng UUC Reading
Uniformity Stability ( £ °c ) Overall Variation
150 150 150 0.9 0.1 1.2

{*} = The avarage af 30 values in each paini

Approved Signatory © ...

i Fax. ; 0-29314015 Email : contactomiec.co.th , www.miac.coth

44 Soi ChokChai 4 Sci 40 LadPrao Bangkok Tel.: 0-2538-9205 0-2035-7
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Metrol_ogy Technical Co.,Ltd.

CT-22-04-22785
Page: 3 of 4

Certificate No.

Section 3 :  Posible of temperature. Show minimium and maximum of the average values and Include with uncertainty of

measurement. The average values is average of each position standard sensor througout observation tima.

Unit . (%t

Calibration Point | uUG Setting” | UUC Reading' |

Possible of Minimum Possible of Maximum
temperature temperature
149.32 161.26

150 | 150 | 150

(*) = The average of 30 values in each point

Section 4 : Trend of acuuracy

—e— Max of 9 measure sensor

—e— Min of 9 measure sensor

10 ¢ A
05 ¢
0.0 + t . + + i
s 1
Bz I T
$
1
1.0 1
|
-15 L ! 1
0.0 200 40.0 60.0 80.0 100.0 120.0 140.0 160.0

UUC Reading (*c)

Approved Signatory

44 S0i ChokChai 4 Soi 40 LadPrao Bangkok ,Tel: 0-2538-9205 ,0-2035-7006 Fax

: 0-2931-4015 Email ; contactidminc.co.th , www.miec.co.th

Metrology Technical Co.,Ltd.

Certificate No. ; CT-22-04-22785
Page: 4 of 4
Section5 : Graph report for Temperature distribution , not include uncerainty of measurement

(5.1) Temperature Distribution at UUC Reading 150 °c

cHO4 - = e CHOSREA)
1510 T
150.8 5% VY = 1 r " Y, \
T 150 T L
T 1504 L
E 150.2 T Ao ¢
150.0 e = v P T v o S ey
g W W R s vt A .. AN
1498 PV Y —— =
§ 140.6 L h—’i L]
148.4
149.2
ki : I A | 1
& g & @ & g & i & P L
R ,-\"-’q & & © L A \-."ig’ ,\'\"?‘f

s e
Time (hh:mm:ss)

Approved Signatory © |

44 Soi ChokChai 4 Sol 40 LadPrao Bangkok Tel: 0-2538-0205 ,0-2035-7096 Fax. : 0-2931-4015 Emall : contaciamiec co.th , www.miec.co.th
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‘{3 HARIKUL

SCIENCE

CERT.No.: HS-TO78K

Harikul Science Co, Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,

Samsaennok , Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443

Email:info@harikul.com www.harikul.com
Certificate of Calibration

Calibratech Co.,Ltd.
h 3 Rd.,

7/106+7 Moo 2, Sukl ap
Tel.(02) 964-6211 Fax.(02) 964-5155, c-mail : calit

1, Pakkred, thaburi 11120

h cali@hotmail.com

NSC-TISI-TIS17025
CALIBRATION 0030

Calibration Date : 25 Nov 22 Maodel : YSI 5000
Submitted by : ~ MET CO.LTD SIN : 15G103969
36/659 Moo. 6, Bang Rak Phatthana, Probe : ¥S15010
Bang Bua Thong, Nonthaburi 11110 SIN : 15K100353
ID NO.

Air Temp ref : 5/N. EDD522
Barometric ref  : S/N. EDD522

Avg Room Temp : 20 °C
Avg Water Temp : 20 °C

Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician . Kittipong M.

Calibration Details
Calibration Point 100% air sat. (status) (status)

(@20 °C, DO = 9.09 mg/l)
Measurement 1 (mg/l) 9.09 (PASS) = -
Measurement 2 (mg/l) 9.09 (PASS) - -
Measurement 3 (mg/) 9.09 (PASS) = -
Measurement 4 (mg) 9.09 (PASS) - -
Measurement 5 (mg/) 9.09 (PASS) - -
Measurement 6 (mgfl) 9.09 (PASS) - -
Measurement 7 (mg/l) 9.09 (PASS) - -
Measurement 8 (mgf) 9.09 (PASS) - -
Measurement 9 (mg/l) 9.10 (PASS) -
Measurement 10 (mg/l) 9.09 (PASS) - -
Mean Measurement 9.09 mg/l - -
Inaccuracy 0.00 mg/l - -
Overall Status (PASS)
Manufacturer Specification

Accuracy = +/- 0.02 mgl

1) This certificate is issued based on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.
3) This result shall not be used for advertising purpose.

Technician Signature

Laboratory Manager

Certificate of Calibration

Certificate No. : 65-400424-2 Page : 10f2

Submitted by : ME T Company Limited

36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Oven)
Manufacturer : Binder Model : EDS3
Range : N/A "C Resolution : 1 2 2
Serial No. : 13-07419 ID No. : MET-OV02/57

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited

Ambient Temperature : (27.0t028.0) °C
Relative Humidity : (50to 55) %
Line Voltage (210.0t0 210.8) V
Date of Received : 10 August 2022
Date of Calibration : 10 August 2022

Date of Issue :
Calibrated by :

13 August 2022

Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

D No, Cert. No, Due Date Traceability
400029 & 400030 65-400272-1 24 Nov 2022 National Institute of Metrology Thailand (NIMT)
Approved by :
Supervisor
The U inties are for a confid probability of approximately 95%

[EfsE
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. p%
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CAL

Calibratech Co.,Ltd.
T106-7 Moo 2, Sukh ) 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) %64-5155, e-muil : cali h. cali@yaly lib h ! il.eom

Certificate of Calibration
Certificate No. :65-400424-2 Page : 20f 2

Result of Calibration :  Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Inside of Chamber
1/ W =040 m
2 4 D =033 m
4 & -]
1 3 H =040 m
Capacity = 0.05 1'r|J
8
H
$ Hi2 8
[
il g
5c
15 o2 &ﬁ’u D
= Front 5
“ W *
Test Setting Indicating
Point| Tempertore: | Temperaurs Measured Temperature ( ° C) @ Sensor No. Unecertainty
("cy  ("cy (°c) 1 2 3 4 5 6 7 8 9 (+°C)
104 10 110 105.0] 105.0{ 104.7] 105.0| 104.4] 104.5] 104.0 | 103.7] 104.2 0.95
180 184 184 1808 [ 182.0] 179.4| 180.8 | 180.8 | 180.8] 180.3 [ 180.0] 180.0 1.2
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°cy ("c) ("C) (°c) (°c) (°c)
104 110 110 1.0 0.2 1.7
180 184 184 23 03 3.0
Remark The uncertainty is not combine uniformity of the air chamber
This result of calibration was found accurate as shown on date and place of calibration only.
This reported inty of was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo-

-FO031-03
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CAL s

Calibratech Co.,Ltd. L NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rdl., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel{02) 964-6211 Fax.{02) 9%64-5155, e-mail : calib h. caligyahoo.com, i t I il.com

Certificate of Calibration
Certificate No. : 65-400424-1 Page : 10f2
Submitted by : M E T Company Limited

36/659 Moo 6, T.Bangrakpattana, A.Bangbuat Nonthaburi 11110

Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UM 100
Range : N/A °C Resolution : 0.1 "C
Serial No. : b197.0985 ID No. : MET-OV01/46

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (27.0t028.0) "C
Relative Humidity F (50t055) %
Line Voltage - (210.0 to 210.8) V

Date of Received : 10 August 2022

Date of Calibration : 10 August 2022

Date of Issue : 13 August 2022

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability

400029 & 400032  65-400274-1 25 Nov 2022 National Institute of Metrology Thailand (NIMT)

Approved by :
Supervisor
The U inties are for a ! probability of approximately 95%
EA#EE

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. i A

-FO031-03
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CAL

Calibratech Co.,Ltd.

7/106:7 Moo 2, Sukhaprach: I Rd., d, Pakkred, haburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : cali i yahoo.com,

cali@hotmail com

Certificate of Calibration
Certificate No. :65-400424-1

Result of Calibration :  Without Adjustment
UUC Condition As-Received : Good
Function: T I

This instrument was setling air ventilation at position 0 (close)

Inside of Chamber
i@ W02

Page : 2 0f2

m
2 4 D =018 m
Y 5 [-)
1 a H=024 m
3 Capacity = 0.01 m1
Hi
Hi2 8
8 9
e
3 5c
o]
A o2
= Front
+— e —
Test Setting Indicating
. Measured Temperature ( ° C) @ Sensor No. Uncertainty

Point | Temperature | Temperature
(“c) ("c) (°c) 1 2 3 4 5 6 7 8 9 (£°C)
180.0 180.0 180.0 181.2] 181.3] 180.6 | 180.4]179.9| 181.0| 179.5] 179.1| 180.0 0.95
Test Setting Indicating M 1 M | Overall
Point Temperature Temperature Uniformity Stability Variation
c) (°c) (°c) (°c) "c) (*c)
180.0 180.0 180.0 14 0.3 25

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a Jard i iplied by a
providing a level of confid of approxi 1y 95%
-olo -
~-F0031-03

age factork=2,

i

CAL =

: S
Calibratech Co.,Ltd. o
7/106-7 Moo 2, Sukhap 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibrtech_cal@yahoo.com, calibratech cali@hotmail.com

Certificate of Calibration

|\‘
fof

NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 65-200253-1 Page : 10of2

Submitted by : M E T Company Limited

36/659 Moo 6, T.Bangraky A.Bangb g, Nonthaburi 11110
Equipment : Electronic Balance

