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- RECALIBRATION
I S c H Ty 5 205
I | ‘ July 5, 2023
Environmental
Calibration Ce Information
Cal. Date:  July 5, 2022 Rootsmeter 5/N: 438320 Ta: 297 K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  G25A calibrator S/N: 158M
Vol. Init | Vol. Final Avol. ATime ap AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3240) 3.2 2.00,
2| 3 4 1 0.9480 6.4] 4.00]
El 5 6 1] 0.8480] 7.9 5.00
4 7 8 1] 0.8060] 8.7, 5.50
5| 9 10| 1 0.6670 12.7] 8.00

Qa \'I 4
Va (x-axis)

Vstd Qstd
(m3) (x-axis)

7
H(Ta/pa)

(y-axis)

0.9860) 0.7447| 0.9957|  0.7521

0.9818| 1.0357 1.9902 0.9915 0459 585
0.9798| 1.1554 2.2251 0.9895 1.1668 071]

0.9788| 1.2143 2.3337 0.9884f
0.9735] 1.4595 2.8146 0.9831f
m= 1.96745
QsTD 05315 QA
0.99995
Calculations

Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta)

Va=[AVol((Pa-AP)/Pa)

Qstd=|Vstd/ATime | Qa=|Va/ATime

For flow rate

Qstd= u...(( | )n)

Qa= l.n’m({..mﬂ{Tm’Pa})-h:I

Standard Conditions

AH: calibrator manometer reading (in H20)
AP: 1 reading (mm Hg)
Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)
tercept

Tstd:]  298.15 °g RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

'm: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

Result of calibration:- Withou Listre
Eunction:- Pressure Measurement

Increasing Pressurs

Range ; 0 InHO o 36 mH;0

UUC indication

Appliad Pressure  High-pertside  Low-port side ap
(inH,0) (inH:0) (inH:0) (InH0)
.00 6,00 .00 0.00
200 1.00 0,98 158
4,00 200 198 198

.00 300 302 602

a0 4,00 -4.02 802
10.00 500 5,04 10.04
12.00 8.00 £.04 12.04
14.00 7.00 708 1408
16.00 B00 -6.06 16.08
18.00 2,00 8,06 18.06
20.00 10.00 -10.08 20,06
22.00 1100 -11.08 2208
24,00 12.00 -12.08 24.08
26.00 13.02 -13.10 2B.12
28.00 14.02 1410 2812
30,00 15.02 510 012
32,00 16.02 4610 312
54,00 17.02 -A7.08 310
35,50 17.86 4782 .78

The uncenainty of measuremant was +0.11 InH.0
*UUC = Unit Under Calibration
*AP = High-port side - Low-part side
The reported uncertainty of messuremant was based on & standard uncertainty multiplied
by a caverage factor k = 2, providing a level of confidance of approximataly 95 %

-alo-

lﬂﬂﬁ’l'iﬁl

www.tisch-env.com
B FREE: (877)263-7610

L0,

Cert.No.: 22F2U
Page: 20f 2

Scale Interval ; 0.1 inH,0f The Fifth Estimate

(inH;0)
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-0.02
-0.02
002
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0.04
0.08
0.08
0.08
0.08
0.08
0.08
012
012
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012
010
0.28

landlug
a i

TECHNOLOGY PROMOTION ASSOUIATION (THAILAND-IAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIIRATION AND TESTING SERVICI

3344 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, DANGKOK 101250
T 02717 124 FAK. 027150484

Certificate No.: 22PH4
Paga: 1ol 2

Certificate of Calibration

Equipmant ; UTube Manomelar
Manufacturer; Dwyar This carificate may not be raproduced other than in full,
: excapt with the price wrilten approval of #ie hasd of
Model: 121-36-Win Corporale Servces 3; Equiomen! Calibrtion and Tasling Services
Serlal No.: 5
D No.: LIAE EFM 18172561

Condition As-Received: Used Bem

Rocelved Date: 01 July 2022
Callbration Date: 1 Juty
Reference: 2202-00BIWSC Submitted by: United Analyst and Engineering Consuliant Co. Lid.
Ambient Temperature; | 23+ 2] °C
(B0 4157 % 81 5ol Udomsukc 4%, Sukhumvit Road, Bangohak,

Relativa Humidity:
Phwakfanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

Procedure used:  The catbration was conducted by dirgot companson method sgainst Pressurs Megsuring Instrumants

Stendard aecarding o in-house calibration procedure CP-PO4, using * DKD-R 61 ; Calibeafion of Pressurs
Gauges, Edillon 0372014 * &5 & guideiines
Consditlon of this result of callbration

1 Redersnce standands insfuments :

Instrument Maodal Serial Mo, Cortificata No. Dup Data
1) Pressure Cabbrator PC106P 1188 MP-0113-22 4 Jul 2023

2 This rasult of calibration was made o requested al the point specified by customer

3.8eals and conversion factor is 1 kPa = 4.0146203 inHa O

4.This instrument was used clean air 33 pressure madia

5.This Instrument was instalied in verlical orisntation and conter of connector was used as the reference lavel

B.The cerificale is valikd only t2 the itam cofbeated on date and placa of calibration.

7.This Cenlfication is iraceabis to e
-Mational InstRute of Metrology Thadand (NIMT)

Systam of Unit mai at

Calibrated by - Nopparat Phongam Approved Signatory ©
Issue Data ; 1M July 20&2

[ | Phaines Prabpalpal

[ ] Sura Suwannasr

[/.(Nlend Panurach

angsluaIunu
B 0250406"

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-IAPAN)
CORPOMATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES

Equipmont : Anercid Baromatsr
Manutagturer; B sproduced ather shan in Bl
of 1 head af
Model Calibration and Testing Sarvices.
Seriol No.t -
10 Mo : LAE ANV 013/2547

Condition As-Received: Used ltlem
Recalved Date: 20 July 2022

Callbration Date; 22 July 2022

Refarance; 2207 DSBAWSC Submitted by:  Unded Ansyst and Enginperng Consultard Co. Lid

Amblent Tamparature; {23+ 2} °C
5% 1 50l Lidamauk 41 Sukhumyit Road, Bangahak,

Phrakhanong, Bangkek 10260

Relative Humidity: {

Atmospheric Pressure: 1010 mbar

il

| Pressuse Measiring insiruments
ng " DKDWR 61 ; Calibvation of Pressure

Procedure used:  The callbeation was conducted by diréct comparison mes
Standard according 1o In-houee calibration procedurs CP-P0, ug

Gauges, Edilio /2014 * &8 & guidednes.

itlon of this result of calibration

1.Reference standards msfuments

Sarfal No. Certificate No Due Date
MP-0078-22 02 May 2023

Instrument Modal
. DPI42

1) Standard Barcms 1422506048

2. This mstrumant wias instatied In verical orientation and cantar of the disd was used as the referance level.

3. This result of w1 was made on requested st the point spacified by cusiomer
4 Scale and corwersion fastor is 1 kPa = 760062 mmHg

4 This resull of calibration Instnumant was in absolute pressune

6.This metrurment wae used clean air e pressure madia

brafion

T The cerificate i valid anly 1o the llem caibraled on date and place of o

8. This Gt

is traceable to the System of Unit at-

-National Institvie of Metrology Thasand (NIMT)

Caliorated by :  Suwil Aussaries Approved Signatory @ s
Issue Date : 25 Juiy 2022 [} Phalinaa Prabpaipa

[ ] Sura Suwannasr
LT Attageot Paarurach

enanslununy
g 0293205



CertNa.: 22P2722
Page: 2of 2

Result ot Withayt

Eunction:- Abgolule Pressure Magsirement
Ingreas|ng Pressura

Appled Pressure (mmHg) | 71848 | 72933 | 7M.88 | 75022 | 76020 | 77201 | 7AA.A4S !
LG Incicaton (mmHg) 1200 T8 AL T50.0 1600 7100 7800 |

Rangg; 720 mmidg to 780 mmHg
Scals Intarval ; 1 mmHg | The Fifth Estimate |

Errer (mmHg! 164 | oar | o1 | 022 [ ge0 | 301 | =8 |
Decraasing Pressure
[Appied Pressure immig) | 78500 [ 77108 | 7e0.8s | 75047 | 7ase0 | 72857 | mese

UUC™ Ingication {mmHg) 780.0 7700 760.0. 750.0 7400 730.0 720.0
Esror {mmHg| 530 <188 -0.85 17 &1 0.43 138

The uncartainty of measuremant was + (.24 mmHg
* UG = Linit Under Galoration

Tha reponied uncertalnty of measuremant was based on a standard uncestainty multiolied
oy B caverage factor k= 2, providing & Tevel of canfigance of approximataly 95 %

-alo-
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Pesult of Calibration:- Befare Adjustment

Funatian: Humidity maasurament.
Reference Standard uue* Unecertainty
Temparature Humidity Reading Error of Measurement
cj (WRH.) (WRH.) (WRH. [£%RH.}
50 40.1 a0 01 18
250 B0.0 57 -30 18
280 BOO T2 -8.0 20
Result of Calibratian:- After Adjustment
Function: Hurmidity measuremant,
Reforance Standard uug* Uncertainty
Temperature Humidity Reading Errar of Measurement
{c) [BRH) [%RH.) (HRH.) [£HRH.)
250 401 41 o8 18
250 BO.O 60 oo 18
250 BO.O T2 20 20
Result of Calibration:- Without Adjustment
Funetion: Temperature measuremant.
Stendard uue* Uncertainty
Temperature Reading Errar of Messurement
"G} {*G) "ch (G}
20.00 20.0 000 0Tz
25.04 25.0 004 07z
30.09 285 -0.51 orz
35,04 34.0 -1.04 or2
39.68 38.0 -0.88 ov2

UUE" : Unit Under Calibration
The reported uncertainty of maasurement wae basa on standard uncerainty mulliplied
by coverage factor k = 2.00, providing confidence feval approximately S5%.

-ala-

wnenslupugu
a1119711

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) g‘m_ ﬁa
CORPORATE SERVICES 3; EQUIFMENT CALIBRATION AND TESTING SERVICES WY

S34M PATTANAKARN ROAD

Equipment :
Manufacturer:

Modai :

Serial No.:

1D No.

Conditlon As-Recabved:
Recefvad Date:
Calibration Date:

Reference:
Amblent Temperaturs:
Rulativa Humidity:

Frocadure usad:

Certificate of Calibration

TEL

18, SUANLUANG, SUANLUANT, BANGKOK 10250 %77
19300024 FAX. 0:3719.5484 T

il
WET-TILTINATASS
CALTRATIN 0038

Certificats No.: 2ZH1588
Paga: 1of2

Dig! Therma-Hygromater

Barign

UAE ANV, 13212550

Usad kam

0 ity 2022
22 July 2022

fa 27 July 2022
2207-0580WET
tas )

(60 4+ 20)%

This cerlificate may nol be rearcdused ather than in full
axcapt wih the prorwrittan spprovet of the head of
Carparate Senicas 3: Equipment Calibration and Tesling Senvoes.

