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Environmental

RECALIBRATION
e | DUE DATE:

e B

Caltbration Cartification Information

Cal. Date:  Junc 28, 2021 Rootsmeter 5/N: 438320 Ta: 297 K
Operatar:  Jim Tisch Pa: 753.5 mm Hg
Calibration Model K G254 Calbrator 5/M: T1WIX
vol. Intt | vol. final avol, ATime AP a4 |
Aun (m3) {m3) {m3) (min] | (mmHgl| tinH20) |
1 1 2 1 1.3910 3 1
3 3 ] i 0%
3] B B 1 08550
[] 7| £ 1 0.8430)
5| 9] 10} 1 0.69701
| O3ta Tabulation
IIf",:.,'_r’a_' Tsie )
vstd ostd | N FsE AT
(m3] | (y~axis) (y-axis) Ya {a-axis) {y-axis)
0.9506] 0.7121 14106 0.9956 0.7158 0.887E|

1.9945 0.9235]  1.0025]
2.2304 0.9255 uuil
23765 098E1[ 11721
05779 28218 T875
m= 2.03715
QSTD| = 0.04258 QA
r= 1.
Criculstions
Vad=[aVoll{Fa-aF)/Pstd) Tsta7Ta) 1 Va=[GVal[{Pa-LP)Fa]
Qstd=|Vstd/ATime | Qax|Va/&Time

For subseguent

flow rate calculations:

_u_nd= llm((‘/A"(m‘(TTj)

N Gl

RECABAATION

“Standard Canghions
A L BT
1 St mm Hg.
K

US EPA recomrends annval recalibration per 1998
42 Code of Federa) Arpulations Fart $0 1o 51,
Arp!nd.r B e Part 50, Relerencr Method far the

of Matterin
the Atmosphere, 5.2.17, page 30

isch E;ﬁronmenlal, inc.
145 South Miami Avenue
Village of Cleves, OH 45002

TOLIL FREE 8?7]263 7610

ronmnsluRitiRg

CeriNo. 22PEOD
Page: 1ol

st_lq[g_pgtlgg Without ad|ustment Range , € «wH,Q tu 35 11,0
rement Scele tnderval: 01~ O, The Rt Estmate )
lIIEftHh‘lg Pm:um
WU lndiegtiog

Appued Preggure  Hiphapod alde side: AP Erpr
{imH0) K30 (v, 0) (rH,0) inH,0)

P00 2,00 oo ovoe 0.00

200 100 iy 200 000

4.00 2.00 2,00 <M el 3

6o g 3nh LR "o

oo 400 .00 k4] 0.02

1000 200 502 oL uos

Ared €61 & r262 207

1400 700 T4 404 oDe

16.05 L:RiS] B4 6,04 D04

B CLo B red .04

o <000 -100« 2304 0.04

Feonl 1100 "aa 2e? €0
2860 1700 12¢3 2467 anz

2600 1500 S %02 0.0

w0 403 1404 2t pa on

g0 1§00 -1604 2004 o4

E-dry 00 -804 o o0

Mo ‘58 y7.08 30 o0a

A58 *Tud TR0 LR Ot

The unscrialnty of messurement waz x 04t #H,C
"ULC = Unil Under Calibeiinn
SAF Mg pot e Lewepe 1 a K

“he reported untediamnty o° moBIUEMent wit besed on 3 Kandard unceneinty mul e
by v comerags feXfor b = 2 prov.aing 8 Levol of confinance o epprommately 86 b

-oba-

tepel F
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2 1093526

TECHUNGLOGY PHOMUTION ASSUULAVION (AR 4NDSIA AN
CORPOKATE SEXVICER & BOUIFMENT CALIBRATION AND VFSHNG SERVICES
2343 1 AT LANSLAKN MUAL) Mb| K S ANEUARCL STAK ARG, BANGE O3 {018y
JEL U 27103 X FAN 627850k

Certifects o 22PR00
Page: 107

Certificate of Calibration

Equipinsat W-Tute Kargmaier
ook Moy 0ot b regiorice oihe 7 ey
MndTacrer: Deryut Tz ceebloote Moy not b resioract 4 ot r Ihea I ful
eatet wiby By pior et 2 DEove O ik fab o
Model: 4221 38w Cormupis Sericey 3 Equiptand Cale 202 09 an bty £8 60Us
Serlal No.:
D Nou: UAS. BFM 0220350C

Condition As-Received, Ussd rem

Retehved Dude 03 Mach 2322
Cabbration Dato: 12 Marrh 3002
Refcrence: 261 MIWSC Submitied by, Unied ARyl and Erg aceeng Costutan Co L2

Ambloni Temparature ¢ 5o 2 13 °C

P FEPIPRVERS 81 S0l Ygtmar 41 Subtummat Fard Saig. tud
lotlve Humicity: B o
Parakhor ane Baaphed 19260