Manufacturer :  Sartorius Model : BSA2245-CW

Serial No. : 35090472 ID No. : MET-EB 02/60

Capacity : 220 g Resolution : 0.0001 g
Environment : On site calibration was carried out at the Laboratory, M E T Company Limited

Ambient Temperature : (25610258) “C

Relative Humidity (57.31057.8) %

Air Pressure  : 1005.0 mbar
Date of Received : 10 August 2022

Date of Calibration : 10 August 2022

Date of Issue : 11 August 2022

Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights
1D No, Cert, No, Due Date Traceability
E261-E2624 C02213103 18 Nov 2022 National Institute of Metrology (Thailand), (NIMT)

Approved by :

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This eerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid. B

F0031-03
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CAL Packing List

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com Unit : K-446 KjelDigester standard
Certificate of Calibration % 151111112791000281006111 Serial Number 1000281006
Certificate No. : 65-200253-1 Page : 2 of2 Page 1(1)
Result of Calibration : Without Adjustment Item Pieces Description .
) 11059833 1.0000 Packing parts KjelDigester K-446/K-449 / OK
UUC Condition As-Received : Good Beipackteile K-446/K-449
s " Va
Departure of indication from nominal value
Fa 037377 5.0000 Sample tubes 300 ml (set of 4) / OK
Nominal Value Correction Uncertainty Probenglaser 300 ml (Set & 4 Stiick)
(8) (g) £ () 11059754 1.0000 Rack 20 cpl. /oK
0.05 0.0000 0.00011 Rack 20 kpl.
0.1 0.0000 0.00013 11058955 1.0000 Aspiration device KjelDigester K-446/K-449 cpl. _// OK
e Wi T Absaugeinheit K-446/K-448
| 0.0000 0.00011 - 040444 1.0000 Weighing boat 20pcs.
fi B“:G,HI ; Wageschiffchen 20 Stk.
5 0.0000 0.00011 Bt
010020 1.0000 Power cable type USA, 3 pole 120V
10 0.001 0001 Anschlusskabel USA W 120V
50 0.0001 0.00013
11058825 1.0000 Fume collection tube with ball joint
100 0.0000 0.00020 Dampfsammelrohr mit Kugelschliff
150 0.0000 0.00038 11592548 1.0000  Kjeldahl Practice Guide en
200 0.0000 0.00038 Kjeldahl Practice Guide en
11593546 1.0000 Operation Manual K-446/K-449 english

2 Bedienungsanleitung K-446/K-44! li
This result of calibration was found accurate as shown on date and place of calibration only. lenungsanieitung 9 englisch

This reported uncertainty of measurement was based on a inty mutiplied by a coverage factor k= 211, 11593635 1.0000 Supplemantary sheet KjelDigester K-446/K-449

Beiblatt K-446/K-449

providing a level of confidence of approximately 95%

Packed by
Eccentric error Load test : 50 g

A B Cc D E
0.0001 0.0001 00001 0.0000 0.0000 g

Repeatability Load test : 200 g

Stdev. - 0.00005 g

-olo -

AL-F0031-03
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Packing List

Blj' [: Hi - BUCHI Certificate Unit  :K-415 TripleScrub 230V

BRYHBL Final Test Inspection 1511111127810002810051 11 Serial Number 1000281005
Page 1(1)
Unit :BUCHI KjelDigester K-446 ftem Pieces Description .
11057332 1.0000 Tray for adsorption storage .~ 0K
Serial number 1000281006 Ablage fiir Adsorption
Examination Procedure 048355 1.0000 Silicone hose D6/9 L=3m /oK

Silikonschlauch D6/8 L=3.0m

1. Visual control of the glass parts and the unit ~/OK 033701 1.0000 Glass wool 30g

- No scratches on the coated surface Glaswolle 30g
- Mounted in accordance to the specific drawing

028737 2.0000 Hose clamp
K Anschlussklemme

AN

2. Security tests
- High voltage test in accordance with EN 61010-1 {IEC 1010)

- Ground connection test in accordance with EN 610101 (IEC 1010) 11064971 1.0000 Activated Charcoal 2-6mm, 150g % v 0K
e

3. Functional tests B‘u‘ﬁl'" Aktivkohle 2-8mm, 150g

Operating panel 010020 1.0000 Power cable type USA, 3 pole 120V

- All buttons are working Anschiusskabel USA W 120V
- Cooling system is working after the instrument has been switched on

ocko\.
% |= E

c tor plugs 11593505 1.0000 Operation Manual K-415 english 7 oK
pug - Bedienungsanieitung K-415 englisch

- Scrubber connector is working

Heating element Packed by

- Heating-up perature 420 *C is hed after 40

- Temp ion at 420 °C (3 ing points)

o\

P

4. Completeness of order checked

BUCHIL hnik AG hereby decl

that this unit is in accordance with the specifications

Signature, Date:

BUCHI Labiortechnik AG, P.O Box, 8230 Flawil 1, Switzerland
Tel. +41 71 394 63 63, Fax +41 71 394 65 65, buchi@buchi.com, www.buchicom
Certified Quality-Systam IS0 9001 SOS Reg No 11224-03
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BUGHI

SwTIAMLAN

BUCHI Certificate
Final Test Inspection

Unit : BUCHI Scrubber K-415
Serial number 1000281005

Examination Procedure

1. Visual control of the glass parts and the unit /OK
- No scratches or splinters on the glass parts
- Mounted in accordance to the specific drawing /
2. Security tests OK

- High voltage test in accordance with EN 61010-1 (IEC 1010}
- Greund connection test in accordance with EN 61010-1 (IEC 1010)

3. Functional tests /
Vacuum test OK

- Bypass valve open: Pressure is 0 - 65 mbar below the atmospheric pressure
- Bypass valve closed: Pressure is 400 mbar (+/- 10 %} below the atmespheric pressure /
OK

4. Completeness of order checked

BUCHI La hnik AG hereby decl that this unit is in accordance with the specifications

H.-P. Gohn, Quality Manager Signature, Date: _

BUCHI Labortechnik AG, P.O Box, 9230 Flawil 1, Switzerland
Tel. +41 71 394 63 63, Fax +41 71 384 65 65, buchi@buchil.com, www.buchi.com
Certified Quality-System IS0 5001 SOS Reg No 1224-03

BUGHI

Packing List

Unit : K-360 Plastik Basic
b
& 151111113001000281014111 Serial Number 1000281014
Page 1(1)

Item Pieces Description

043410 3.0000 Canister 10L thin-walled
Kanister 10L diinnwandig

043603 1.0000 Packing parts K-360
Beipackteile K-360

047871 1.0000 Suppl. sheet distillation unit L)
Beiblatt Distillation Unit

010020 1.0000 Power cable type USA, 3 pole 120V / oK
Anschlusskabel USA W 120V

11592548 1.0000 Kjeldahl Practice Guide en 3, / OK
Kjeldahl Practice Guide en

093176 1.0000 Operation Manual K-360 english ?f / OK

Bedienungsanleitung K-360 englisch

=
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B'u I BUCHI Certificate ,)

[:H Final Test Inspection Perkin=Imer’
For the Better

Unit : BUCHI BUCHI KjelFlex K-360
Serial number 1000281014

Examination Procedure

1. Visual control of the glass parts and the unit / OK

Optima8000
- Mounted in accordance to the specific drawing 9 /OK Preventive Maintenance Report

2. Security tests

- High voltage test in accordance with EN 61010-1:2002 (JEC §1010-1,VDE 0411)
- Ground connection test in accordance with EN 61010-1:2002 (IEC 61010-1,VDE 0411)
- Safety door sensor checked

3. Functional tests /
Electronics OK
- Electronic modul is tested with the checking device PG157
- Connector plugs are working
Operating panel / oK
- Display is working
= All buttons of the keypad are working
Pump testing -/ 0K
- All pumps are working
- All pumps (exception: water pump of the steam generator) are precalibrated
Valve testing /OK
- All valves are working

Steam generator testing / OK
- The steam generator is filled with water

- The steam generator valve is working S
- The amount of distilate correspands to specifications Company Name: MET Company Limited.

Further testing )
< Besper is working Instrument Location: 36 659 Soi Mu Ban Monwadi Park 6,
4. Unit configuration and completeness of order checked ./ OK
S0CH Labortachn _ o - Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 1111¢
L AG hereby that this unit is in with the sp

Instrument Serial No.: 07851407053C

Signature, Date: Date: 8-Dec-2022

BUOCHI Lebortechnik AG, P.O Box, 8230 Flawil 1, Switzertand
Tel. +41 71 394 63 63, Fax +41 71 384 65 65, buchi@buchi.com, www.buchi.com
Certified Quality-System IS0 8001 SQS Rag No 11224-03
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ICP-OES/Optima8000 Preventive Maintenance (PM)

Component List

Company Name: MET Company Limited.
Address . Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 11110
(Instrument Location):
Serial Number: 07851407053C PM Number: 1of2
q.;t . S Telephone Number:
(if applicable):
Service Engineer Service Order WO-01877169
Name: Number:
Date PM Performed: 8-Dec-2022 Next PM Due Date: 8-June-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.5 A January 2018 - o
v PerkinElmer
Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElemer/Optima8000 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright.All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language
without the prior, written permission of PerkinElmer, Inc. Copyright ® 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.