Submitted byt Uniled Analyst and Engineanng Consultant Co. Lid

81 Soi Udomsuk 41, Sukhumvit Road, Bangehiak,
Phirakhanang, Bangkok 10260

Calibration were conducted using in-house caliration procadure OP-HOZ according 1o comparison

with standard chiled miror sansar for humidity maamuremaent fnction ond comparison with standard

probe for temp funetion Inte umidiy ! famparature chamber
Condition of this result of calibration
1, Rederance standards nsuments ;
instrument Modsl Serlal No. Certificate No. Due Date
1) Stancard Chillad Mirror Hygrometar Sansor Dew Prime i| 31863 10714 1T Sap 2022
2) Stangard Humdity'Temperaiure Meter 400 10240757 TH-D125-21 13 Dec 2022
2.The carlificate is valid enly 1o (he iten calibrated on date and place of calibeation,
3.Thie Certification = Iraceabie o the Syetam of Unit g i)
-Mational Instiluts of Standands and Technology (NIST) , The United: States of America
-Mational Institute of Matrofogy Thalland {NIMT)
Calibrated by :  Somchal Dumwor ap I (!
Isktsn Date : 03 August 2022 11 Chakrit Waswanjus

[ |Pomithinpa Tameyakul
[ |Vipom Tantlyawutl

wnansluaauau
s 0293725

|:) :'/ﬂ\,]-_—,‘ United Analyst and Engineering Consultant Co., Ltd.
S N

3 Soi Udomsuk 41,
i b s vanen Tl © 2763 2828 Fax D 2783 2800 I

TED KA ] DM

Raoad. F . Bangkok 10280

com E-mall: O

MULTI-POINT GAS TEST REPORT

Test Date : Mar 18,3023
Equipment : Gas Analyzer (NOz) Model ; 42C
Manufacturer ;:  Thermo Electron Corporation Serial Number : 4200508011076
Standard Gas Concentration Dilutor Detail
Sulphur Dioeede {S03) 44.68 PPM Manufacturer | Thenme Scientific
Nitric Creldes (MO} 45.99 PPM Maxded
Methane (CHy) = PPM Serial Number
Carbon Monoade (00} 284.8
Cylinder No. : EBD143262
Expiration Date ¢ Jun 21,2024
Multi-point gas test data
Analyzer =
Ruference Value (ppb) Display {aph) Difference Error |[Percent Error|  [% Ervor ]
Level 1 [dem 0.0 [ 0.00 0.00 .00
Level 2 |20.00% L00.0 100.5 0.50 0.50 .50
Level 3 |40.00% 200.0 2007 0.70 0,35 .35
Level 4 [60,00% 300.0_ 300.0 0.80 0.27 0.7
Lovel 5 [80,00% 400.0 400.0 .00 0.00 0.00
Remark : Measurng Range 500.0 ppb Average Dfference (%) 0.22
Acceptable Lmt £ 5%
oint Gas Test Chart
450
— o = e
£ =t
T am g
B
£ = —
E 00 — e
- e
X m s
1] L
] 2
o 5 100 150 00 50 10 350 409 A0
Rafarance valus (pok)

Page 1 ol 1
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United Analyst and Engineering Consultant Co., Ltd.

.L\ ;?E United Analyst and Engineering Consultant Co., Ltd.
\_L 3 Soi Udomsuk 41, Sukhumvit Aosd, Bangehsk, Phrkhanong, Bangkok 10280

A1 3 Soi Udomeus 41, Sukhumvit Aoad, Bangchnk, Phrakhanong, Bangkak 10260

st oures Tol. 0 2763 2828 Fax 0 2763 2800 www. o E-maik e - Tel. 0 2763 2828 Fax 0 2763 2800 www oo E-mall tnnt.cam
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date = Mar 16,2023 Test Date : Apr 20,2023
Equipmant ; Gas Analyzer (NC) Model ; ac Equipment : Gas Analyzer (NDz) Model : 4C
Manufacturer Therma Electron Corporation Serial Number : 0517512000 Manufacturer : Thermo Electron Corparaticn Serial Number : 0517512001
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dinwdde - (S0} 4468 PPM  Manufackurer Thermo Scientific Sulphur Diexide (S02) 44.68 PPM  Manufacturer : Thermo Schenbific
Nitric Oxide (NC) 45.94 FPM  Model : 145] Mitric Qxide (NEY) 45.99 PRM  Model 1480
Methane [CHa} - PPM  Serial Number : 1180540071 Methane (CHy) 2 PRM  Serial Number : 1186540071
Carbon Monoxide (C0) SE4.8 Carbon Monmade (00} 0B4.8
Cylinder No, : EBO143262 Cyfinder Mo. EB0143262
Expiration Dabe : Juni 21,2024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data
| Y =
Reference Value (pphb) "'M"::'p:;“h" Difference Error | Percent Error [% Error | Reference Value {pph) na“?:;:;“'“ Difference Error | Percent Error [%a Errar ]
Level | 0.0 20 0.00 500 X | zero [ 0. 0.0 i) 0.0
Lovel 2 1000 70 55 70 20.00% 100.0 1012 12 118 19
Leval 3 200,40 0.0 15 015 40, DN 2000 200.7 0.7 0,35 5
Level 4 |60.00% J00.0 a0 £l T30 60.00% 300.0 0L L1 0.37 37
Level 5 [a0.00% 3000 000 0 0.00 400.0 4000 .00 0,00 o0
Romark | Measuring Renge 5000 ppb Average Dilference (%) FE] Remark : Meazuring Range 500.0 ppb Average DiTerence (%) .38
Acceptable Limit 4 5% hccegtable Limit + 5%
i Multi-Point Gas Test Chart | e Multi-Point Gas Test Chart |
— = Am
i E
H g ow
; : -
§ i ow
S | 5 o
— ity
o o
0 0 100 300 360 400 450 C = 100 150 20 ) ko] 350 400 450
Reterence value fpph)
—— Kaalyoar Diaplay
Calculate by

Page 1 of 1 ll ' Pags 1.af 1 ‘hi
|/ [ a =" United Analyst and Engineering Consultant Co., Ltd. United Analyst and Engineering Consuitant Co., Ltd.
et ] ] 355 Udomnauk 41, Sukhisrvit Rsad, Bangchak, Parskhanong, Bengkok 10260 4 Sol Udomsuk 41, Susthimvit Fosd, Bangohak, Preakhanong, Bangkok 10260
Tel. 0 2763 2626 Fax 0 2763 2B00 wivw, com E-mail: ussBy com Tel 0 2763 2628 Fax 02763 2800 www.ugsconsultant.com E-mail; useGLseconsuiancom
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date tJan 11,2023 Test Date i Feb 15,2023
Equipment : Gas Analyzer (NOg) Maodel : 42i Equipment : Gas Analyzer (NOG) Model : 42|
Manufacturer ;:  Thermo Scentific Serial Number : CMOE130002 Manufacturer :  Thermo Scientific Serial Number : CM19050148
Standard Gas Concentration Dilutor Detail Standard Gas Concantration Dilutor Detail
Sulphur Dimads (S00) 44.68 FPM Manufacturer - Thermio Scientific Sulphur Dioxide (S0} 44.68 PPM Manufacturer : Tharma Scientific
Nitric Crdde (NO) 45.94 PPM Madel 146 Ritric Chade (NG 45.94 PPM Model : 1460
Mebhane (CHy) = PPM  Serial Number : 1180540071 Methane {CHy) r) PPM Serial Number 1180540071
Carbon Menoside (C0) 9848 Carbon Monoxide {C0) 9848
Cylinder No. EBO143262 Cyfirder Mo, EB0143252
Expiration Date : Jun 21,7024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data
Anakyzer Analyzer Display | _.
Reference Value (pph) + Difference Error |Parcant Error|  [% Error ] Refersnce Value (ppb) Difference Error | Percent Error e Error
T e | Dlyby (pah) (ppb) ! ]
Level 1 |Zero 0.0 0.00 0,00 Zern ol .00 0,00
Level 2 |20.00% 100.0 0.a0 0.60 100.0 0.20 0.20
Level 3 |40.00% 200.0 0.z2o0 0.20 200.0 1.00 0,50
Level 4 [60.00% 300.0 0.30 _han 300.0 £.90 0,30
Level 5 [BD.OD% |  400.0 0.00 0,00 A00.0 0.00 0,00
Remark | Measuring Range 500.0 ppb Averape Differsnce (%) 0.2 Femiark ; Measuring Range 500.0 ppb Average Difforence (%)
‘Acceptabik LMk £ 5% -Accaptable Limit + 5%
i Multl-Point Gas Test Chart] - Multi-Point Gas Test Chart |
_ [ — wpe—| g 400
- | — 350
g 50 - — — =
7 oaw 4 3 s
iz = =
0 —— | =,
ﬂs 00 ] - — 5 fll?l
E e | 5 2}
2 e
| i
| o
U 0 160 : 250 ) 35 0 450
o 50 108 180 200 260 100 250 4m 450 ¥ w w;" st I.'m_ i =0 o 0 m =2
Feeforence walun {pph) e vaie phl
= dinalyirs Display
—— Ani Deply e

Page 1ol 1 Paga 1ol 1
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United Analyst and Engineening Consultant Ce.
mauk 41, Suknumyit Roed, chak,

3 Soi Udomsul 41, Sukhumvit Aoad, Bangohak, Phrekhanong, Sangkok 10260 -
) 2763 2628 Fax 0 2763 2600 www.ugecans

Tel 0 2763 2826 Fax 0 2763 280D www.caeconsultent.oom E-mall: vas@iasconsultant com

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date +Jan 9,2023 Test Date :Jan 16,2023
Equipment : {Gas Analyzer (N0z) Model © 42 Equipment : Gas Analyzer (NO:z) Model : a2
Manufacturer:  Therma Scientific Serial Number : CM15050149 Manufacturer:  Therme Scenbfic Serial Number : CM1S050150
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detall
phur Dig 7) 4468 PR Manufacturer Thermo Scientific Sulphur ) 44,68 PPM Manufacturer Thermo Scentific
45,94 PPM il 1461 Mitric Dwide [NOY 45.94 PPM Model : 1461
- PPM Nurnbes 1180540071 = PPM  Seral Mumser 11B0540071
9848 9848
EBO143262 EB0143162
Jun 21,2024 Jun 21,2024
Multi-point gas test data Multi-point gas test data
i Anal Displ; p
Refarence Value (ppb) Maw;;}:‘j”h’ Difference Error | Percent Error (%0 Error ] Reference Value (ppb) o rl;:rpb;iﬂ %Y | pifference Error | Percent Error % Error ]
040 0.4 0.00 0.00 0.00 2 0.0 .00 0.0 7
= _loe.o 100.6 0.50 _ 0.79 .79 .‘ 1005
F 200.2 1.20 [T .60 Leved 3 200.0 200.6
0,70 0.3 0,23 Level 4 |6 300.0 300.7
0.00 0.00 9.00 Level 5 |'§E.uoa.. ) A00.0 4000 0.0 0.0
Remark 1 Measuring Ranga Average Difference (%) .32 Remark | Measuring Range 5000 ppb Average Differarse (%) 0.21

M fcceptalile Limit 4 5%

aptable Limt + 5%

Multi-Foint Gas Test Chart ! __ Muiti-Point Gas Test Chart |

AfC -~

4 ~ I — I
3 £ =

g z

< 2

=] =]

E F

= <

7 o -
a 50 100 150 Fa] 450 0 350 &0 450 © ) 1 al 250 na 350 ) 1L

Refarece valus (pt)
+— Analyer Dispiay

Poeterence vabse japk)

—+— Basyare Ditplay

sge 1 of 1

Page 1 of 1
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United Analyst and Engineering Consultant Co., Ltd.