Avnospherc Prassure: 1016 me

Procadurs used The ¢ otabon wis e ies &y Bucal comparlian mePad 253081 Praelr 3 Maesur = instumeats
Strndaim aroording 12 Inhacr Gibmnen precerse CEPM, using * DKDA b1 . CAb 5 ©f F wesud
Gaunes, Feion 62014 * a3 & guide nee

Condition of thty rex L oL s4firatlon
1 Fgtereve slurcarts insiemnls |
Inzinement Model Senial o, Ceriifizzig Ho. Diyr Brte
1] Fesare LatibreTs PSP RALES MPLHD 7Y 09 Ruy 2022

2 Ts msw! o €3 WRUEN WY Mwse o Wy ievior Rt np foad Apealitt Dy Tt

2SCAN 81 Liverieen 10D € 1 A T 40146213 o0

4T wlumen was Lsed desi AF 86 eessuiL ARdis
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INROVATIV INSTIUML BT UALIBRATION 1ANR
POV TR IWSTHT MINT £ as. LTD HEAGOTI | e

TNV ATIV L INSERESICNT & AUIBIALIUN LA
BN ATIN peTRES D

[TEC RTINS
T AT AR TT 500 SERITRANDER §LTANIEN RN 4 ALTE 1
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Cerfificaic of Calihration
Weyuen Mo : Reg 20710088 Custuwns Certdficatt No ; 2FRHM Vb4
Revalt of Laiteratien * Nome APSITEDY ANALYST AND ENGINEER (NG CORSULTANT 0.8 Recgiasd No 1 Heg: 202340941
Addrew B Sva dhangmurk 47, Jusibmmvt Reviid, Haiopodl, Prokasong,
Tlow Sctdng NTD Fluw Reading | FUC Flow Reading | Corrertien Fiww Tmeeriuiniy Rangtok 10260
s [FAL) (L] e LeM
143 1480 1484 s a2t Uni Vinder Cutration Detaih
T (50w 1505 e T Mensrrerent liem < At Fhoa Mkz Relurion . 0.9 40D
[ (407 ) aary 021 S il st s D
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Certificate No.:  ADIT 2744002

Ervirpament : Ambiznt rempararire ©
Relutive huevisfiey

Capaclty Range ; 3 mlimin

Calibration Media : Afr

Type: Mass Flowmetcr

Unit Vader Culibratlon Reference Conditlon ©

CUC Reading

Pregsite 101 24 kPainhe) 2390, AR
STD Reading Erpe
{mbmin }

Temperatime Pressure
("Ce IkPz )
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TECHNOLOGY PROMOTION ASSOCIATION (TTIAILANDJAPAN) =%
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T B27IT30M-2¢ FAN. 17150404 NEQ TIMT IR R
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Carllficate No. : 21P250%

Certificate of Calibration

Fege: 1o/ 2

Egulpsment : Anaroid Barometer
Manutacturar; Bacigo Thig cartiiicale may nol be seprnduced uthar thar v ful

wa0Rp2 WiIh T PAG” written approvel of e haac ¢
Nodel: - Gorporaie Servioes 3 Eauoment Catauatan ard Tesing Semvices
Zarial No.: -
10 No.x UAE ANV 1242563
Condition As-Received: Used hem
Recsived Dete: 20 July 2021
Calibeation Date: 7% July 2021
Reference: Z07-0570WSC Submirted by:  Unuad Analyst s Engaeenng Consuitant Co.11d
Amblent Temperatre; | 23 & 22 °C
Reiative Humidiey: VB0 5 % B1 8ol Udemsuk 41 Sukkbumvii Road, Bangrhak.

Parskhanong Bangox 10260
Atmospharic Pressyre. 1002 mbar

Procadure used:  The way condugieg by geeci 500 method agams) Pressure Messonng insiumenls
Swndard accorting o m-houss cakbraton procatsra CRF10, using * DKD-R &-1 - Colbration of Prossure
Baupes, Edition 0372044 ¥ a3 a gubleknes

Condition of thix result of callbeation
3. Reference standarde nshements
Instroment Moot Seelal No, Conilicaiatie.  DueDale

1) Starwiare Barometer o2 1422605046 WPOa58-21 OF Apr 2022
2 This eninereent was installed |n vertcal onenbsbon and center of e dal was used s the reeence favel
3 The resuti of catibrabon waz mads o0 reguested 8t the pain! spocffiod by customer.
4 Thes mstnavmnt was used tlean g« as pressure mada.
5 The oartficale rs vahd oty 40 the e calibrated on date snd pRata of cafiiaie,
£.Ttvs Camlicotion 15 srosable 10 the Intemational Sysiem of Unn mantained st
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Cenificate No. ;. AD21 102735002

Nute ; The actual ow rade is determined by the egpation |

L Q= Flow nze

P = Absulnte prossare

. T ~ Absalute temperature

. P,
Qutezs = uer = F L.
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2 Subscrip “Meas” < Mensurement comddition
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SCHNOLDGY PROMOTION ASSOCIATION (THATLANO-JAPAN)  S0S22%
CORPORATY, SERVICES 3t EQUITMENT CALIBRATION AND TESTING SERVICES T
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TALEMATION 19