I ICP-OES/Optima8000 Preventive Maintenance (PM) Page 1 of 6

Component [/ Specific Model Serial # Configuration Notes
Optima8000 07851407053C Winlab V 5.5.0.0714
510 Autosampler
Parts Lists
Parts Included with the PM
Part Number
Description uanti
(if applicable) P = v
09995098 Air Filter-Spectrometer 1
NO77520 Air Filter-RF Generator 1
09992731 Axial Window 1
BO810377 Radial Window 1
NO770438 O-ring kit, injector support adapter 1
NO780437 O-ring kit, torch 1
Additional Reagents and Standards Required for PM
Part Number e . .
Description Quantity Batch/Lot # Expiration Date:
(if applicable) = i (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 58-146CRX1 Oct-2023
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 58-169CRY1 Nov-2023
| 1CP-OES/Optima8000 Preventive Maintenance (PM) Page20f6 |
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Procedure Checklist
Use (¥ ) to check off those steps in the checklist that have been completed.

1. General:

¥ Ask customer about unit's performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.
W Is the instrument operational?

2. Mechanical:

¥ Inspect and clean all fans and filters.
¥ Inspect and replace torch components and necessary.

Torch Components Replaced: ¥lYes CONo
If yes, list components replaced:
¥ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: ¥lYes ONe
If yes, list tubing replaced:

¥ Inspect the peristaltic pump for proper operation.
@) Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
¥ Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

#1 Check the shear gas nozzle for blockages and proper, uniform flow.

¥ Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

1 Inspect the function of all spectrometer mators. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, ¥/¥ mirror) if problems are found.

¥1 Perfarm preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.

¥ Drain air compressor surge tank.

¥ Clean exterior of instrument.

I ICP-0OES/Optima8000 Preventive Maintenance (PM) Page 3 ol6 I

3. Electrical:

7 Visually inspect all PC boards for cleanliness and signs of corrosion.
1 Check all RF generator and spectrometer power supply voltages.

#1 Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥1 Check the RF generator status screens.
¥ Check the function of all interlocks.

Spectrometer:
¥ Check the spectrometer status screens.
71 Check for proper function of all motors from the Moter Control window.

4. Optical:

¥l Check the neon lamp for proper operation.

¥] Ensure that neon initialization passes at power up.

¥] Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [Yes ?INo

# Perform the Initialize Optics routine from the Spectrometer Control window.

¥ Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

¥ Insure the Dark Current measurement (Detector Calibration) passes at initialization.

¥ Check the shutter home sensor position.

#1 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

¥1 Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
the detector cooling fan may not be operational. Further inspection may be necessary.

! Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror.

1 Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: ¥ves CNo
Radial Window Replaced: Hves CNo

5. Post PM Performance Tests:

# Perform View Align.

5.1 Spectral Resolution:
¥1 Measure the spectrometers ability to separate two adjacent wavelengths.
Parameter Specification Test Result Pass/Fail
As 193,696 - Resolution <0.009 0.007 Passed
Ni 231.604 - Resolution <0.011 0.008 Passed
Ni 341.476 - Resolution <0.015 0.012 Passed
Ba 455.403 - Resolution <0.020 0.015 \Passed
I ICP-OES/Optima8000 Preventive Maintenance (PM) Page 4 of 6 I




5.2 Precision: Additional Comments

] Test for reproducibility of a set of measurement.

Additional Comments Regarding the PM

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD<1% 0.35 Passed
Mg 280.856 %RSD < 1% 0.46 Passed
Mg 285.207 %RSD S 1% 0.65 Passed
Ba 455.403 %BRSD S 1% 0.38 Passed
5.3 Mn BEC:

1 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Conc

Method “MnBEC” For Samples “IB (2%HNO3)" and “IS (NDE9-1579/10)", record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B s

Mn 257.610 Radial 1,000 ppb 5123.3 409288.2
Mn 257.610 Axial 1,000 ppb 10397.4 1879864.3
Mn 257.610 IB*Conc. IS - 1B BEC Spec Pass/Fail

Radial 5123300 404164.9 12,67 <30 PPB Passed

Axial 10397400 1869466.9 5.56 <30 PPB Passed

Review
. Fawd The preventive maintenance checks and if applicable performance tests for .I'CP'-OES/OpHma&OOd
. ew:

have been completed.
¥ Review with the customer PM work performed.

¥l Discuss recommended customer supplied materials to have on hand.

This ICP-OES/OptimaB8000 Passes ¥1 Fails O] the preventive maintenance.
1 Attach PM sticker.

Review of Preventive Maintenance:

Authorized PerkinElmes Baasacantativa: Date:
8-Dec-2022
(DD-MMM-YTYY)
Authorized Customer F Date:
8-Dec-2022
(DD-MMM-YYYY)
I ICP-0OES/Optima8000 Preventive Maintenance (PM) Page 5 of 6 I I ICP-OES/Optima8000 Preventive Mai (PM) Page 6 of 6 I



User
Rectangle


1

Perkint:imer’
For the Better

PinAAcle 900T
Preventive Maintenance Report

Company Name: SPS CONSULTING SERVICE CO.,LTD.
Instrument Location: 7 SOl PHAHOLYOTHIN 24, PHAHOLYOTH|
JOMPOL, CHATUCHAK, BANGKOK, 10900

Instrument Serial No.: PTCS14111103

Date: 06-Jan-2023

PinAAcle 900T Preventive Maintenance (PM)

Company Name: SPS CONSULTING SERVICE CO.LTD.
e 7 SOl PHAHOLYOTHIN 24,PHAHOLYOTHIN RD. JOMPOL,CHATUCHAK, BA|
(Instrument Location): ' : ks
Serial Number: PTC514111103 PM Number: 1-2
T n |
if applicable): Mo L
Customer Support Service Order WO-02044564
_____Engineer Name: | Number:
Date PM Performed: 06-Jan-2023 Next PM Due Date: 06-Jul-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
70143 Rev. A J 201 .
09370143 Rev.9 anuary 2018 PerkinElmer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are
reserved. No part of this publication may be reproduced in any form whatsoever or translated into any
language without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.
PerkinElmer shall not be liable for incid lore sential d
or use of this document.

ages in connection with the furnishing

| PinAAcie 900T Preventive Maintenance (PM) Page 10f9 |
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Component List

Additional Tools Required for PM

Component [ Specific Model Serial # Configuration Notes
AS900 AS9514B1002 WINLAB 32
Parts Lists
Parts Included with the PM
Part Number
Descripti tif
(if applicable) escription Lok
BO5S01696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A
MN3160156 0-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) M/A
MN3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) 2
N9301714 Replacement Acetylene Filter Cartridge 1
THOO1022 Replacement Air Filter Cartridge 2
Additional Reagents and Standards Required for PM
Part Number Expired
ipti Batch/fLot #
(if applicable) LR LI 2 Date (mm/vy)
N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
N9300244 GFAAS Mixed Standard AR 56-021CRY1 30-Jun-2023

Additional Reagents and Standards Required for PM (C Support Solution)
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # B
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml. AR AR
[PinAAcie 900T Preventive Maintenance (PM) Page20f9 |

tpi::::;::::l Description Quantity Serial #
N1013000 0.2 Neutral density filter 1 MG0-252
N1013002 1.0A Neutral density filter 1 MG2-358

Ofiltgo:??zg Electronic Flow Meter 1 NA
BO505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010120
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

|PinAActe 900T Preventive Maintenance (PM) Page3of9 |




Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

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

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

¥ Perform general inspection of system for cleanliness.

2. PClInstrument Software:

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

3. Mechanical:

V) Inspect and clean all fans and filters. Replace filters if necessary

#1 Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09921079, if needed.

#1 Clean exterior of the instrument.

3.1 Flame Technique

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

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

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

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

3.2 THGA Technigue

#1 Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s BO501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

) Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the
pads are missing replace the THGA furnace or replace the insulator pads on the furnace.

¥ Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow
Test Probe as described in the Service Manual. Correct if necessary.

¥ Check furnace open/close function.

Cal Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

¥l Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

¥ Check the water level/quality in the recirculation (if applicable). Add distilled water if
necessary.

#1 Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY008.5TN

| PinaAcie 900T Preventive Mainienance (PM) Page 4 0f9 |

7 Perform Cooling System maintenance if needed per SDB# COSY005.5TN.

¥1 Check auto sampler operation.

¥1 Perform an auto sampler check valve test as described in the Service Manual.

|/ Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics
as described in the Service Manual.

1 Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary.

4. Electrical:

1 Inspect PC boards. Clean if necessary.

¥ Carefully check all internal and external cable connections.
Check instrument firmware revisions upgrade to current levels (if necessary)

¥1 Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:

7 Inspect and clean the sample compartment windows, if needed.
¥ Inspect and clean the furnace windows, if needed.

Inspect and clean the GFTV camera lens, if needed.
7] Inspect optics. Clean or replace if necessary,

6. Gasses:

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

7. Flame Interlock Check:

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

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C;H; Flame correctly shuts down Active Passed
Drain Sensor Air/C;H; Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C;H; Flame correctly shuts down Active Passed
C;H; Pressure Sensor Air/C;H; Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C;H; Flame correctly shuts down Active Passed
Bumer Head semsor | 0 mteriock e down | Actve |Passed

| PinAAcle 900T Preventive Maintenance (PM) Page 5 of 9 |




8. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

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

Certificate Value
Parameter Specification a£553.6 nm (Abs.) Test Results Pass/Fail
1.0 A ND Filter + 5% from Cert. 0.9798 0.1982 Passed
0.2 A ND Filter £ 5% from Cert. 0.2042 09942 Passed
8.2 Baseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive noise.
Parameter Specification Results Pass/Fail
Standard Deviation $0.010 0.0014 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation $0.001 0.0001 Passed

8.4 D, Background Compensation with Copper

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

Parameter

Specification

Results

Pass/Fail

Standard Deviation

<0.010

0.0083

Passed

8.5 AA-BG Baseline Noise with Copper

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

Parameter Specification Results Pass/Fail
Standard Deviation E0002 0.0002 Passed
| PinaAcie 900T Preventive Mainienance (PM) Page 6 0f9 |