. Bukhumit Rond, Bangohas, Prrakhanong, Banghak 10260

|
_mm Specially Gases 3 2828 Fax ) 2753 2800 www.useconsullant.oom E-mall: useliuseconsultant.com
as Airges USA, LLC
» 630 United Drive
an Al Liuide comeany Dusham, HC 27713
Atrgas.som MULTI-POINT GAS TEST REPORT
| Test Date . ; May 3,2023
| ; B
i CERTIFICATE OF ANALYSIS
i
i Grade of Product: EPA Protocol Equipment : Gas Analyzer (50;) Maodel : 43¢
H Part Number: ED4NISOE 1540103 Reference Number:  122-402135167-1 Manufacturer:  Thermo Electron Corporation Serial Number : 43C-06074157749
Cylindar Mumber; EBO143262 Cyfinder Vaherne: 144.4 CF
Labaratory: 124 - Durham [SAF) - NC Cyiinder Pressurs: 2015 PSIG
EG\-'F' Mumber B22021 Valve Qutlet: 60 Standard ncentration Dilutor Detall
Gas Code; CONONOX, S02,84 Certification Date dun 29, 2021 g 44 68 : Cl F;
Exp 44.68 PPM  Manufacturer Therme SCIENTIFIC
— = : = Nm = - T 45.94 PRI Mm.Ju_-l ; 1<15|M
& i ey T e o i i PPM Serial Number 1160540071
g F;;M“Mlllbd‘wulhuwumhﬂ. 464.8
sn This Cxlnder 308 prig e 0.7 . EBO143362
ANALYTICAL RESULTS Jun 24,2004
Companent Requaested Actuzl Protocol Total Relative Assay - :
Concenl_rﬂon Method Uncertalnty Dates
HOX 40,00 PPN 48,56 FEM &1 1.4% MIST Traceable 1472021, 062112021 Malti-point gas test dala
{ t‘wlan:LcJﬁosgflm :::g z: :::;m g; <l 1,4% MIST Traceakls DB/1402021, OBE 2031 | Analyzer
e ! ¥ ~5-1.0% NST Traceatly DaH4me . v :
A e il Sl o T MT??;N& ns.q]{'r:;rzz“mm Reference Value (ppl) Display (ppb) Differance Error |Percant Enor|  [% Error | |
WITAOGEN Batancs L fren il |
e e | = |
CALIBRATION STANDARDS =
Type Lot Cylinder No  Concentration Uncertainty  Expiration Date : 5
NIRM 20081120 CCT0805E 4282 PRM NITRIC OXIDEINITROGEN - 10% Feb 02, 2035 e ! ;
M s De8SUZ5 851 PPM NITROGEN DIOKIDERIR +20% Fab 20, 2020 ol = o L |
" D140z CCHISSH) 4348 PPMNTROGENDICNIDENITROGEN  +-2.1 Fen 16, 202 Pkt Mdg hange . SOKDppl Atigs Diferanca (%) l
NTRM  fG0t103 CCATIZTT  48.02 PPM SULFUR DICKIDEMNI FROGEN - DA% Jun 17, 2022 “Acceptabl Limt 2 5%
NTRIM 14030118 CC434277 950.0 PPM CARBON MONCXIDEMITROGEN  +-0.6% How 15, 2025 = pr—
Tha SPIML PRA or ROM nsted abows s oaly in radessncs 15 he GMIS used in ©n assay ond not gast of ha A ' | Multi-Point Gas Test Chanl
ANALYTICAL EQUIPMENT B N i e LI
InstrumentMakeifodel Analytical Principle Last Mullipaint Calibration i e
Mistal B700 AHRDS07333 GO TR 0, 20 B
Plcafiet 5700 AKRIS1339 NOY FTIR PR B
Meeln 5700 AHRIS01333 Nz FTIR Jdun 03, 2021 s =
Micole! 8700 AHRIENTE33 502 FTIR Jun 0, 20131 g =
A — Cihodooil =
Triad Data Avallable Upon Request 3 = H
NOTES:PO #5221002607 i
GROSS WT: 28.40hg =
HET WiT: 435 n £ 1 150 200 0 3510 450

The analytical test results reparted on this certificate relate anly to

the cylinder n,

above. This concludes the test report,

Approved for Release

lACCREDITé;l
CERT 3082.01
lonaaliimaLALL.

Calculate by

Ruferenca valun [ppb)

—s— Anahue Cispiay
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United Analyst and Engineering Consultant Co., Ltd,
3 Sol Udormmik 41, Hoad, Bangehak, . Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.usectnsultant com E-mail: usa@uasconaultant com
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3 ol Ukomsuk 41, Sukhurmvit Road, Bangehak, Pheakhanang, Banghok 10260 —

United Analyst and Engineering Consultant Co., Ltd. |7
Tal. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: use@ussconaultant com ;

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

TestDate  :Apr7,2023 TestDate  :Apr 19,2023
Equipment Gas Analyzer (503) Model : 43c Equipment : Gas Analyzer (S0) Model : 43c
Manufacturer:  Themmo Electrun Corparation Serial Number : 43C-0611116459 Manufacturer:  Thermo Environmental Instruments  Serial Number : 43CTL-78567-389

standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dinxide (501 44,68 PPM  Manufacturer Thermo SCIENTIFIC Sulphur Dioxide (50z) 44,68 PPM Manufactires Therma SCIENTIFIC
Nitric Guide (NO) 45.04 FAM O Model 146 Nitric. Oxide: (ND) 45.94 PPM Mods! 1460
Methane (CHy) - PPM  Soral Number 1180540071 Methane (CHy) - PPM  Serial Number | 1180540071
Carbon Maonoxide (C0) SB4.8 Carton Monowide (CO} 5848
Cylindar No. EBO143262 Cylinder No. : EB0143262
Expiration Date Jun 24,2024 Expiration Dite : Jun 24,2024
Muiti-point gas test data Multi-point gas test data
i Analyzer Displ =
Refarance Value (pph) A "'E:;::“"" Difforence Error | Percent Error | (% Error | Reference Vaiue (ppb) "‘E:'m"" 3Y | Difference Ervor | Percent Error|  [% Errar |
Level | [Zers [T 0.0 000 000 0.00 Level | |Zers ] [EE] 0.00 0,00
Lovel 2 [30.00% 100.0 101.9 1.50 186 1.86 level 2 120.00% 100.0 1.90 LB LBB
level 3 [40.00% 2009 201.5 1.50 0,74 0.7 Level 3 |40.00% 00,0 1.10 0.55 Q.55
Lovel 4 : 300.0 T 1.70 0.56 056 LA"‘L“_E"% 300.0 170 .56 0.56
Level & 400.0 400.0 0.0 .00 0.00 Level 5 |BO0.00% 400.0 0.00 0.00 0.00
Remark : Maasuring Rangs 500.0 ppb fverage Difference (%) 063 Remark : Measiring Range 500.0 ppb Average Difference (% 0.60
‘heceptabde Limit + 5% shcceptable Limit + 5%
Multi-Point Gas Test Chart | y Multi-Point Gas Test Chart |
460 450
z A0 5 e —
E =
s = g
300 |
2 om g
T :
¥ 0 2
§ 150 1 §.
< 100 E
&
Q2 27
[} &0 100 180 200 260 ana 350 40 L o 50 100 150 0 260 300 0 400 450
Reference valus {ppk) Referonca value ippbj
. v —e— sy inplay
— -
Page 1 of 1 ‘l ' Paga 1 of 1 ‘l’j
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=
| 3 Bal Udomsuk 41, Sukhumvit Fioad, Bangahak, Phrakhanang, Bangkok 10260 _"_'i!_'\-..\_i 3 Soi Udomsuk 41, Sukhummit Read. Bangohak, Phrekhanang, Banghok 10260
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MULTI-POINT GAS TEST REPORT

Thermo SCIENTIFIC

Test Date  : May 3,2023

Equipment Gas Analyzer {S0z) Model : 43C

Manufacturer : Therma Environmental Instruments Serial Number : 43C-62236-334
Standard Gas Concentration Dilutor Detail

Sulphur Diowide (50:) 44.68 PPM  Manufacturer

Nitric Ooiicle: (MO 4594 PPM Model : 146
Methane [CHe - PPM Serial Number 1180540071
Carbon Monowde {C0) 984.8

Cylinder No, : ERO143262

Expiration Date Jun 24,2024

Multi-point gas test data

Reference Value {ppb) -n"i’lﬂt;":;‘ﬂ]i\f Difference Error | Percent Error [% Error ]
Livel Zeng oo o 0.00 0.00
Level [ 100.0 101.7 170 L&7
Level 3 [40.00% A0 2013 130 .65
Leved 4 GO0.00%5 3000 a0g 1,30 0.63
Level 5 B0. D0 400.0 4000 0,00 .00
Remark | Measuring Range 500.0 ppl Average Difference 0.59
sArceptable Limit + 5%
i Multi-Point Gas Test Chart |
= 4 - ot
E w =1
F 30 — T S
EA — £
S m
§ 150
=z 100
]
0 -
*] st 100 150 200 250 00 350 400 50

Feedarance vaiae (ppb]
~— Anatyanr Conpliy

Page 1 of 1
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MULTI-POINT GAS TEST REPORT
Test Date 1 Apr 25,2023
Equipment ; Gas Analyzer (S05) Model : 43C
Manufacturer:  Themmo Environmental Instruments  Serial Number : 43C-7p465-363
Standard Gas Concentration Diluter Detail
Sulpnur Dimade {50) 44.68 PPM Manufacturer Therma SCIENTIFIC
Nitric Owide (NO) 45.54 PPM Madel 146i
Methane [OHa) x PPM  Sevial Number: 1180540071
Carbon Monaxide (£0) 984.8
Cylinder No EB0143262

Expiration Date Jun 24,2024

Multl-point gas test data

Analyzer
Reference Value (ppb Difference Error | Percant Error % Error
PP | isplay rot) el ; ]

Leve 0.0 o0 .00 0.00 0.00
Level 100.0 1015 1.50 148 1.48
Level 200.0 201.7 1.70 0.84 0.84
Level 300.0 303 1.30 0.43 0.43
Laval h 200.0 400.0 a.00 0.o0 0.00
Remark ; Measuring Range 500.0 ppb Average Difference (%) 0.55

shcceptabke Limie £ 5%

Multi-Point Gas Tast Charll

T —T . —

£

s =

E B o

s =

s T

n 50 100 150 2sa 30 350 ano 450
Roferance value (pph}
—e— Anzyzes Diaplay
N
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United Analyst and Engineering Consultant Co., L1d.

3 Sior Udamsuk 41, Sukiiamit Raad, Bangahak, Phakhanong. Bangkok 10260 smvit R, Bangehas, P
Tel O 2763 2628 Fax D 2763 2600 www,Laaconsultan: E-muail: ueeBusocorsultar 1763 2826 Fax O 2763 2800 www. oom E It G
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date t Apr7,2023 Test Date © Apr 4,2023
Equipment : Gas Anahyzer (503) Model : 430 Equipment : Gas Analyzer (507} Model : 43C
Manufacturer : Therme Environmental [nstruments Serial Number : 43C-65007-345 Manufacturer : Thermo Electron Corporation Serial Number = 0517512002
Standard Gas Concantration Dilutor Detail Standard Gas Concantration Dilutor Detail
L (503) 44,68 POM  Manufacturer Thermo SCIENTIFIC Sulphwr Diowide (S02) 4468 P Manufacturer : Thermo SCIENTIFIC
el [NO) 45.94 BEM Modal 1481 Nitric Chide (NO) 4594 1463
Methane ) E PPM Seddal Nurr 1180540071 Methane {CHy) = 1180540071
Carbon Moncxide (C0) 964.8 Carbon Monoside (C0) 964,86
Cylinder No. EBO143262 Cyfinder No. EBO143762
Ex Jun 24,2024 Expiration Date Jun 24,2024

Multi-point gas test data

Reference Value (ppb) Analyzer Display

(opb) Diffsrence Error | Percent Error [% Error ]
Level 1 |Zern ¥
Lovel 3 [20.00%
avel 3
vl 4 1,50 .
vl 5| M 0.00 00
amark © Measunng Range S00.0 ppb Average Differe 70

shecaptable Limit + 5%

Multi-Point Gas Test Chart |

z
£
g =
a =il
5 T
b
|
H !
50 100 150 m = 40 450

Relerence value (b

—s— Anstgaar Display

enaslumugy

‘lirgas e

an Al Liuide comeany Dusham, HC 27713
AEgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Multi-point gas test data

Analyzer 2
Roferance Value (ppb) Display (ppb) Difference Emor (Percent Errar | [% Error |
0.0 0.00
2 | 160.0 1 = 250 ]
I 3 ] 2000 | 2016 160
lleve: 4 | 300.0 | 301.9 1.0
=i s 'M% [ 40| w0 0.00 I
Remark : Measuring Range 500.0 pob Average Diference 0.77

Acceptable Limt 4 5%

Multi-Point Gas Test Chanl

Anayzor Displayipph)

200 250 00 0 400

atsrinen valus ppb}

~— fnilpe gy |

Page 10 1
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United Analyst and Engineering Censultant Co., Lid.
4, Bargehak, Phrakhanong, Bangkok 10260

sk 41, Sukbumsit
28 Fa O 2763 2600 waw ubstansuiarn

om E-mall; uae@ugeson

Part Mumber: ED4NIZIE15A01D3 Refarsnce Number  122-402135167-1

Cylinder Mumber;  EE0143262 Cyfinder Vaherne: 144.4 CF

Labaratory: 124 - Durham [SAF) - NC Cylinder Pressure: 2015 PSIG

EG\-'F' Mumber: B22021 Valve Cutlel: 860

Gas Code; CONO NOX, S02,BA Certification Date: ~ Jun 21, 2021

Expira
ik , usiog. : does aot it _Tligcmnum}ngw nmmm;i
molesmcie asis urleas cthersise noted.
D Het Usn Tals Crinder bak 308 peig. e 0.7 b
» y ANALYTICAL RESULTS
armponent Requaste Actual Protocol Total Relative Assay
Concentration Method Uncertalnty Dates

NOX +8.00 PPM 45,5 PR @ 1.4% NIST Traceable 1452021, 0612112021
MITRIC OXIDE 45,00 PRM 45,04 PRI a1 +1e 1, 4% MIST Traceable OB/14/2021, OB /2021
SULFUR DIOXIDE 45.00 PRy 4450 PP &1 =& 1.0% MIST Traceabls DEM4IZ021, 062172021
CARBON MONDXIDE 1000 FFM 5845 FFM 61 #-0.7% NST Traceable N4z
MITROGEN Balaris

T e

CALIBRATION STANDARDS
Tyga Lot ID Cylinder No Concentration Uncartainty Expiration Date
NTRM 20081120 CCTH805E 482 PPN NITRIC OXIDEINTROGEN 10 Fab 02, 2035
PRM 17386 DES50Z5 8.51 PPW NITROGEN DIOXIDEAIR H-20% Fal 20, 2020
(=) 40142338102 CCsnssH) 4348 PPI NITROGEN DICXIENITROGEN =21 Fis 18, 2023
NTRM 16011023 CC4TIETT 402 PPR SULFUR DICKIDEMIFROGEN +- DA un 17, 2082
NTRM 14080110 434277 950.9 PPM CARBON MONDXIDEMITROGEN  +-0.6% How 15, 2025
Tra SAM PRU or ROM hebed abows I ooly in ralessrcs 13 the GMIS used in fn assay ond not eart of tha 3 '
ANALYTICAL EQUIPMENT

InstrumentMakeitodel Analytical Principle Last Multipoint Cafibration
Mot 8700 ARISIT333 0O iR un 0, 2029
Hiadet 5700 ARISDII33S MO FTIR dun 03, 2021
Mieslos 5700 AHRIB01I33 NOZ FTIR Jun 03, 2021
hicolot 8700 AMROE01333 502 FTIR: Jun 03, 2039

e e i e

Triad Data Avallable Upon Request

NOTES:PO #52210026807

GROSS WT: 28.40hg

MET WT: 4.73kg

The analytical test results reportad on this certificate relate anly to
the cylinder number specified above. This concludes the test report.

Approved for Release

IACCREDI-‘I"E..;'
CERT 3082.01
lonaaliimaLALL.

MULTI-POINT GAS TEST REPORT

Test Date t Apr 3,2023

Equipment : Gas Analyzer (00) Model : 48
Manufacturer:  Thermo Scientific Serial Number : 1182920015
Standard Gas Concentration Dilutor Detail
Sulphur Dioede (S03) 44,68 PPM Manufacturer Thermo Sdentific
Mitric Coxide {MD) 45.94 PPM Model : 1451
Methare (CHy) PPM  Serial Number 11B0540071
on Monoxide (CO) 9348 PPM
Cylinder No, : EBO143262
Expi Juri 20,2054
Multi-point gas test data
Analyzer Purcent E %o Error
Reference Value (ppm) Display (pom) Differenca Error (Percent Error| [ 1
Level 1 [Zern 0.0 0.0 0.0 | oo 0.0 l
Level 2 |20.00% 100 107 07 5.5 6.5
Laval 3 |40.0) 20.0 0.2 0.2 1.0 10 |
Lewal 4 30.0 0.5 0.5 LE 16
40.0 404 [ 0.0 0.0
50,0 ppm | Aversge Ciffamnce (%) 1.63
Acceptable Limt £ 5%
as 'i'_esl Chart |
50
E‘- _— 4pa
2 =
i
b 2
7
I
b R 50

Reference valus [ppm)
—— Anatyzer Uivplay
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(=" United Analyst and Engineering Consultant Co., Ltd.
=
i 3 Bot Udomsuk 41, Sukbuwmvit Road, Bangehak, Phrakhanong, Bangkok 10260

) ',-'—'\{“:_' United Analyst and Engineering Consultant Co., Ltd.
=L 3 Soi Udomeuk 41, Sukhumvit Road, Bangchak, Prrekhancng, Bangkek 10260

.t e Tol. 02763 2826 Fax 0 2763 2800 www . com E-mall: ABNL ety scsi ot soweasy wenen TEL 0 2763 9828 Fax 0 2753 2800 wn com E-mal tan.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
| Test Date : Feb 21,2023 Test Date : May 15,2023
Equipment : Gax Analyzes (CO) Model ; 48l Equipment Gas Analyzer (CO) Model : 481
Manufacturer:  Thermo Sclentific Serial Number : 1162920020 Manufacturer:  Thermuo Scientific Serial Number : 1182920021
| Standard Gas Concentration utor Detai Standard Gas Concentration Dilutor Detail
Sulphur Dicade  (501) 44,58 PPM Manufacturés Thearmo' Sclentific Sulphur Dioxide (S0} 44,08 PeM Manufacturer Thermao Scentific
Nitric Crdde {(NO) 45,94 PPM Model s 1461 Nitric Chode (NO) 45,94 PPM  Modei: 1468
| Matharne (CH) = PPM Serlal Nurmber 1180540071 Methane (CHy) = PPM Serial Murnber 1180540071
Carbon Moraxide (C0) 984.8 PPM Carbon Manmide (CO) 084.8 PRM
Cylinder No. : EBO143262 Cylinder Mo, EB0143262
| Expiration Date | Jun 20,2024 Expiration Date Jiin 20,2029
Multi-paint gas test data Multi-point gas test data
Analyzer Display | __ Analyzer
Reference Value (ppm Difference Error | Percent Error %o Error ] Reference Value (ppm % Difference Error (Percent Error % Error
(ppm) pridety [ {ppm) Disglay (ppm) : J |
Lewal 1 | Farg 0.0 () (1] 0 .o lLavel 1 Zerm 0.0 0.0 0.0 0.0 0.0
Loval 2 [20.00% 10.0 0.9 a8 .3 B3 Level 2 |20.00% 10.0 10.7 o7 G5 6.5
Leve| 3 40.00% 20.0 0.5 0.5 4 24 lievel 3 |40.00% 20.0 20.6 0.6 2.9 2.9
el 4 50,008 30.0 0.7 0.7 23 23 Le""-'l F} S0.00% 30.0 1 0.9 09 2.9 2.9
Level 5 [80.00% 40.0 40,0 .0 0.0 [ii] level 5 |BD.OO% | 40.0 | 40.0 0.0 0.0 0.0
Remark : Measuring Ranpe 50.0 ppm Average Difference (%) 1.60 Remark : Measuring Range 50,0 ppm Average Diference (%) 2.47
sAccepiable Limi & 5% “Acceptable Lk = 5%
Multi-Point Gas Test Chart Multi-Folnt Gas Test Chart]
% = 0
2 e A £ e 40D
4 e & ) =
£} T z il
= ] =
& - &
£l ] !5-
= — -
o
[ L} o
50
Rofarance valua [pom) "
+— Analytr Dty Reference value {ppm|
e BE 80 DGRy
M, Jop.
e wnanslueaunsy e wenanslaruny
=" United Analyst and Engineering Consultant Co., Ltd. \ .\‘l =" United Analyst and Engineering Consultant Co., Ltd.
= 3 Soi Udomsuk 41, Suknumvit Read, Bangehak, Phrakhancng, Bangkak 10260 b1 3 -Sal Udomsuk 41, Sukhumvit Aoad, Bangohak, Phrakhanong, Bangkok 10260
Tel, 0 2763 2828 Fax 0 2763 2600 www. rik.com E-mait o Tal. 0 2763 2828 Fax 0 2765 2800 www.useconsuftart.com E-mal: use@uasconsutant.com

MULTI-POINT GAS TEST REPORT

Test Date 1 Feb B,2023
Equipment : Gas Analyzer (CO) = Model : 4HC
Manufacturer:  Thermo Envirorimental Instruments  Serial Number : 48C-62460-335/5
Standard Gas Congentration Dilutor Detail
Sulphur Diceade {S03) FRM Manufacturer : Thermo Stientific
Nitric Cixide {NO) PPM  Model . 146]
Methane (CH:) PPM Seifal Number 1180540071
Carhon Monoidde (CO) PPM
Cylinder No. ¢ i1 ZE==
Expiration Date Jun 20,2024
Multi-point gas test data
Reference Value (ppm) ‘"""::;:l)’“"' Difference Error | Percent Error | [% Error |
Level 1 Ji=m 0.0 00 0 0.0 0.0
Level 2 20.00%: 10.0 104 4 1B 38
Level 3 [40.00% 0.0 208 B 5
Level 4 B.00% 30.0 3049 0.9 29
Lewel 5 B0.00% 0.0 40,0 0o o0 I
Remark : Measuring Range 50.0 ppm Average Differencs (%) 112
Acceptable Limit 4 5%
WMulti-Point Gas Test Chart|
50
E s ADD
2 _
a2 ik ]
5 Gt
E e
B
=
Z
50
Reference value {ppm)