8.6 AA-BG Baseline Noise with Arsenic

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

wavelength.
Parameter Specification Results Pass/Fail
Standard Deviation <0.005 0.0021 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
Standard Copper Sensitivity Specification | Results (Abs.) Pass/Fail
5 mg/L Sensitivity S5 Neb (if applicable) >0.250 Abs. NA Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3281 Passed
9. After PM Performance tests [THGA]:
9.1 Furnace Gas Flows
Description: Ensures the flow rates are within specification.
Parameter Specification Test Results Pass/Fail
Internal Flow Rate 250 mL/min £ 25 mL/min 255 Passed
External Flow Rate 100 mL/min £ 10 mL/min 105 Passed
9.2 Chromium Baseline Noise
Description: Signal to noise check.
Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0000 Passed
Standard Deviation £0.005 0.0002 Passed

9.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and

precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr myg Results < 7.0 pg/0.0044 A-s 57 Passed
Precision S0k 0.74 Passed

| PinAAcle 900T Preventive Maintenance (PM) Page 7 of 9 |




9.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

Parameter Specification Results Pass/Fail
Cu myg Result $16.5 pg/0.0044 A-s 123 Passed
Zeeman Ratio 0.52£0.04 0.54 Passed
10. Review:
¥ Review with the customer PM work performed.
# Review with the customer routine maintenance procedures.
¥] Discuss recommended customer supplied materials to have on hand.
1 Attach PM sticker.
| PinaAcie 900T Preventive Mainienance (PM) Page 8 of 9 |

Additional Comments

Additional Comments Regarding the PM

_ Atomic Signal (Peak area)
Zeeman Ratio — Atomic Signal (Peak area ) + Background Signal (Peak area)

0.1855

0.1855+0.1563

REPLACE PM KIT

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900T
have been completed.

This PinAAcle 900T Passes ¥ Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
06-Jan-2023
{DD-MMM-YYYY)

Authorized Customer Representative: Date:
06-Jan-2023
(DD-MMM-YYYY)

I PinAAcle 900T Preventive Maintenance (PM)

Page 9 of 9 |
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© 2021 by Agllent Technologies

Agilent CrossLab Compliance Services

Certificate of System Qualification

GC-0Q + GCMS-0Q

System 1D:
Organization Name:

CN10925120

5.P.S Consulting service

Organization Location: 7 Sol Phaholyothin Road, Ladyao, Khet Jatujak, Bangkok 10900
Date: March 29, 2022 3:56:41 PM

EQP Name: AgilentRecommended , AgilentRecommended

EQP Revision: GC.02.50, GCMS.02.50

Overall Qualification Status: Pass

System Inspection and Basic Safety and Operation

Name: 7820

Setpoint Status: IPass

Overall System Inspection and Basic Safety and Operation Test Status

o i i

Inlet Pressure Decay

MName: EBSO
Back SSL

Setpoint Status: Pass l

Pressure: 25.0 | psl

Pressure Change: -0.2 psi 15 minutes

Agilent Recommended: I>= 20 and  f<= [0 |

Overall Inlet Pressure Decay Test Status

Inlet Pressure Accuracy

MName: 1?&90 J
Back SSL

Date: March 28, 2022 3:56:41 PM

onba i I A~ papAacdan

Syste

Page 1/18

@ 2021 by Agilent Technologles

Agllent CrossLab Compliance Services

Setpoint Status: |Fass ]
Setpoint Actual
Inlet Pressure: f25.0 - psi |25? |ps|
Accuracy: 0.0 psi
Agilent Recormmended: <= 1.2
Overall Inlet Pressure Accuracy Test Status
Pass
inlet Pressure Accuracy
Name: 7890
Front ssL
Setpoint Status: iPass l
Setpoint Actual
Inlet Pressure: [?5,0 _:I psl [25. |psi
Accuracy: 0.0 psi
Agilent Recommended: l<= 1.2
Overall Inlet Pressure Accuracy Test Status
(Pese. ]
Detector Flow Accuracy
Name: ]3890
Front FID
Setpoint Status: ELPa“ I
Flow Type: - ‘Fae] _|
Setpoint: 30.0 |mUmIn Measured Flow: 30.4 mLimin
Accuracy: 0.4 mL/min
Agllent Recommended: |4= 10.0 % setpoint ( @ mlimin )

Limit is percentage of setpoint or 0.5 mi/minute, whichever is largest.

Date: March 28, 2022 3:56:41 PM

Sustom IO Aprannarann
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© 2021 by Agllent Technologies

Setpoint Status:

Flow Type:
Setpoint:

Accuracy:
Agllent Recommended:

Limit is percentage of setpoint or 0.5 miminute, whichever is largest.

Agllent CressLab Compliance Services

{Pass |
oxidizer |
15'0"5' | mi/min Measured Flow: mL/min
74 mbimin
I-c= 10.0 % sefpoint { mlr'rnin )

Setpoint Status:

Flow Type:
Setpoint:
Accuracy:

Agllent Recommended:

|Pm ”_I
Makeup
25.0 | mLimin Measured Flow: mUmin
0.4 mL/min
F.:H_ 10.0 % setpoint { i2,5 - |rn!."m|n )

.imit is percentage of setpoint or 0.5 ml/minute, whichever s largest.

Overall Detector Flow Accuracy Test Status

! Pass

GC Oven Temperature Accuracy

Name:

Setpoint Status: Pass I
Zone: Oven
Setpoint/Actual

Temperature: [2300 J230.8 °c

Accuracy: 0.6 °C
" . Agilent Recommended: >= 110 1% setpoint in K ( 50 ¢ )

<= §1.0 % setpoint in K { 5.0 C )
Date: March 29, 2022 3:56:41 PM
Syoiom It CHARANELT
Page3/18

@ 2021 by Agllent Technologles

Setpoint Status:

Zone:

Temperature:
Accuracy:

Agilent Recommended:

Agilent CrossLab Compliance Services

Pass
Oven
Setpoint/Actual
100.0 {1003 °c
0.3 C
== §1.0 % setpoint in K { |-3.7 °c )
<= {1.0 % setpoint in K (|37 C )

Qverall GC Oven Temperature Accuracy Test Status

! Pass

GC Oven Temperature Stability

Name:

|7890
Setpoint Status: tPass
Setpoint/Average
Temperature: | 100.0 i1ﬁz3?a J °c
Stability: 0.1 °C
Agilent Recommended: E— 05

Overall GC Oven Temperature Stability Test Status

P

N

Seouting Run

Tested Combination1

Back SSL FID
Manual Injection

Name: l Not applicable

Setpoint Status: (Complmd

Injection Volume on Column: 1.0 uk.

Overall Scouting Run Status

(Completed .

Noise and Drift

Tested Combination? Back SsL FID

ARL AR R A

March 28, 2022 3:56:41 PM
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Agilent CrossLab Compliance Services

MName: I?BQO |
Setpoint Status: | Pass |
Base Signal: 121 PA

ASTM Noise Drift

counts counts/Hr

712.29 275.82
Agilent Recommended: <= |768.00 <= }§19200.00
Status: Pass Pass
Overall Moise and Drift Test Status
{Pass. 7l

signal to Noise
Tested Combination1 Back ssL ! Front FID
Manual Injection

Mame: 1?890
Setpoint Status: {Pass J
Signal to Nolse: 874687
Agilent Recommended: [>=Js00000
Overall Signal to Noise Test Status
iF'a‘a;s“ o ]
Log Amp
Tested Combination2 Front ssL I External sQ
Name: [5975C inert XL with TAD
Setpoint Status: |Pass l

Overall Log Amp Test Status
lPass - J

RFPA

Date:
Symtam I

March 29, 2022 3:56:41 PM
FREAOYEA DN
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Tested Combination2 Front SsL ! External sQ

Name: [5975C Inert XL with TAD |
Setpoint Status: iPass i
Amu: [?EEB | miz Drift After Five Minutes: RFPA Voltage:

4 mv 485 mvV

Agilent Recommended: >= [-100 and  j<= [100 | [e= {1100

Overall RFPA Test Status

Pass - |

Tune El

Tested Combination2 Front SsL ! External sa

lame: Lsgsc inert XL with TAD |

Setpoint Status: |Pa.ss i
Filament: |1 i

Setpoint Status: !Pa.n |
Filament: |2 l

Overall Tune El Test Status
:[_Eéss - I

Signal to Noise El

Tested Combination2 Front SSL { External sa

Name: {5975C Inert XL with TAD |
Source: ;ET— Inert ! Filament: | 1 |

Setpoint Status: Pass |

Signal to Noise: 332

Agllent Recommended: 320

Date: March 29, 2022 3:56:41 PM

System I St luidabbuia
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Source: El - Inert

| Filament:

Agllent CressLab Compllance Services

1]

Setpoint Status: tPass

Signal to Noise:

Agilent Recommended:

422

T e R

320

Overall Signal to Noise El Test Status

| Pass

2021 by Agilent Technologies

Instrument Details

Purpose
This section describes the as found system configuration.