—=— Analyzse Dsplay

Page 1 of 1
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MULTI-POINT GAS TEST REPORT

Test Date tJan 18,2023
Equipment Gos Analyzer (CO) Model : 48C
Manufacturer:  Therma Envirenmental Instruments  Serial Number : 4BC-62494-335/5
Standard Gas Concentration Difutor Detail
Sulphur Dioxide (S07) 44,68 PPM Manufacturer : Therme Sclentific
Nitric Owide (NO) 45094 PPM  Mods : 1461
Methane (CHy) E PPM  Serial Number 11B0540071
Carbon Monoxide (C0) PRM
Cylindes No. : b
Expiration Date Jun 20,2024
Multi-point gas test data
Reference Value (ppm) “"‘“"::;3;‘“"' Difference Error | Percent Error |  [% Error ]
Leval 1 [zern 0 00 0 0.0 0.0
Level 2 20.00% 0.0 10.7 3 bS5 bS5
Lewal 3 0.0 0.5 B 24 2.4
Livel 4 0.0 0.3 3 LD La
Lewal . 40.0 40,0 .0 oo 0.0
Remark : Measuring Range 50,0 ppm Average Difference (%) 199
shcceptable Limit + 5%
[Muiti-Point Gas Test Chart|
0
=
B
7
i
£ L
- o
0 e
o 50
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= United Analyst and Engineering Consultant Co,, Ltd.
Sukhurmdt Roed, Bangohak, Phrakhanang. Banghok B0
om E-mai: uss@uasconsullant.com

3 5ol Udos

E- ant.Gom 2763 2628 Fax 0 2763 2500 wew. Uaecons:

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

3 23
Test Date :Jan 18,2023 Test Date : Jan 18,20
i 5 (€0 Model : 480
i 1: A8C Equipment : Gas Analyzer ({01
Equipment : Gas fnalyzer (CO) il v — % t 3B81:375
:anu]amggr :  Therma Environmentzl Instruments  Serial Number ; 48C-60160-362 Manufacturer:  Tnermeo Ervirormental Instruments  Serial Number ¢ 487 =
s ntratio Standard Gas Concentration Dilutor Detal

Mamufacturer Thermo Schentific Manufacturer Thermo Sdentific
sanufacture Thermn ¢

PPM
Sulphur Bioxide {50} 44,68 PPM r Diocide (503) 44.68 PEM Modd 1463
Witric Oide (NO) 45.94 PPM Model L i Quide (RG] G ; 5 L1B0540071
Makhal |I| ') PPM  Serlal Numier : 1180540071 Mathane {CHa) - PPM  Sefial Numbsr =
3 - ! . (CE " PRI
Carbon Monexdide {C0) 934.8 PPM \_.arhon Mormide (S0 5!}4.3..
Cylinder Mo, : EB0143262 Citiager 1. EBD! it
Expiration O Jun' 20,2024 Fxpiration Date Tun 20,2024
Multi-point gas test data Multi-point gas test data
i = Analyzer Error |Percent Error|  [% Ermor ]
Analyzes 9% Error Reference Value (ppm) P¥arenpe Rren |
| Reference Value (ppm) Bl (g} | Do Biror | Paromt Bror), [ Em J_, . - Blegiey {owmi o0 T o0 0.0
z 0.0 ] 00 T lzem oo 0.6 0 8t 50
B 03| T 75 Level 2 [20.00% 10.0 | 10.4 .4 13 —
20.00% - ] ] 18 lLevel 3 |#0.00% 0.0 K] 0.5 L ;'; e
] 0 30.7 0.7 23 ] Level 4 [60.00% 0.0 30.9 | L i o =
15 0 30.0 [} [} lewel 5 [B0.00% 40.0 40.0 | e S T
ﬁfwf Measuring Range 50,0 ppm |__Average Differsnce (%) | 181 Remark | Measuring Range 50.0 ppm | varage Difarance (%) _
Acceptable Limt £ 5% i Acceptable Limt & 5%
i E s a0
E . a0 g —
3 ]
& &
2 5
=3 -
B 2
-

ranee vallio fapm
Refurance value [ppm] Raferance valuo jppm) N

- tratpr Cinglay ‘

= 22 of 1
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=2 United Analyst and Engineering Consultant Ce., Ltd.
L= e
\ 3 Sot Udomsuk 41, Sukhurndt Foad, Bangchak, Phrakhanong, Bangkok 10260
Adrgas Spectalty Gases Tal b 2763 2628 Fax 0 2763 2800 ant.com E-mail; it com
Afrgas U, LLC
630 United Drive
an Al Liguide comgany Duhu;:‘Nszs

MULTI-POINT GAS TEST REPORT

' -Rirgas
|

CE Test Date + Jan 25,2023
Grade of Product: EPA Protocol Simeti e ARARE Modat ¢ APHAZET0
Part Number: ED4NISOE15A01D3 Ruference Number:  122-402135167-1 Manufacturer:  HORIBA Serial Number : VURVTCZ1
Cylinder Mumber;  EE0143262 Cyfinder Vaherne: 144.4 CF
Labaratory: 124 - Durham [SAF) - NC Cyiinder Pressurs: 2015 PSIG
PGVP Number: B22021 Valve Ouitlet: 560 Standard Gas Concentration Dilutor Detall
Gas Code; CO,NO,NOX, SOZ,BALN Certification Date:  Jun 21, 2021 Ry PPM  Manufacturer
Expiration Date: Jun 21, 2024 Sulphur Déexide. {50z} o i
- e One, Jn LI Nitric Ciide: (NO) 3 FFM. - Winde
Carikr “ERA Tor Aasay 15 2] doeusant £2A G
. using. ished, Anaiptical does aot [ . This cpbder has a total anwyicsl 398 L el Number
ungessimy B g L i ona
mueimeie Basis uiues otherwes noted. Carbon Mancxide {C0) . FPM
D Mot Lsn Tis Extrder belony 209 prig e 0.7 s, Cylinder No. : DE34437
ANALYTICAL RESULTS Expiration Date : hug 4,3028
Companent Requaested Actuzl Protocol Total Relative Assay
Concenl_rajon Method Uncertalnty Daties e Testiaa
[ 000 PPM 5.5E P = T4% NIST Traceabie UB/14r2021, QB2 112021 it yotat e
MITRIC OXIDE 45.00 PPM 45,04 PFM &1 0 1,4% NIST Traceable O6{147202%, DB 2021 Analyzer ) | B o Error 1
t SULFUR DIOXIDE 45.00 PRy 4450 PP &1 =& 1.0% MIST Traceabls DI14/021, DE12021 Referance Vakie (ppm) Diciskey’ [ Difference Error|Percent Error|  [%
CARSONMONCXIDE 1000 FFM 84,8 PRI Gi +--0.7% NST Traceable: snazI21 ; ol 2 - &R
NITROGEN Balarics Level 1 I .00 D32 e
el e el 2 30.00 39.71 03
CALIBRATION STANDARDS e 0.5

A5.82 PPM NITRIC QXIDEMTROGEN

Tyga Lot ID Cylinder No Concentration Uncartainty Expiration Date
HIRM 20051120 COTH805E

- 1.0% Fab 02, 2026

=ptable Limk £ 5%

PRM 17306 DEs502s 8.51 PPM NITROGEN DIOXKIDERIR +-10% Fa 20, 2020
G 40142338102 CCsnssH) 4,343 PPM NITROGEN DIOXIDENITROGEN =21 Fis 18, 2023
NTRM 15011043 CE4TIETT 48,02 PP SULFUR DIOXIDEMI TROGEN e DAY Jun 17, 2022
NTRM 14030118 434277 9509 PPM CARBON MONCKIDEMITROGEN  +/-0.6% How 15, 2028 51
Tt SN, PR of ROM neted above ks ooly in relassrcs 12 the GMIE used in n assay ond not eart of ha 3 |
ANALYTICAL EQUIPMENT 1! T
InstrumentMakeitodel Analytical Principle Last Multipoint Cafibration %
——
Mot 8700 ARISIT333 0O iR un 0, 2029 . ) —
Hiadet 5700 ARISDII33S MO FTIR dun 03, 2021 o -
Hicelnt 5700 AHROBO1233 NOZ FTIR Jun 03, 2021 B -
Picoiat 8700 ARROBI1333 502 FTIR Jur 03, 2031 -%“ -~
e —————— ———— T
Triad Data Avallable Upon Request ]
NOTES:PO #52210026807
GROSS WT: 28.40hg o
NET WT: 4.7y

. Ay e e
Adfdrence value ppm) 2 ] Arahyzer Displry

The analytical test results reportad on this certificate relate anly to
the cylinder number specified above. This concludes the test report.

CERT 3082.01
lonaaliimaLALL.

Approved for Release
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MULTI-POINT GAS TEST REPORT

Test Date : Feb B,2023
Equipment : Hydracarbon Anatyzer Moded : APHA-370
Manufacturer : HORIBA Serial Number : POXEGKFY
Eilutor Detail

PPM  Manufacturer

PPM Maodel

PPM Serial Number

PEM

Carbon Monoxide (C0)

No. ; DB24432

Reference Value (ppm)

Aug 4,2028

Multi-point gas test data

.jl:a.h'mr

Display (ppm) Difference Error |Percent Ermor

[ Error ]

= United Analyst and Engineering Consultant Co., Ltd.
—

stk 41, Sushomit Road, Bang

2628 Fax (

) 2763 2800 www.uascorsflant.com AL o

0.1

Acceptable Limit

hverage Dffernce [

85

MULTI-POINT GAS TEST REPORT

Test Date :Jan 25,2023

Equipmeant : Hydrocarbon Analyzer Maodel : APHA-70
Manufacturer:  HOREBA Serial Humber : SSGEIVR]
Standard Gas Concentration Dilytor Detail
5 < PPM Manufacturer
PPM M

9.8 PPM MNumiper ;

% PPM

DB24432
Expiration Date Aug 4, 2028

Multi-polnt gas test data

Multi-Point Gas Test Charll

a0
&

= i ag
|

B0 -
&
¥
‘3\.
H

10

) Ridfiremce value (opm) 20 »— Analyzer Displiy

Reference Value (ppm) Di:‘p"l;;v:;:)lﬂ! Difforance Erar [Percent \F_frDr [#a Ervor ]
0.00 045 .45 {
. A0.00 E TR.5E |
Measuring Range 50.00 ppm |
Acceptable Limk 4 5%
50
| |
L Rilfdeence vaiuo jppm) 20 | —+— Amalyasr Diaplay ]

Papge 1of 1

Test Date : Feb B,2023

Equipment : Hydrecarbon Anal

Manufacturer : HORIBA

Reference Value (ppm)

MULTI-POINT GAS TEST REPORT

yzer Model : APHA-370
Serial Number : VV2FYIR3

tenanslupauny

PPN

PPM Model
9.8 PPM Serial Number
- PPM
DB24432
Auig 4,2028

Multi-point gas test data
[ Analyzer

3 it
Display (ppm) Difference Error |Percent Error

Paga 1 of 1

lenanslupmuny

st and Engineer

ing
Sk .