Details

System
System ID CN10925120
Manufacturar Agilent Technologies
Name 7890

Tested Combinationt

Injection Technique Manual Injection
Sampler Identifier Sampler 1

Inlet Back

Detector Front

LTM Included? No

Tested Combination2

Agilent CrossLab Compllance Services

|
Date: March 28, 2022 3:56:41 PM
Syatam 1N PMANO?SIN

Page 7/18

Injection Technigque Manual Injection
Sampler [dentifier Sampler 2
Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agillent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Sampler 2
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (kL) 10

Date: March 29, 2022 3:56:41 PM

Svstem 1D: CN10825120
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© 2021 by Agllent Technologles
Detector 2

Manufacturer

Name

Type

Location

Mass Spectrometer 1

Agilent Technologles
Mass Spectrometer
Mass Spectrometer

External

Agllent CrossLab Compllance Services

Mainframe 1
Manufacturer Agllent Technologies
Name 7890
Model Number G34404
Serial Number CN10925120
Firmware Revision A01.10.3
Oven Type Standard
Inlet 1
Manufacturer Agilent Technologles
Name 7800
Type ssL
Location Front
Carrier Gas Helium
Control Type Electronic Pressure Control (EPC)
Purged Inlst Yes
Inlet 2
Manufacturer Agilent Technologies
Name 7890
Type SSL
Location Back
Carrier Gas Helium
Control Type Electronic Pressure Control (EPC)
Purgsd Inlet Yes
Detactor 1
Manufacturer Agllent Technolegies
Name 7890
Type FID
Adapter Capillary
Control Type Electronic Pressure Control (EPC)
Location Front
Makeup Gas Mitrogen
Date: March 28, 2022 3:56:41 PM
Svstermn ID: CNA082R120

Page 9 /18

Manufacturer Agilent Technologles
Type sQ
Name 5975C inert XL with TAD
Serial Number Use1732743
Firmware Revision 5975 5.02.07
High Vacuum System Turbe Pump
Scouting Run Standard OFN Std
M$ El Source 1
Manufacturer Agilent Technologies
Source Type El - Inert
Number of filaments 2
Date: March 28, 2022 3:56:41 PM
System ID: CNANB2EA20
Page 10/ 18
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Electronic Signature
Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off Is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature, As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Doecument Content Management or other
suitable method defined in your data access and control procedures.)

Detalls

Full Name of Signer: Saenguthal Tarak
saenguthai.tarak@non.agilent.com
March 28, 2022

Executed protocol and published this original version of document

Logged On User Name:
Signature Creation Date:

Aeason for Signature:

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evid of proper op It has been prep from our
Inte ion of appli as well as industry best practices. The document is designed to provide an important component of a complete

o 1 dep upon many factors and use of this protocol alone does not assure Agilent Technologles makes no

promises or astoits for any specific regulatory program.

Warranty

Agilent T makes no

y of any kind to this material, including but not limited to, the implied warranties or merchantabllity and fitness for
a parlicuiar purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connaction with the
furnishing, performance, or use of this material.

Date: March 29, 2022 3:56:41 PM
System ID: CN10925120
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User Mame: saenguthal.tarak
Hastname: LAPTOP-CQ3SKOMY

0Q_GCMS_SPS CN10825120 Transactlon log @

Systern Id: CN10925120

Print Date: March 20, 2022 3:56:43 PM

Time Transactlon  Activity Type of Transaction Optional Informatlon
State Parformad
March 28, 2022 1:45:41 PM Audit SesslonCreatec  Sesslon Mone
March 28, 2022 1:45:41 PM Start Caonfiguration Sesslon Nong
March 28, 2022 1:45:41 PM Audlt Encltiement Licensing Usar is Nonpaying and dogs
not require an uniock code
March 28, 2022 1:46:18 PM Audl EqpLoaded Session EQP datails for primary
technique [Go] -
Filo path:
[ProtocolPacks/Ge'Configurat
I0n&/02.500Ge.02.50.000],
EQP Flla Name:
[Ge.02.50.eqp]. EQP Name:
[AgileniRecommended]
EQP details for hyphenated
technique [GeMs] -
File path:
[ProtocolPacke/GeMe/Config
urations/02.50/GcMs, 02.50.8
gp], EQP Flle Nams:;
[GoMs,02.50.eqp), EQP
Narma:
IAgilentRecommandad]
March 28, 2022 1:46:20 PM End Configuration Seasion Mona
March 20, 2022 1:46:24 PM Stant Cualification Seasion oQ
March 29, 2022 1:46:24 PM Star Execution Syslem Inspection and Base  Mone
Salety and Operation - 7880: -
Qualitative Test - No setpoints
associnled
March 29, 2022 1:47:33 PM End Execution Syslom Inspection ond Bag'e  Run Count 1 1

Safoty and Operatbon - TESO: -
Qualitative Test - No selpoints
assccialed

Page1/7

Date:
Svystem 1D:

March 29, 2022 3:56:41 PM

CN10B25120
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Agllent CrossLab Compllance Services

User Name: saenguthal.tarak
Hostname: LAPTOP-CQISKOWV

©0Q_GCMS_SPS CN10926120 Transaction log :

System bd: CN10825120

Print Dute: March 29, 2022 3:56:43 PM

Time Transoction
Stats

Activity
Parformed

Type of Transaction

Optlonal Information

March 29, 2022 1:47:36 PM Starl

March 28, 2022 1:4T:47 PM End

March 29, 2022 1:47:48 PM Starl

March 29, 2022 1:47:53 PM End

March 28, 2022 1:47:54 PM Stat

March 28, 2022 1:48:02 PM End

March 20, 2022 1:48:04 PM Start

March 28, 2022 1:48:18 PM End

March 28, 2022 1:48:20 PM Starl

March 28, 2022 1:48:26 PM End

Execution

Exgcution

Exacution

Exgcution

Execution

Execulion

Exgcution

Exgcution

Execution

Inilet Prassure Dacay - Back
85L: - Pressure Controlied Inlet
= 5: 25,0 pai - Lt »= -2.0 psl and
<= (0.5 psl

Inlat Progsure Docay - Back
58L: - Pressure Controliad Inlet
~ 5:26.0 psl - L: == 2,0 psi and
<= 0.5 psl

Inlet Fressure Accuracy - Back
§5L: - Pressure Controlled Inlet
-§:25.0psi - L: <= 1.2 psi

Inlet Pressune Accuracy - Back
85L: - Prassure Conlrolied Inlet
+8: 250 pal - L: == 1.2 psi

In'et Prassure Accuracy - Front
§5L.; - Pressure Controlled Inlet
-5 28,0 psi- L <= 1.2 psi

Inlet Pressure Accuracy - Front
&5L: - Pressure Controlied Inlet
-5:25.0 psi - L: <= 1.2 psi

Detactor Flow Accuracy - Front
FID: - Type : Fusl - 5: 30.0
mkimin - L: <= 10.0% sefpoint

Detector Flow Accuracy - Frent
FID; - Type : Fusl - S: 30.0
mimin - L: == 10.0% setpoint

Deleetor Flow Accuracy - Frort
FID: - Typo : Oxidlzer - 8: 400.0
mLimin - L: <= 10.0% salpoinl

Detector Flow Accuracy - Frort
FID: - Type : Quddizer - 5: 400.0
mbimin - L <= 10.0% selpoint

Page 2 /7

Mone

Run Count : 1

Run Gount : 1

MNone

Run Count : 1

Nong

Run Count : 1

Nome

Run Count:1

Date:
System ID:

March 29, 2022 3:56:41 PM
CN10825120
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Usar Nome: sagnguthal tarak
Hestnama: LAPTOP-CQISKOMV

0Q_GCMS_SPS CN10925120 Transaction log :

System ld: CN10925120

Print Date: March 20, 2022 3:35:43 PM

Time Transaction Activity

Stute

Parformed

Type of Transaction

Optional Information

March 28, 2022 1:48:27 PM Start

March 28, 2022 1:48:40 PM End

March 28, 2022 1:48:42 PM Slant

March 28, 2022 1:49:00 PM Audit

March 20, 2022 1:48:03 PM End

March 29, 2022 1:49:08 PM Start

March 28, 2022 1:49:30 PM Audit

March 29, 2022 1:49:31 PM End

March 29, 2022 1:4%:33 PM Starl

Execution

Execution

Exacution

Execution

Execution

Execution

Exgculion

Cetector Flow Accuracy - Front
FID: - Type : Makeup - 5: 26.0
mLimin - Lt <= 10.0% setpoint

Detector Flow Accuracy - Front
FiD: - Type : Makeup - 5: 25.0
milimin - L2 <= 10,0% satpoint

@C Oven Temparature
Agcuracy - TB90: - Temparature
: Oven - 8: 230.0°C - Li»>=-1.0
AND <= 1.0 % setpoinlin K

GC Oven Temperature
Accuracy - TB9: - Temparatura
1 Oven - 5:230,0°C - L: >= 1.0
AND <= 1.0 % setpointin K

GC Oven Temperature
Accuracy - 7890: - Temperalure
S Oven - 5: 2300°C - L >=10
AND <= 1.0 % selpoint In K

GC Oven Temporature
Accuracy - TBE0: - Tomperalure
: Oven - 5: 100.0°C - Li »=-1.0
AND <= 1.0 % solpaint (n K

GC Oven Tempenature
Agcuracy - TS - Temperaturs
:Oven - 5: 100.0°C - L: >=-1.0
AND <= 1.0 % setpoint In K

GC Oven Temperature
Accuracy - 7890; - Temperature
:Oven - 5 1000°C - L: »=-1.0
AND <= 1.0 % setpoint in K

GG Oven Temperature Stability
- 7820: - Temperature : Oven -
5 100.0°C - Lz <= 0.5°C

Paga 37

None

Run Count : 1

Naong

Manual Data Entry

Run Counl : 1

None

Manus! Data Entry

Run Count ; 1

Nona

Date:
Systam 1D:

March 29, 2022 3:56:41 PM

CH10925120
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@ 2021 by Agilent Technologies
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User Name: sasngulhal tarak
Hostname: LAPTOP-COISKOMY

O0_GCMS_SPS CN10925120 Transaction log ©

Systom kd: CH10925120
Print Date: March 29, 2022 3:56:43 PM

Time Transactlon

State

Actlvity
Parformad

Type of Transaction Optlonal Information

Margh 20, 2022 1:50:28 PM Audil

March 20, 2022 1:50:30 PM End

March 29, 2022 3:15:23 PM Starl

March 28, 2022 3:15:25 PM Star

March 26, 2022 3:15:35 PM Starl

March 20, 2022 3:16:02 PM Audit

March 29, 2022 5:186:37 PM End

Ihiarch 28, 2022 3:16:38 PM Start

March 28, 2022 3:26:38 PM Start

Data

Exgcution

Exgcution

Execution

Expcution

Execution

Execution

Execution

GG Oven Termperature Staddity Manual Data Entry
= TBED: - Tomporature | Oven -
5 100.0°C - L <= 0.6'C

GG Oven Temporaiure Stabilty Run Count : 1
- 7890: - Temporature : Oven -
§: 100.0°C - L: <= 0.5°C

GC Scouting Rur - Marual Nera
Injaciion, Back SSL, Front FID: -

Part of System Preperation - No

limits assoclated

Nolse and Drift - Frosd FID:
Detacior FID - L (Noisa): <=
0.10 phA - L (Drift): <= 2.50
pAnour

Mano

GC Scouting Run - Manual Mona
Injection, Back SSL, Front FID: -

Fart of Syslem Preparation - No

limits pssociated

GG Seouting Run - Manual Data flles Path :

Injaction, Back SS5L, Front FID: - FAPMOQ2022\SC_FID.DFID
Part of System Preparation - No 1A.ch

lims associaled

GC Seouting Run - Manual
Injaction, Back 5L, Front FID: -
Part of Systerm Preparation - No
limils associabed

Run Count : 1

Molse and Drift - From FID: - None
Deatactor FID - L (Noise): <=

0.10 pA - L (Drift): <= 2.50

pAhour

Moise and Drift - Front FID: - None
Detnctor FID - L (Novse): <=

0.4 pA - L (Drift): <= 2.50

pAhour

Page 417

Date:
System ID:

March 29, 2022 3:56:41 PM

CHN10825120
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Usar Home: saanguthal tarak
Hestnama: LAPTOP-CQISKOMY

00_GCMS_SPS CN10925120 Transaction log ©

Systom ld: GN10825120

Print Date: March 20, 2022 3:66:43 PM

Time Transaction

State

Activity
Parformed

Type of Transaction

Optional Information

March 28, 2022 3:26:13 PM Audit

March 28, 2022 3:26:19 PM End

March 28, 2022 3:27:37 PM Starl

March 28, 2022 3:27:48 PM Audit

March 28, 2022 3:28:18 PN End

March 29, 2022 3.29:48 PM Audit
March 28, 2022 3:30:44 PM Audit
March 28, 2022 3:30:47 PM Starl

March 28, 2022 3:30.:53 PM Starl

March 28, 2022 3:31:02 PM End

March 29, 2022 3:31:05 PM Stanl

Murch 29, 2022 3:35:08 PM End

Warch 28, 2022 3:33:11 PM Start

Data

Exgcution

Expcution

AcoRestared
SesslonReloaded
Qualification

Execulion

Execution

Execution

Exacution

Exgculen

Molse ard Drift - Front FID:-
Dstecior FID - L (Moise): <=
0,40 pA - L (Drift): <= 2.50
pAhaur

Mokse and Drif: - Front FID: -
Dotector FID - L {Nolse): <=
090 pa - L (Dt <= 2,50
pAhour

Signal to Noise - Manual
Injection, Back SS1., Front FID: -
Deteclor FID - L: >= 300000

Signal to Noise - Manual
Injection, Back SSL, Front FID: -
Delector FID - L: == 300000

Signal to No‘se - Manual
Injection, Back SSL, Frant FID: -
Detector FID - Li »= 300000

Session
Seaslon
Session

Log Amp - 58750 inart XL with
TAD & - Source: El- Inert

Log Amp - S8T5C inert XL with
TAD 5Q - Source: El - Inert

RFPA - 5875C Insrt XL with
TAD 5Q: - Source: El - Inert

RFPA - 5875 Inert XL with
TAD 50 - Source: El - Inert

Tune EI - 8975C Inart XL with
TAD 80: - Source: - El - Inert
Fllament 1 (Qualitative - No
satpoints associated)

Pago5/7

Data files Path
FAPMOQ2IZZND_FID.DVWID
1Ach

Fun Count : 1

Nora

Data files Path :
FAPMOQZ022\SN_FID.DVFID
1A.ch

Run Count : 1

Nons

Run Count ; 1

Mone

Run Count: 1

Nene

Date:
Syatem N

March 29, 2022 3:56:41 PM
CN1NG25120
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User Hame: saenguthal tarak
Hostname: LAPTOP-CQ3SKOMY

DG_GCMS_SPS CN10925120 Transaction log :

System Id: CN10825120

Print Date: March 29, 2022 3:56:43 PM

Time Transactlon
State

Activity
Performed

Type of Transactlon

Cptional Information

March 268, 2022 3:33:43 PM End

March 20, 2022 3:33:45 PM Starl

March 29, 2022 3:34:05 PM End

March 28, 2022 3:34:37 PM Start

March 29, 2022 33451 PM Audit

March 26, 2022 3:35:27 PM End

March 28, 2022 3:35:30 PM Stari

March 23, 2022 3:35:58 PM Starl

Exocution

Exgcution

Exgoution

Execution

Data

Exacution

Exgcution

Exgcution

Tune El - 5975C Inert XL with
TAD 5Q: - Source: - El - Inart
Framaent 1 (Qualitative - No
stipoints asscclated)

Tung El - 59750 inent XL with
TAD SQr = Source: - El - Inert
Fiament 2 (Qualitative - No
seipoints associated)

Tune El - 875G inort XL with
TAD 5Q: - Source: = El - Inert
Filament 2 {Qualitative - No
setpoints associated)

Signal to Moise EI - Liquid
Injection, Frant 55L, 3Q: -
Source: El- Inert using
Filamant 1 - L: »= 320

Signal to Moise EI - Liquid
Injection, Front SSL, 5Q: -
Source: El - Inartusing
Fllamant © - L: »= 320

Signel to Nolss EI - Liguid
Injacion, Front S5L, 5Q: -
Source: El - Iner using
Filamant 1 - L: »= 320

Signa! to Noise E| - Liguid
Injection, Front SSL, $Q: -
Source: El - Inert using
Filamant 2 - L: »= 320

Signal to Nolse El - Liquid
Injection, Front 55L, S -
Source: El - Inert using
Filarnent 2 - L: = 320

Paga@/7T

Run Count : 1

Nene

Run Count : 1

Mone

Data files Path :
FAPMOQZ022\SN_F1_05.0
DATASIMMS

Run Count ;: 1

None

MNeone

Date:
System ID:

March 28, 2022 3.56:41 FM
CM10825120

Page 17 /18
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Agilent CrossLab Compllance Services

User Name: saeng uthal.tarnk
Hostnama: LAPTOP-CQISKOMY

OQ_GCMS_SPS CN10925120 Transactlon log :

System Id: CN10825120

Print Date: March 20, 2022 3:56:43 PM

Time Transactlon Activity Type of Transaction Optlonal Informatien
State Performad

March 28, 2022 3:38:32 PM Start Execution Signal to Notse El - Liquid None
Injection, Front S5L, SQ: -
Sowrce: El - Ingrt using
Filament 2 - L: == 320

March 28, 2022 3:38:48 PM Audit Data Signal to Nolse E| - Liquid Drata files Path :
Injecticn, Front S5L, SQ: - FAPMOQ202205N_F2_05.00
Source: El - Inert using DATASIM.MS
Filament 2 - L: >= 320

March 28, 2022 2:36:53 PM End Execution Signal to Nolse El - Liquid Run Count : 1
Injection, Front S5L, S -
Source: El- Inetusing
Filament 2 - L: >= 320

March 28, 2022 3:36:58 PM End” Qualification Session oo

March 28, 2022 3:36.58 PM Start Reporting Sessian None

March 28, 2022 3:50:19 PM Auwdil Reporting Session Report Generated :

Ceriificate
PagaT!T

Date: March 29, 2022 3:56:41 PM
Svstem ID: CN10925120

Page 18/ 18
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Factory Calibration Certificate

Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT)METER
Series No 3522210130
Type JT2011-E2A

Integrity check of instrument

Appearance v

Parts integrity v

Screen display or touch v

Instrument button v

Power supply v

battery v

Data storage and export v

Deviation degree of comparison testwith v

standard instrument v
Calibration Results

UUC Sensor Standard Temp UUC Reading C i Uncertainty
(*C) (*C) (°C) (+°C)

25.0 25.2 -0.2 0.2

WET 300 29.9 0.1 0.2

35.0 35.1 -0.1 0.2

40.0 39.8 0.2 0.2

45.0 44.9 0.1 0.2

25.0 24.8 0.2 0.2

DRY 30.0 30.2 -0.2 0.2

35.0 35.2 -0.2 0.2

40.0 39.8 0.2 0.2

45.0 44.9 0.1 0.2

25.0 24.8 0.2 0.2

GLOBE 30.0 29.9 0.1 0.2

350 348 0.2 0.2

40.0 39.8 0.2 0.2

45.0 44.9 0.1 0.2

Environmental conditions: temperature: 26 °C+2°C, relative humidity: 30% RH+10RH%

Reference Standard : Standard Mercury Thermometers , Manufacturer: BGRI, Model: STA, SN : 2-56,
CalibratedDate : 30March2021,Calibration CertificateNo.:RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.: RA20J-AK000073
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Factory Calibration Certificate

Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210131
Type JT2011-E2A

Integrity check of instrument

Appearance W

Parts integrity v

Screen display or touch v

Instrument button v

Power supply v

battery v

Data storage and export v

Deviation degree of comparison testwith v

standard instrument v
Calibration Results

Standard Temperature | UUC Reading Correction Uncertainty
UUC Sensor o N o
(*c) (*C) (c) (£°C)

25.0 25.2 -0.2 0.2

WET 30.0 30.2 -0.2 0.2

35.0 34.8 0.2 0.2

40.0 40.1 =0.1 0.2

45.0 44.9 0.1 0.2

25.0 24.8 0.2 0.2

DRY 30.0 30.2 -0.2 0.2

35.0 35.2 -0.2 0.2

40.0 40.2 -0.2 0.2

45.0 45.2 -0.2 0.2

25.0 24.8 0.2 0.2

GLOBE 30.0 29.9 0.1 0.2

35.0 35.1 -0.1 0.2

40.0 39.9 0.1 0.2

45.0 44.9 0.1 0.2

Environmental conditions: temperature: 26 “C+2°C, relative humidity: 30% RH+10RH%

Reference Standard : Standard Mercury Thermometers , Manufacturer: BGRI, Model: STA, SN : 2-56,
Calibrated Date : 30March 2021, Calibration Certificate No.:RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.:RA20. 000073

Calibration Engineer :

Date :
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Factory Calibration Certificate

Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT)METER
Series No 3522210132
Type JT2011-E2A

Integrity check of instrument

Appearance v
Parts integrity v
Screen display or touch W
Instrument button v
Power supply v
battery v
Data storage and export W
Deviation degree of comparison testwith v
standard instrument v
Calibration Results
Uuc S Standard Temperati UUC Reading Ci i Uncertainty
nsor

(°c) (°C) (°"C) (2°C)
25.0 249 0.1 0.2
WET 30.0 29.9 0.1 0.2
350 35.1 =0.1 0.2
40.0 40.1 =0.1 0.2
45.0 45.2 -0.2 0.2
25.0 25.1 -0.1 0.2
DRY 300 30.1 =0.1 0.2
35.0 34.8 0.2 0.2
40.0 40.1 =0.1 0.2
45.0 44.9 0.1 0.2
25.0 24.9 0.2 0.2
GLOBE 30.0 29.9 0.1 0.2
35.0 348 0.2 0.2
40.0 40.1 -0.1 0.2
45.0 45.2 -0.2 0.2

Environmental conditions: temperature: 26 °C+2°C, relative humidity: 30% RH+10RH%

Reference Standard : Standard Mercury Thermometers , Manufacturer: BGRI, Model: STA, SN : 2-56,
CalibratedDate : 30March 2021, Calibration Certificate No.: RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.: RA20J-AK000073
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Factory Calibration Certificate

Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210133
Type JT2011-E2A

Integrity check of instrument

Appearance v

Parts integrity v

Screen display or touch v

Instrument button v

Power supply v

battery v

Data storage and export v

Deviation degree of comparison testwith v

standard instrument v
Calibration Results

uUC Se Standard Temperature | UUC Reading Correction Uncertainty
nsor (°cy (cy (°c) (2°C)

25.0 25.1 -0.1 0.2

WET 30.0 30.2 -0.2 0.2

35.0 34.9 0.1 0.2

40.0 39.8 0.2 0.2

45.0 45.2 -0.2 0.2

25.0 24.9 0.1 0.2

DRY 30.0 29.8 0.2 0.2

35.0 34.9 0.1 0.2

40.0 40.2 -0.2 0.2

45.0 45.1 =0.1 0.2

25.0 25.2 -0.2 0.2

CLOBE 300 29.9 0.1 0.2

35.0 34.8 0.2 0.2

40.0 39.8 0.2 0.2

45.0 44.9 0.1 0.2

Environmental conditions: temperature: 26 “C+2°C, relative humidity: 30% RH£10RH%

Reference Standard : Standard Mercury Thermometers , Manufacturer: BGRI, Model: STA, SN : 2-56,
Calibrated Date : 30March 2021, Calibration Certificate No.:RA21H-AB1000009

This Certificate is traceable to NCMT North China, Certificate No.:RA20J-AK000073

Calibration Engineer :

Date :
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Factory Calibration Certificate Factory Calibration Certificate

Instrument information Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT)METER Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210134 Series No 3522210135
Type JT2011-E2A Type JT2011-E2A

Integrity check of instrument Integrity check of instrument

Tl Tl
Q QD
O Q)
~ i
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< <
O O
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Appearance v Appearance v
Parts integrity v Paris integrity v
Screen display or touch W Screen display or touch v
Instrument button v Instrument button v
Power supply v Power supply v
battery v battery v
Data storage and export W Data storage and export W
Deviation degree of comparison testwith V Deviation degree of comparison testwith v
standard instrument W standard instrument v
Calibration Results Calibration Results
Standard Temperati UUC Reading Ci i Uncertainty Standard Temperature | UUC Reading Correction Uncertainty
uuc Sensor o o N o uuc Sensor N . .
(°c) (°C) (°C) (£°C) (°C) (°C) (°c) (£°C)
25.0 25.1 -0.1 0.2 25.0 24.9 0.1 3:
WET 300 298 0.2 0.2 WET 30.0 30.2 -0.2 =
35.0 34.9 0.1 0.2 35.0 34.8 0.2 o,z
40.0 40.1 -0.1 0.2 40.0 39.8 0.2 0,2
45.0 448 0.2 0.2 45.0 45.1 -0.1 .
25.0 24.8 0.2 0.2 25.0 24.8 0.2 2:
DRY 30.0 29.8 0.2 0.2 DRY 30.0 30.1 -0.1 o,z
35.0 34.9 0.1 0.2 35.0 34.9 0.1 D,z
40.0 40.2 -0.2 0.2 40.0 39.8 0.2 .
45.0 45.1 -0.1 0.2 45.0 44.9 0.1 0‘:
25.0 24.9 0.1 0.2 25.0 25.2 -0.2 2,2
30.0 30.1 =0.1 3
GLOBE 30.0 29.9 0.1 0.2 GLOBE 200 1 2 02
35.0 348 0.2 0.2 i 3 . 0‘2
40.0 40.2 -0.2 0.2 40.0 39.8 0.2 .
45.0 45.1 -0.1 0.2 45.0 44.9 0.1 0.2

Environmental conditions: temperature: 26 *C+2°C, relative humidity: 30%RH+10RH%

Reference Standard : Standard Mercury Thermometers , Manufacturer: BGRI, Model: STA, SN : 2-56,
Calibrated Date : 30March 2021, Calibration Certificate No.:RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.:RA20J-AK000073

Environmental conditions: temperature: 26 °C+2°C, relative humidity: 30% RH+10RH%

Reference Standard : Standard Mercury Thermometers , Manufacturer: BGRI, Model: STA, SN : 2-56,
CalibratedDate : 30March 2021,Calibration CertificateNo.:RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.: RA20J-AK000073

Calibration Engineer : Calibration Engineer :

Date : Date :
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u>3P National Institute of Metrology (Thailand)

CIPM MRA

Page | of 5 pages

NIMT

Certificate of Calibration

Certificate No. AA-2018-22
Issued by : Acoustics Laboratory
Acoustics and Vibration Group

MEASUREMENT ITEM : Sound Calibrator

MANUFACTURER : RION
MODEL/TYPE : NC-75
SERIAL NUMBER 1 34480442
CUSTOMER MET Co., Ltd.

36/659 Moo 6, T. Bangrakphatthana,
A. Bangbuathong, Nonthaburi 11110

MEASUREMENT DATE 28 September 2022

The reported measurement resull relates only to the measurand and applies only at the time of measurement,

The caltbration resutls only marked with an asterisk * in this certificate are not included in the scope of acereditation.

factor k=2, providing a level of confidence

The reported uncertainty is based on a standard uncertainty multiplied by a ¢ g
of approximately 95%. This calibration certificate may not be reproduced other than in full except with the permission of the

Director of National Institute of Metrology (Thailand).

Date Authorized Signatory

Person in charge

Reference

AUVCSE44-01/22 29 September 202

This certificate is consistent with the capabilities that are included in Appendix C of the MRA drawn up by the CIPM. Under the MRA,
all participating institutes recognize the validity of each other's calibration and measurement certificates for
the quantities, ranges and measurement uncertainties specified in Appendix C
{for details see http://www.bipm.org).

National Institute of Metrology (Thailand)

Ministry of Higher Education, Science, Research and Innovation
3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120, Thailand. Tel: (66) 2577 5100, Fax: (66) 2577 3659

75/7 Rama V| Road, Rachathewi, Bangkok 10400, Thailand, Tel: (66) 2354 3700, Fax: (66) 2354 3692

(.) National Institute of Metrology (Thailand)
n

NIMT
Continuation of Certificate of Calibration Number AA-2018-22 Page 2 of 5 pages

UNCERTAINTY OF MEASUREMENT

The stated uncertainty is the expanded uncertainty obtained by multiplying the standard
uncertainty by the coverage factor k=2. It has been determined in accordance with EA
publication EA-4/02 M:2013 “Evaluation of the Uncertainty of Measurement in Calibration” and
JCGM 100:2008 “Evaluation of measurement data --Guide to the Expression of Uncertainty in
Measurement (GUM 1995 with minor corrections)”. The value of the measured lies within the
assigned range of value with a probability of 95 %.