Read, Bar

| [

easurmng Aange
Acceptable Limit & 5%

e Diference

nt Gas Test Chart

)

Andyger Digilayie

iddrence valus fppe) 2 Amalyret Disalay

MULTI-POINT GAS TEST REPORT

Tast Date : Feb 20,2023

Equipment : Hydrecarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : TAFGISAN
Standard Gas Concentration Diluter Detall

Sulphur Dioxide [ PPM Manufac T

Mitrie Oreicle PAM  Model

£k PRM Gerial Nurnber ;
L PR
DE24432

Expiration Date Aug 42028

Multi-point gas test data

| I
Anabyzar Difference frlnr:l’zlr!nl Errar|  [%e Ervor |

Reference Value (ppm} Display (ppm)

[ ow ‘

Average

ange
Aceeptable LimE &

1t Gas Test Chart]

50 |

. Ansigeer Digglayions)

Page 1 aof 1
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k 41, Sukhumvit Roed, Bangohak, Phrakhanong, Bangkak 1 1

2828 Fax 0 2763 2800 www.uasconsultant.com E-rail: onsultant. com

MULTI-POINT GAS TEST REPORT

Test Date 1Jan 25,2023

Hydrocarbon Analyzer Model : APHA-370
Serial Number : HAMEHUSH

Equipment :
Manufacturer : HORIBA

Dilutor Detail

ufacturer

Nitric: O
Methane (Cr

35.8

DEZ4432
Alg 4,2028

Multi-point gas test data

Reference Valis (ppm) Anabvzer | e oo Error [percent Eror| (% Eror |
Display (ppm)
[zern [EC| [
evel 2 |BO.0D% [ sno0 36| 134 ; ]
Remark : Maasuring Range 50.00 ppm | Average Differsnce (%) I 1.B1
prable Limit £ 5%
[Multi Gas Test Chanl
A
Ho
H -
i -
s
£
9l —
H
L
10
o T
L Rilfrencs value (pom) 20 +— Analyzer Display 50

Page 1of 1

enanslumuny

THE LINDE &

Cestificate Of

Analysis
perial Ga L

iz

Custome Details
Hame

alysl & En

Cenlifizate Delails
Mamber 38470

Anaiyticol Besult

Reference Stondard used in Assoy

Wecommend usage coodlion

Commenty
When fenrdering. please quote the mater

Fate

nanslumunu

MULTI-POINT GAS TEST REPORT

Test Date : Feb B,2023

Equipment : tydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : RTHEZPOH
Standard Gas Concentration Dilutor Detail

Sulphur Dioxide 1 = PPM Manufacture

Migric FPM  Modal

39.8 FPM Serial Number
= PoM
Da24432

Expiration Date : Avg 42028

Multi-point gas test data

Anabyzer

Display [anl Difference Error [Percent Errar| [ Error |

Reference Value (ppm)

fverage [Difference it

nt Gas Test Chart

1]
g — -
% i 97
80
o
3
2
-4
1
0 5
o Rifbrence value jpom) 20 *— Analymr Diaply 50

Page 1ol 1

TECHNOLOGY PROMOTION A
CORPORATE SER 5 % BQUIPMENT CALTBREATION ANI TESTING SERVICES
S PATTANAKARN ROADYS0E 18, STTANLLIANG 2
TEL L T7T-5000-17 FAX A1

ANIATANG EANOROR [

REETIELTIST05
4wy CALSRATION (031

CertNo.  23CHE
Page: 1cof3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model LAQUA-PH210

Serial No. HADDODET

1D Mo, : UAEEFM.OT4/Z564(EFM pH OT/E4)
Condition As-Received: Used ltem

Received Date : 04 Jasnuary 2023

Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by

Approved by :

(/) Malee Butkruea
} Saithip Meargmai

{ ) Warakorn Lemgagirakul

Issue Date :

05 January 2023
2301-0060WSC-2

United Analyst and Engineering Consultant Ce.,Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhsnong, Bangkok 10260

(25.+ 2.5) °C
(50 + 15)%
In - house methed

= CP-CHS by direct measuremen? with stardard
woliage calibrator and direct measurement with
cartified raference materal (CRM)

- CP-CHE by comparison with standard thermometer

Salthip Meangmal

Aoproved Signatary

10 January 2023

The Uncertainties ure for a confidence probability of approvimately 95%

s

tonaslumuny



Cert.No.:  23CHE

Page.: 20of3
Instrument Serial No. 10 No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22EZTES 24 Aug 2023
2} Ref, Standard Tharmometer 4082054  TMORCOM4 2211306 27 Oct 2023
This ceriification is traceable to the International System of Unil maintained at-
- Traceabls to National Institute of Metrology {Thalland), NIMT
2. Certified i : The results ano b bl 1o 51 through CPA chem Lid.,

ANSLASO National Acereditation Board, Accredited No, AR-1835

Buffer Solution Manufacturer Lot No, Exp. date
PH 4.008 CPA chem 26588 09 July 2024
pH 6.987 CPA chem B23322 20 June 2023
pH 10.008 CPA chem 826590 09 July 2023

3. This certificate Is valld only to the item calibrated on date and place of calibration,
Calibration Results

Function : mV Measurement

Performing standard curve by Fluke at pH {4,7)(7,10}

Naminal Standard Uncertainty of Coverage

Unit Under Value Voltage Actual Reading Measurement factor

[ Input (+mV) K

pH my mV pH

pH Meter 4.00 17748 1774 4.0 0.058 200
Sih.; HADDODR] 7.00 .00 01 6,98 0.058 2,00
7.00 0.00 oA 6,98 0.058 200
10.00 -177.48 -177.4 100 0058 2.00

lenaslumunu naslundii:

@ . TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-J N W
iof CORFORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SE = '-,_)/_"\?:
CertNo:  23CHS f AL i 2

Page: 303 i
Calibration_Results
Function : pH Measurement
Sy 1 M331
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10) Ce::;: ¥ 123:1',‘3 3
Unit Undar Standard pH Actual pH | Actual mV Uncertainty of | Coverage s L. s
xS i i sl i i P Certificate of Calibration
{(mv) (%) k . !
PH_Elecirode 3008 01 1365 G.0085 2,08 Equlipent Bacirorie fulance
SN BR0C0039 6.987 £.98 -32.1 0.011 2,00 Manufactiirer: Mettler Tolada
G987 7.00 -33.1 0o 200
10.008 10.03 -2052 0.0086 2.00 Model @ ABIO4-S
Function : Temperature Measurement Serial No. : 1126312628
(") Without adjustment
This equip was d with Temp Probe; 1D Ne. : UAE AIR.D192550
- Model 9652
- Sarial No. © 99000039 Submitted by : Uninep Analyst and Enginaefipg Consultant Co_Lid.
Dimension of probe; e — 3 Saoi Udomsuk 41, Sukhumvit Road,
Sl aneths 102 - Bangchak, Phrakhanong,
il —_—m Bangkok 10260
- Digmater 15.5 mm.
simessn Oephi=: LB s Location : Balance Room 2
Received order : 07 April 2023
Calibrati dard uuc* & Uncertainty of | Coverage Calibration Date : 07 April 2023
Paoint Temperature Reading i measuremant factor Ambient Temperature ; 15°Clo 40
{c) (°c) ("c) (°C) (£°C) k Relative Humidity : 30 % to 90 %
250 25.004 25.0 -0.004 0,13 2.00 Calibrated by : Suwlt Imjal
ano 30.001 00 -0.001 013 2.00
350 35.003 35.0 -0.003 0.13 2,00 Approved by :
. - Approv natory
Remark : - UUC* = Unit Under Calibration (' Borithippa Tameyakol
[/ ) Males Butkruea
The reported uncertainty of measurement was based on a standard inty iplied by a
factor k, providing a level of af app ly 95 %
v lssue Date : 10 April 2023

The Uncertainties are for o i7 probability of app i 95%




Equipment : Electronic Balance Cert.No.; Z3MM331
Condition As-Received :  Used ltem Page: Z of 3
Reference : 2304-00160C-1
Procedure used :-
Calibrafion ware d using In-hy [= CP-0B0 according to direct
measurement method against standard weight,
Condition of this result of calibration
1. Reference standard Instruments:-
Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Weight Sot (E2) 15864 24053 TORCOOT M#-0010-22 20 Jan 2024

2. This carificate |s valid only lo the ftem calibrated on date and place of calibration
3. This result of calibration was made on requested al Ihe point specified by custamer.
4. This certificate is not certified for any commercial transaction,

5. This fication is to the wal System of Unit,
Result of calibration () Without Adjustment { * ) After Adjustment by Intemal Cafibration
Range capacity : 0 g o 220 g Resolution 0.0001 o
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Caorrection Uncertainty Factor
(g} (g) ta) {tmg) (k)
100 99.9909 +H1.00 .10 2,03
200 2000001 -0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of welghing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 000007
200 000007

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN) w
QUIPALENT CALIBRATION AND T SERVICES e
IAN] 3, SUARLLUANG B

UBETHLTIET00
CALIBRATEN 300

Cert.No.: Z3MM3I3Z
Page.: 1ol3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Metiler Toledo

Model : AB204-5 (FACT

Serial No. : E106115858

10 No. : UAE AIR.D18/2555

Submitted by : Uinited Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room 2

Recelved order : 07 April 2023

Calibration Date : Q7 April 2023

Ambient Temperature : 15'cwanc

Relative Humidity : 30 % 1o 90 %

Calibrated by : Suwit Imjai

Approved by

Approved Signatary

{ ) Pornthippa Tameyakul

1./} Malee Butkruea

Issue Date : 10 April 2023

The Uncertainties are for a Tid, hahility of approxi Iy 95%

Equipment : Ebectronic Balance Cert.No.: 23MM331

Condition As-Received :  Used ltem Page: 3of 3

Reference : 2304-00150C-1

Result of calibration afjpofigofBo

2. Effect of off center loading T Ll
A mass of 100 g was placed 1o various position on the pan. SNPS XY ale

The weighing machine reading emar obtained is given in the fable fro Frone ]

Maximum difference between
Position 1 Position 2 Position 3 Positlon 4 Position 5 off-center and central loading

(g) (a) (9] (g} g} ta)
-0.0001 -b.oo02 +0.0004 -0.0001 -0.0008 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

ta) tg) (g) (£mg) (k)
Unioad 0.00400 0.0000 015 213
04 0.0893 +0.0001 0.15 213
1 D.9998 +0.0001 0.15 213
5 4.9599% =0.0001 0.15 213
10 9.9999 +0.0001 0.15 21
20 20.0000 0.0000 0.15 Zn
50 50.0000 0.0000 0.16 2,06
70 69,5999 +0.0001 0:18 2.04
100 99.9099 +0.0001 0,18 203
150 150.0003 -0,0003 0.28 2.00
200 200.0005 -0.0005 029 2.00

The reported uncertainty of measurement was based on a L inty plied by a g

factor k , providing a level of confidenca of approximately 95 %,

-olo-
]
wnensluen il
Equipment : Electronic Balance Cert.No.: 23MM332
Condition As-Recelved :  Used ltem Page: 2 of 3
Reference : 2304-00150C-2

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-0B01 according to direct
maasurement method against standard weight,
Condition of this result of calibration
1. Reference standard Instruments:-