Maximum-permitted

Parameter Uncertainty | uncertainty of measurement

at SPL94 dB | for a coverage probability of
95%
1.Sound Pressure level 0.08 0.15
2. Frequency 0.1 0.2
3. THD+N 0.1 0.5

TRACEABILITY

This certificate provides traceability of measurement to recognized national standards, and to the
realization of the International System of Units (SI).
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us National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number AA-2018-22 Page 3 of 5 pages

us National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number AA-2018-22

Page 4 of 5 pages

ENVIRONMENTAL CONDITIONS

Ambient condition in the laboratory are as follows :

Temperature © (23.0£1.0) Q
Pressure 1 (101.325 £ 1.500) kPa
Relative Humidity : (50.0 £15.0) %

Reference Condition : 101.325 kPa, 23.0 °C and 50.0 %RH.

Calibration Condition

Preconditionings
Measurement Conditions :

16 hours at ambient conditions.
The average values during measurement are
(100.313 £+ 0.014) kPa, (22.0 £ 0.3) °C and (57.0 £ 2.1) %RH

MEASUREMENT METHOD

The sound pressure level, frequency and total distortion of the sound calibrator was measured
using the reference microphone. The insert voltage technique was employed and the
measurement procedure was based on IEC 60942-2017.

Reference Microphone
4180 serial no.1395446

TABULATION OF RESULTS

The following tables give the calibration results and associated measurement uncertainties at
95% of confidence level. The calibration results of sound pressure level which quoted in dB with
reference to 20 pPa are corrected to the values under the reference environmental conditions.

The calibration results exclude the calibrator pressure correction but include the microphone
volume correction, which was obtained from the manufacturer instruction manual of the sound
calibrator, at the level of 94 dB.

MEASUREMENT RESULTS

1. Sound pressure level

Specified sound Measured value Deviated value!"! Acceptance Limit
pressure level (dB) (dB) (dB) (dB)
Microphone 4180 Serial No.1395446
94 | 94.15 [ 0.15 | 0.25

Note ' . The deviated value is the absolute value of the difference between the measured

value and the corresponding specified sound pressure level.

2. Frequency*

?rp:;g:gy Measured value | Deviated value® | Acceptance Limit
(Hz) (Hz) (%) (%)
At the sound pressure level of 94 dB
1000 | 1000.0 | 0.0 [ 0.7

Note 2! : The deviated value is the absolute value of the difference in percent between the

measured value and the corresponding specified frequency.




ud

NIMT

National Institute of Metrology (Thailand)

Continuation of Certificate of Calibration Number AA-2018-22

Page 5 of 5 pages

3. Total distortion + Noise*

Microphone 4180 Serial No.1395446

Measured valuel”)
(%)

Maximum total distortion + Noise

(%)

At the sound pressure level of 94 dB

0.2

2.5

Note P! - The measured value is the total distortion, measured over the frequency -
range from 20 Hz to 20 kHz. The measured value must not exceed the
maximum total distortion + noise appeared in the table.

End of Certificate of Calibration

&

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration “
Certificate Number : SPR23010249-5 Page: 1 of 3

Customer

: MET CO. LTD.

Monthaburi 11110

36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,

Equipment Name

Sound Level Meter

Manufacturer ACO

Model 6236

Serial Number 222064

ID. Number SLM-31

Environmental Conditions

Ambient Temperature Jret 3¢ Received Date 19 Jan 2023
Relative Humidity 50% Y15 % Calibration Date 23 Jan 2023
Location of Calibration In-Lab Recommend Due Date 23 Jan 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 24 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by lo NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibration Officer

Approved by

Autharized Signatory

SP-FM-04-15 rev.0
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54 METROLOGY SYSTEM ( THAILAND ) CO.,LTD. é"g METROLOGY SYSTEM ( THAILAND ) C().,L’l‘l)

ﬁl,__/‘*\“:"f/ﬁ’s,
Result of Calibrati
Certificate Number SPR23010249-5 Page :2 of 3 Certificate No. :  SPR23010249-5 Page : 3 of 3
Range : 94 to 114 dB Function: @1kHz
Reference Standards
Select A Unit : dB
i t N Model Serial No. Certificate No. | Due. Date i
Equipment Name Standard UUC Reading Error Uncertainty
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2023 Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
Traceability 114 114.1 1141 0.1 0.1 0.15
This certification is traceable to the International System of Unit maintained at : 4
TISTR - Thailand Institute of Scientific and Technological Research Select C Unit: d8
Standard UG Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.3 94.2 0.3 0.2 0.15
114 1141 114.1 0.1 0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 rev.0
SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number : SPR23010249-6 Page: 1 of 3

Customer ! MET CO.,LTD.
=3 36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,

Nonthaburi 11110

@ METROLOGY SYSTEM ( THAILAND ) (‘().,L’ 'D.

Calibration Report

Certificate Number SPR23010249-6 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 BO140589 EEL.BP. 34/1264 | 22 Dec 2023

Equipment Name

Sound Level Meter

Manufacturer ACO

Madel 6236

Serial Number 222065

ID. Number SLM-32

Environmental Conditions

Ambient Temperature 23°Ct 3°C Received Date 19 Jan 2023
Relative Humidity 50% t159% Calibration Date 23 Jan 2023
Location of Calibration In-Lab Recommend Due Date 23 Jan 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 24 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure, Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology inslitute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibration Officer

Approved by

Authorized Signatory

SP-FM-04-15 rev.0

Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No.: SPR23010249-6 Page : 3of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (%)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94,0 94.0 0.0 0.0 0.15
114 1141 1141 0.1 0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration

Certificate Mumber 1 SPR23010249-4 Page : 1 of 3

Customer : MET CO.LTD.
36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,

Nonthaburi 11110

Equipment Name Sound Level Meter

Manufacturer : ACO
Model : 6236
Serial Number 222066
ID. Number SLM-46

Environmental Conditions

Ambient Temperature Fio ol e Received Date 19 Jan 2023
Relative Humidity 50 9% T 15 9% Calibration Date 23 Jan 2023
Location of Calibration In-Lab Recommend Due Date 23 Jan 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 24 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibration Officer

Approved by

Authorized Signatory

SP-FM-04-15 rev.0
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Yy METROLOGY SYSTEM ( THAILAND ) (

Calibration Report

Certificate Number : SPR23010249-4 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2023

Traceability
This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0

Wy,
SN
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Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

e e
ACCREDITED

B

-"'u,/’?“\w‘" CALBAATION A
Certificate No. :  SPR23010249-4 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUG Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.1 941 0.1 0.1 0.15
114 114.1 1141 0.1 0.1 0.15
Note:

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The result of calibration was found accurate as show on date and place of calibration only.

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0




Certificate Number

Customer

: MET CO.,LTD.

Certificate of Calibration c
: SPR23010249-2 Page: 1 of 3

36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Monthaburi 11110

x\:’—é
‘,,/:/R:\-ﬁ _‘:‘E:T:“:?":;’ﬁ
it mmwlﬂ!ﬂ
Calibration Report
Certificate Number SPR23010249-2 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 BO14059 EEL.BP. 34/1264 | 22 Dec 2023

Equipment Name Sound Level Meter

Manufacturer ACO

Model 6236

Serial Number 222067

ID. Number SLM-34

Environmental Conditions

Ambient Temperature a3*ct 300 Received Date 19 Jan 2023
Relative Humidity 50% *15% Calibration Date 23 Jan 2023
Location of Calibration In-Lab Recommend Due Date 23 Jan 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 24 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reparted herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibration Officer

Approved by

Autharized Signatory

SP-FM-04-15 rev.0

Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration =~ ~F+—

) METROLOGY SYSTEM ( THAILAND ) (‘0.,]} 'D.

Certificate of Calibration

Certificate Number : SPR23010249-9 Page: 1 of 3

Customer : MET CO.,LTD.
36/659 Mao. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Nonthaburi 11110

Equipment Name Sound Level Meter

Certificate No. :  SPR23010249-2 Page : 3 0of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select  C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.4 94.4 0.4 0.4 0.15
114 114.4 114.4 0.4 0.4 0.15
Mote:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 REV.0

Manufacturer ACO

Model 6236

Serial Number 222068

|D. Number SLM-35

Environmental Conditions

Ambient Temperature ogeect: 390 Received Date 19 Jan 2023
Relative Humidity 50% T15 % Calibration Date 23 Jan 2023
Location of Calibration In-Lab Recommend Due Date 23 Jan 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 24 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology Systermn (Thailand).

e by :- Appmved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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% METROLOGY SYSTEM ( THAILAND ) (‘0-, .ID. % METROLOGY SYSTEM ( THAILAND ) (‘().,l;l‘n

Calibration Report Result of Calibration

Certificate Number : SPR23010249-9 Page :2 of 3 Certificate No. :  SPR23010249-9 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Reference Standards
Select A Unit : dB
' Equipment Name Model Serial Mo. Certificate No. | Due. Date :
Standard LG Resding Error Uncertainty
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2023 Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
Traceability 114 114.0 114.0 0.0 0.0 0.15
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research Select © Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.1 94.1 0.1 0.1 0.15
114 1141 1141 0.1 0.1 0.15

Note:
The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -
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Certificate of Calibration

Certificate Number : SPR23010249-10 Page : 1 of 3

Customer : MET CO.,LTD.
36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,

Nonthaburi 11110

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

e,

Equipment Name

Sound Level Meter

Manufacturer ACO

Model 6236

Serial Number 222069

ID. Number SLM-36

Environmental Conditions

Ambient Temperature 23 @t 3°c Received Date 19 Jan 2023
Relative Humidity 50% *15% Calibration Date 23 Jan 2023
Location of Calibration In-Lab Recommend Due Date 23 Jan 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 24 Jan 2023
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Certificate Number SPR23010249-10 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014058 EEL.BP. 34/1264 | 22 Dec 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Matural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customner must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibration Officer

Approved by

Authorized Signatory

SP-FM-04-15 rev.0

Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research
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Result of Calibration
Certificate No. :  SPR23010249-10 Page: 3 of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select  C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -
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