Instruments Model Serial No. ID No. Test report Mo, Due date
1) Standard Weight Set (E2) 15884 24053 TORCHI? MM-0010-22 20 Jan 2024

2, This cerificate ks valid only to the itam calibrated an date and place of calibration,
3. This result of calibration was made on requested at the point spacified by customar,
4. This ceriificate is not certified for any commercial transaction,

5, This cartification is traceable to the Intemational System of Unit,

Resuit of calibration | |} Without Adjustment ( * ) After Adj by Intemal C;
Range capacity : 0g o 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (a) {a) {£mg) (k)
100 100.0002 -0.0002 021 2.08
200 200.0003 -0.0003 0.29 200
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10})
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00009
200 0.00007

enensluendilil
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Cert.No.: 23MM332 PerkinEimer’

Equipment : Electronic Balance
Condition As-Received :  Usad ftem For the Better
Reference : 2304-00150C-2

2, Effect of off center loading
A mass of 100 g was placed to various pesition on the pan
The weighing machine reading emor obiained Is given in the table

Maximum difference between

Pasition 1 Position 2 Pasition 3 Position 4 Position 5 off-center and central loading P 1 AA l 9 0 O H
(a) {g) [£:3] (g) (g) (g} lrl C e

+0.0001 -D.0003 +.0003 +0,0008 +0.0002 0.0005 . .
3. Departure from nominal value p t M t R p
R S onee reventive viainténance hepo
Applied Weight Reading  Correction Uncertainty Factor

£:2] (g) la) {xmg) (k)

Unload 00000 0.0000 0.18 217

'R 0.0959 +0.0001 0.18 247

1 0.9898 +0.0002 0.18 247

5 5.0000 0.0000 0.18 A7

10 10.0000 0.0000 018 247

20 20,0000 0.0000 0.18 215

0 50.0001 -0.0001 0.19 FAL

70 70.0001 -0.c001 0.20 207

100 100.0002 -0.0002 021 2,06

150 150.0004 -0.0004 0.29 2,00

200 200.0005 00005 0.28 2.00

The reported uncerainty of measurement was based on a standard uncertainty mulfiplied by & coverage
factor k , providing a level of confidence of appeoximately 95 %,

=ofo-

Company Name: UNITED ANALYST AND ENGINEERING
Instrument Location: BANGCHAK, PRAKHANONG
BANGKOK, 10260

Instrument Serial No.: PFBS20031902

Date: 20-Jul-2022

mnms‘laiwn-

wnisluaud

PindAcle 900F Preventive Maintenance (PM)

Company Name: UNITED ANALYST AND ENGINEERING Com ponent List
. M‘:’”‘ . BANGCHAK, PRAKHANONG, BANGKOK, 10260
(Instrument Location):
Component [ Specific Model Serlal # Configuration Notes
Serial Number: PFB520031902 PM Number: 2i2
Customer llame K SATHIDA Talaphona 095-5560-049
(If applicable): Number:
Customer Support K. DUANG Service Order WO-01710010
Engineer Name: Number:
Next PM Due
Date PM Performed: Jul 20, 2022 3 Jan 20, 2023
1DO-MMMAYYY) Date:
(DD-MERNA-TYYY) Parts Lists
Standard Labor Hours to Complete PM : 5 hours
Parts Included with the PM
Part Number (if
: Descrl Cuuan!
Part Number Release Publication Date ) applicabla) retion ity
BOS01696 Fan Filtars NEA
09370145 Rev.9 A lanuary 2018 i 2
¥ PerkinEimer N3I160156 O-Ring Kits for Sampling Introduction [ Stainless Stesis Nebulizer) /A
NI16015T O-Ring Xis for Sampling Introduction | Plastic Nebulizer) NiA
Scope v =
The purpste of this PR is to ensure the continued functionality of the PinAdcle 900F by Inspecting and NoaoL714 Raplacamant Acatylaria Fiber Cartridge WA
r:pl:f:il;:g any woen or damaged parts. This service shauld only be perfarmed by  trained representative of THDO1022 Replacerant ir Filter Cortridge NiA
‘ericinElmer,

The customer shauld save thelr methad befora tha PM begins,

General Instruetions: dditional Reagents and ired for PM

The customer must provide the engineer data to recent i p prior to

starting the Fh. Part Number H

Always check with the customer before making any changes that may affect the custames’s analysis or caliaration, (iF applicable) Description Quality Batch/Lot # Etﬂmm
Including a current back-up of system software and/or data files.

The completed document should be signed by an sutharized and customer and left with M9300183 1000 ma/k Copper Standard o 25760UY1 30-Oct-2022

the customer,
Update the PM sticker and instrument logbook as required,

Copyright Information and q for PM (Customer Support Solution)
This dociment containg propristary information that is protected by copyright. All rights are resened.
Mo part of this ication may he in any form of translated inta any language without the "
prit,. wiithen peemission o PerkinEimer,  lnc: art Namia: (it Description Quantity | Batchjlots | Expiration
Copyright © 2013 ParkinElmer, Inc. smplicable) Dt fure/r}
—— Nf& Ol Watar 250 ml. AR AR
Registerod names, trademarks, etc. used in this decument, sven when not specifically marked as such, sre protected NiA 0.5% HNG, 250 ml. AR AR
by law. Periir 7 5 a reglstered of Parkink| Inc. All other arks and registered
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the proparty 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 llable for incidental or consequential damages in cannection with the furnishing or use of
this document.
|PinAAcie 900F Prevessive Mainieannce Repont (PM) Page2of7 |

II"iu.'\.i\r:le SO0F Prevemive Maintenance Report (PM) Page | of 7
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Additional Tools Required for PM

t:a;:mrl Description Quantity Serial #
N113000 0.24 Meutral density filter 1 MGO-252
N1013002 1,04 Neutral density filter 1 MGD-358
03030957 System 2 EDL Driver 1 03030997
K3050605 As System 2 EDL 1 16148
N3os0i21 Cu Lumina HCL 1 092216010130
NIOS0109 Ba Lumina HCL 1 102416040160
N3Os0138 ¥ Lumina HCL 1 110716-010060
N30S0152 i Lumina HEL 1 100516030190

[PinAAslc 500F Preventive Mainienance Report (PM) Page 3o 7 |

wennslamunu

7. Flame interfock Check:

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

Parameter Specification Test Results Pass/Fail
Flame Sensor Alr/C;H; Flame correctly shuts down Active Passed
Drain Sensor Alr/C;H; Flame correctly shuts down Active Passed

Nebulizer Sensor Air/CoH; Flame correctly shuts down Active Passed
;H, Pressure Sensor AlrfCH, Flame correctly shuts down Active Passed
Rir Pressure Sensar AdrfC;H; Flame earrectly shuts down Active Passed
Bumner Head Sensor m:?&t::‘;&:‘;: :’:n?:::‘:‘ Active Passed

B. After PM Performance tests:

&.1 Detector Linearity with Barium

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

Certificate Value
Parameter Specification 2t 53,6 nm (Abs.) Test Results Pass/Fail
1.0 A ND Filter + 5% from Cert. 05798 0.9848 Passed
0.2 A MD Filter + 5% from Cert. 0.2042 0.1963 Passed

8.2 Baseline Noise at 1.0 Absorbarice with Barium

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

F Results Pass/Fail
Standard Deviation £ {00 0.0008 Passed
8.3 AA Baseline Nolse with Copper
Drescription: Check baseline noise.
Results Pass/Fail
Standard Deviation ARAAL 0.0001 Passed
| PinaAcic 900F Preventive Mainienance Report (PM) Page 5ol 7 |
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Procedure Checklist

Use |+ ) to check off those staps in the checklist that have been completad.

1. General:

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

¥ Inspect the customer log book and make any appropriate PM entries,
Perform general inspection of system for cleanliness.

2. PCinstrument Software:
# i user fil archived, packed, and/or deleted as needed.

3. Mechanical:

¥ Inspect and clean all fans and filters. Replace filters if necessary
inspect all gas lines for leaks and/or wear. Replace if needed,

¥ Clean exterior of the instrument.

¥ inspect the burner head, burner chamber, and nebulizer, Clean if needed as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeter gauge as stated in the Hardware Guide in the
Malntenance 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.

¥l Check the drain system for slgns of wear, Replace warn or damaged parts.

Ll Visually check for proper flame conditions when igniting the Air-C2H2 and N20-CZH2 flames
(if applicable).

4. Electrical:

¥ Inspect PC boards. Clean if necessary.

Ll Carefully check all internal and external cable connections.

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

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

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

6. Gasses:

il 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 acetylene filter and air filter element is dry. Replace if necessary.

| Pina Acte 500F Preventive Maintenance Report (Ph) Page 4 0f7 |
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8.4 D, Bockground Compensation with Copper

Description: Verifies the instruments ability to B for Back d ab:
Parameter Specification Results Pass/Fail
Standard Deviation P 0.0045 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 £0.008 0.0003 Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background comection does not produce excessive noise at a low
wavelength,

Parameter Specification Results Pass/Fail

Standard Daviation £0.005 0.0005 Passed

8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.

Standard Copper Sensitivity Specification | Results [Abs.) Pass/Fail
5 mg/L Sensitivity 55 Neb (if applicable) > 0,250 Abs. NA Not Applicable
2 g/t vity HS Neb (if >0.250 Abs. 0.3353 Passed
10. Review:

#1 Review with the customer PM work performed.

Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materlals to have on hand.
] Attach PM sticker.

I PinAAcle Q00F Preventive Maimenance Report (PM} Page 6of 7 I

wenmslumugy




Additional Comments
i 15 d
Review
The p i checks and if p tests for PinAAcle 900F have
been completed.
This PinAAcle 900F Passes B Fails (1 the p i i
Review of Preventive Maintenance:
Authorized PerkinElmer Representative: Date:
20-Jui-2022
(DD YY)
Authorized Customer Representative: Date:
20-Jul-2022
(DO
| Pinaacic 900F Proventive Mainicnance Report (PM) Page 70i 7 |
A\
wneslunugy

ATISTR
Request No. 25-66 / 0323 1/5 MTC. ACL. No, 387 / 66
CALIBRATION DATA
1. Noise Level
Element Cd Cr Cu Fe Fb Mn Hi Zn

00020 0.0000 0.0008 0.0000 -0.0009 Q0021 -0.0016 | -0u0022

0.0015 0.0006 0.0005 -0.0009 -L.0014 0.0018 0.0002 -0.0023

00014 0.0006 00010 00008 | 0.0015 00008 | 00004 | -0.0015

00021 -0.0008 00013 | -0.0010 | 0.0005 0.0005 [ 00008 | -0.0004

0.0020 -0.0012 0.0004 0.0003 -0,0004 0.0001 -0,0029 -0.001

0.0021 -0.0011 00011 0.0003 00006 00009 | 00002 | -0.0D13

0007 | -0.0009 0.0001 0.0015 0.0010 0.0007 0.0001 -0.0016

0.0024 | -0.0012 0.0004 | -0.0002 CO00CE | -0.0005 | 00012 | 0.0019

0.0011 -0.0002 0.0015 -0.0004 0.0004 0.0008 -0.0003 -0.0017

Absorbance 0.0017 0.0000 0.0009 0.0004 0.0001 0.0015 -0.0009 | -0.0029
0.0019 -0.0004 00,0004 .0000 00006 00010 -0.0005 -0.0016

0.0016 -0.0025 0.0003 00005 00009 | 00004 | 00013 | 0.0016

0.0018 -0.0014 0001 -0.0009 | -0.0006 0.0010 0.0004 | -0.0017

0.0019 -0.0006 0.0011 -0.0008 0.0011 0.0004 -0.0003 -0.0005

0.0024 0.0003 0.0005 -0.0012 00002 00012 00006 | -0.0011

0.0023 -0.0012 0.0006 -0.0007 0.0002 0.0014 00012 | -0.0013

0.0020 00014 0.0009 -0.0018 0.0003 0.0012 00012 -0.0013

0.0010 1.0015 0.0002 0.0008 0.0M7 00011 -0.0018 -0.0013

00016 -0,0011 00013 0.0003 0.0007 0.0026 -0.0006 -0.0006

0.0001 -0.0007 0.0009 10003 0.0008 0.0008 0.0000 -0.0001

Average Absorbance 0.002 -0001 0.001 0.000 0.000 0.001 A0.001 -n001
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CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer *“Agilent Technologies”
Maodel AAZ80FS, Serlal No. MY13160001
2 Working standard solution "Inorganic Ventures®
Multi Analyte Custom Grade Solution, Lot No, S2-MEBT08640
SUBMITTED BY ; United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuka, Sukhurmit Road, Bangchak, Prakanons, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verlfication of Atormic Absorption Spectrophotometer
(Wi-500-02-30)

2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.20,0.50,0.70 ma/l at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 mg/ at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 me/l at 324.7 nm.Cu, 0,10,0,30,0.50,0.70,1.00 ma/l at 248.3 nm.Fe, 0.20,0.50,0.70,1,00,1.50 mefl
at 217.0 nm.Ph, 0.05,0.10,0.30,0.50,0.70 me/t at 2795 nm.Mn, 0.10,0.20,0.50,0.70,1.00 meAl at 232.0 nm.,
0.05,0.10,0,30,0.50,0.70 me/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST “Caro Erba”, “Panfieac AppliChem™
Cadmium Lot No. 1152457, Chromium Lot No. 1793249, Copper Batch Mo, 1170984, lron Batch No. T12608TA,
Lead Lot No. 1227873, Manganese Batch No. T109228A, Nickel Batch Ne. T2T01784A, Zinc Batch No. TE201404
AMBIENT CONDITIONS : Ternperature 22 °C Relative hurnidity 58 %

The Atomic Absarption Spectrophotometer has been calibrated against Reference
Material traceable to National Institute of Standards and Technology ( NIST ) by T)
Laboratory. The results are attached herawith,

ical Chernistry

Calibrated by 1.

{ Mr. Danai Srithongkum )
y er
Acting Director of Analytical Chemistry Laboratory
Ref, 2015266012600366001
Issued Date : 15 February 2023

{ Mr. Aﬁpat Ratana )
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2, Precision
Cone. Absorbance fve. | SO |%RASDY
(gt Abs,

0.02 | 0.0085 | 0.0082 | 0.0050 ] 0.0085 | 0.0089 | 0.0090 | 0.0086 | 0.0052 | 00090 | 0.008% | 0.009 [ 0.0003 | 2.88
Cd 0030 | 0.0993 | 0.1001 | 0.1007 | 0.1004 | 0.1004 | 0.0995 | 0.0997 | 0.0998 | 0.099% | 0.0996 | 0.100| 0.0005| 0.45
‘ (70 | 0.2238 | 0.2229 | 0.2244 | 0.2249 | 0.2243 | 0.2233] 0.2235] 0.2231 | 02251 | 0.2240 | 0.224 | 0.0007 | 0.33
0.0 | 0.0088 | 0.0087 | 0.0094 | 0.0086 | 0.0086 | 0.0091 | 0.0095 | 0.0095 | 0.0074 | 0.0085 | 0.009] 0.0006 | 7.25
‘ r .30 | 00257 | 0.0265 | 0.0255 | 0.0270| 0.0266 | 0.0258 | 0.0261 | 0.0262 | 0.0274 | 0.0262 [ 0.026| 0.0006 | 2,25

0.70 | 0.0573 | 0.0590| 0.0580 | 0.0576 | 0.0578 | 0.0579 | 0.0593 | 0.0592 | 0.0586 | 0.0594 | 0,058 0.0009 | 1.51
0.05 | 0.0083 | 0.0084 | 0.0084 | 0.0075 | 0,0086 | 0.0086 | 0,0081 | 0.0080 | 0.0087 | 0.0092 | 0.008] 0.0005 | 5.45
Cu 030 [0,0430 0.0444 | 0,0426 | 00029 | 0,035 | 0.0032 | 0,0428 | 0.0¢41 | 0,0427 | 0.0436 | 0.043| 0.0006| 1.41
070 | 0.0981 | 0.0992 1 0.0990 ) 0.0997 | 0.0977 | 0.0986{ 0.0590 | 0.0982 | 0.0988 | 0.0980 | 0.099 | 0.0006| 0.63
010 | 0.0109  0.0108 | 0.0087 § 0.0100 | 0.0087 | 0.00%4 | 0.0102 | 0.0052 | 0.0094 | 0.0100{0.010 | 0.0007 | 7.53
Fe 050 | 0.0456 | 0.0442 § 0.0450 | 0.0444 | 0,0450 | 0.0455 § 0.0455 | 0.0441 | 0.0046 | 0.0644 | 0.045 | 0.0006 | 1.27
1.00 | 0.0904 | 0.0901 | 0.0891 | 0.0876 | 0.0673 | 0.0901 | 0.0876 | 0.0886 | 0,0875 | 0.0901 | 0.089| 0.0012| 1.38
020 | 0.0093 | 0.0009 | 0.0104 | 0.0102 0.0104 ] 0.0109 | 0.0102 | 0.0103| 0.0115 | 0.0117 | 0.010 | 00007 | 6,85
Fh 0.70 | 0.0244 | 0.0236 | 0.0336 | 0.0328 | 0,0338 | 0.0346 | 0.0336 | 0.0331 | 0.0343 | 0.0350 | 0.034 | 0.0007 | 2.02
1.50 |0.0705] 0.07T18] 0.0706] 0.0713] 0.0698 | 0.0718| 0.0712 | 0,0713| 0,0715] 0.0719] 0.071 | 0.0006 | 0.90
0.05 | 0.0115] 0.0130{ 0.0131 | 0.0127 | 0.0135 | 0.0136 | 0.0129 | 0,0133 | 0.0124 | 0.0130] 0,013 | 0.0006 | 4,88
M .30 | 0.070% | 0.6700 | 0.0714 | 0.0704 | 0.0700 | 0.0705 | 0.0714 | 0.0698 | 0.0694 | 0.0700 | 0,070 | 0.0007 | 0.96
0,70 [0.1619| 01633 | 01606 ) 0,1538 | 0.1606 | 0.16148 ] 0.1632 | 0.1614 | 0.1636 | 0.1652 | 0.163 | 0.0014 | 0.83
0.10 |0.0113] 0.0105] 0.0113] 0.0114§ 0.0110 0.0113] 0.0117 | 0.0112] 0.0107 | 0.0117 | 0.011 | 0.0004 | 3.45
Ni 050 | 0.0509 [ 00517 [ 0.0508 | 0.0502 | 0.0517 | 0.0516 0.0516 | 0.0523 ) 0.0518 | 0.0503 | 0.051 [ 0.0007 | 1.36
1.00 | 0.0957 ) 0.1006 | 0.1006 | 01006 | 0.0996 | 0.0998 | 0.1007 | 0.1000{ 0.1013 | 0.0999] 0,100 0.0006 | 0.55
0.05 | 00315 | L0308 | 0.0322 | 0.0304 | 0.0329 | 0.0312] 0.0513 | 0.0319 | 0.0308 | 0.0311 [ 0.031 [ 0.0007 | 2,35
Zn 0,30 | 0.1705] 0.1728 | 0.1688 | 0.1693 ] 0.1711}0.1704 | 0,1704 | 0.1707 | 0.1708 | 0.1688] 0.170] 0.0012 | 0.70
0,70 | 0.3559 [ 0.3572 | 0.3548 | 0.3560 | 0.3559 | 0.3550 | 0.3579 | 0.3552 ] 0.3574 | 0.3573{ 0.356 | 0.0011 | Q.31
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3. Trueness
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
Element | Standard Value of RM|  Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l} (/1) {ma/) (56) (mg/l)
0.02002 0.021 0001 4.50 + 0.005
od 0.30030 0.298 -0.002 0.77 + 0.005
0.70070 0.675 0,026 367 + 0.008

3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.

Element | Standard Value of FM|  Reading | Error of Measurement | Emor of Measurement | Uncertainty
(mg/l) (ma) (ma/l) (56) (mg/l)
0.1001 0.101 0.001 0.90 + 0,009
Cr 0.3003 0.293 0007 243 + 0012
0.7007 0.608 -0.053 7.52 + 0,023

3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.

Flement | Standard Value of FM|  Reading | Ermor of Meas t | Emor of Uncertainty
tmg/t) {mgA) (mg/) (36) (mg/l)
0.050 0.0d8 -0.004 B.00 + 0.003
Cu 0.300 0289 0.011 267 + 0.009
0.700 0.674 0,026 3n + 0.020
Continue 4/5
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3.4 Reading on wavelength- Iron (Fe) at 2483 nm.

MTC. ACL. No. 387 / 66

Elernent | Standard Value of 8M|  Reading Emor of Measurement | Emor of Measurement | Uncertainty
tmg/l) (meg/t) {ma/l) (%) {mg/l)
0.100 0.055 0,005 5.00 + 0.014
Fe 0.500 0.474 -0.026 520 + 0.016
1.000 0.950 -0.050 5.00 + 0029

3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.

Elerment | Standard Value of AM|  Reading Ermor of My Errar af Uncertainty
(me/l) g/l (mag/) {9) {mg/t)
0.200 0.207 0.007 350 + 0.014
Fb 0700 0.673 -0.027 3,86 + 0.030
1.500 1417 (1083 553 4 0.061
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
[Elemnent | Standard Value of AM|  Aeading Emor of Measurement | Emmor of Measurernent Uncertainty
(mrgl) {ma/l) (g} {96) (mg/l}
0.00995 0086 -0.004 791 + 0005
Mn 0.29970 0294 00057 190 = 0.007
0.69930 0,654 -0.0053 078 + 0.014
Continue 5/5
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3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

Element | Standard Value of AM| Reading Eror of Measurement | Error of Measurement | Uncertainty
{ma/l) fmag/l) {magd) (%) {me/l)
01001 0.103 0.003 250 + 0013
Hi 05005 0,501 0.001 010 + L018
1.0010 0987 -0.014 1.40 + 0032

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.

Element | Standard Value of RM| Reading | Eror of it | Ermror of M nent | Uncertainty
(et (mgt {me/) (%) {mgA)
0.050 0.045 -0.004 B.OG +0.013
Zn 0.300 0311 0.011 367 +0.013
0700 0.665 0035 5.00 +0.019

Remark ; The reported uncertainty s an expanded uncerlainty calculated using & coverage factar of 2 (k = 2)
which gives a level of confidence of approximately 95%

Calibrated by 1....
{Mr. Danai Srithongkum)
co el
(Mr. Atipat Ratana)

Approved by..
(Mis
T
Senial]
Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023
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