Certificate of Calibration e

Pege: 1002
Egqulgmen : Dzl Themre-Hygromaizr
Meputactirer: g This criidicatls may Aot be mpRdUoed aiee tne in GF,
@xoagt Wi tha pRor watsen spprova: of b npag ot
Motel Copewie Servicas 3 Calibrabon and Testig &
Sodal No:
IR No.s UAE ANV.00122538
Condition As-Received: Uzad il
Rotsived Data: 30 Mearch 2022
Colibration Date: O April 2072
to 65 Apal 2022
Refaronce: 22031124050 Submitied by.  United Aralys: end Engimasrmy Coagultant Co 12d.
Amblant Temporaturs; 25 & 3 °C
Relativs Homidky: (50 %20} % 11 Sol Udomssisk 41, Sulhurmd Rosd, Bangchik,
Phiakhanong, Baoghohk 1026
d: ware RN N-hoUER Calbaton procatuts CP-HOZ according o Sompartacn
wWih standand chilied mirmor sansdy for tumidlly measurement lunciion end companson with standsrd
fr0b6 for tunetian Int hamitity £ eenparatum Ehamber.
Condition of this rpsult ol catibration
1 Rfepnce Flandards instunonds ©
instromen tedet SedniMg,  CorifiemaNe,  RuaDate
1} Stardind Chifled Mirmst Hypfoetwtanr Seases D Pritoa 11 21883 18718 17 Sap 232
21 Slandaig Humigty/Temperatira Meles 4% 10203027 ‘TH-0063-21 01 Jut 2022
2.Tna cariheate 18 vaia only ta the jtam calibrated on sista and place ¢! caltbration.
3. This Cartticafon is ireceabse t¢ tha System af Unit Bt

Statonal et of Steixiand sod Techiclogy (NIST) , Thie Uslted States of Amercs
—Havonal knstituls of Mstrology Thallend (NIMT}

Calibrated by :  Samehal Gunwar Appraved Signaiery =

Issue Data : 08 Apit 2022 [} Chakne Waowanjua
| }Pomihippa Tameyahll
| $\ipom Tontiyawuly
'
enasluruAy
B 0285424
Cort Wos P2HYYZ
fage. 2 o2
Result of Callbration:- Without Adjustmen
Funetiont Humidily maasursmeni
Relsrance Standard vue Uncertainty
Tampemiure Humidity Reading Emor of Massuremani
¢c) (SRHY) (%RH) CARH. (1%R.H,}
250 401 Ab O 18
250 800 [:13] (2] 1.8
250 atn 76 4.0 2
Resutl of Calibration:- Without Adjustrent
Function: Temperature meazseme-it
Standard [1[V]eg Uncertalnty
JTemperature Raading Etror of Measurement
(3] (3%} rel [E3=)]
002 255 148 072
208 160 002 a72
40.03 85 253 072

UUC"  Unit Undar Celibeation
The reponted uncertainty of measuremant was base-on standard unaoRainty mudlipliod
by coverege faslor k = 200y '] Invet approwr y B5%
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ME United Analyst and Enginsering Consultant Co., Ltd.

3 5ol Udpermuk 41, A Fised, Bangchak, P Bangkok 10260
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“TAURTI-POINT GAS TEST REPORT g
TestOate  10c€20,2021
| Equipment:  GxAmhper(NOD .., Medel: ;. .

Manufecturers  Thering, Electron Corporation Serial Number:  42C0S08011076

Standard Goz Concenuration Rilitor Detil
Sulphur Digxide {505) 4575 .. PPN Manufactirer:
; Nitric Gade [NO) 4535 FAM Modd :
1 Methane {CHa) Q PPM Serial Nurmhes - 1180540071
" Carbon Monoxide (00)
Cylinder No. :
Explration Date ;
e ngsatestdats
[ Reference Value (ppb) Aasivett n:;""' Difference Error | Percemt Ervar | % Error ]
) 0 07 wi | om | 0w
ltewmt 2 |2000% | 1000 1016 1.60 57 157
[zt 3 J40.00% e 0.7 .70 035 035 !
Level & |60.00% 300 305 150 0.5 o5 |
Level 5 |s0.00% %G00 <00.9 oe0 | 0z | o= !
Remirk : Maasuniy Range S09.0 et Average Difference (%) | 087 |
Aceepatie Limit & 5%
e FMuti-Poln} Gas Tost Chart |
" | ]
0 - =
2 | =Fi1 3
250 o
S = - = 11
150 =
160
[ e
e w 108 150 [ 250 300 10 . ast
Referunce valvt (i)
b e Kk Uiy
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% United Analyst and Enginesring Consultant Co., Ltd.

3 53 Udomauk 41, Sukhwrmst Road, Bargehak, Phrakhenong, Bangkok 10260

e vl ety T6L 0 2760 2628 Fex 0 2763 2600 E-malk com

" MULTI-POINT GAS TEST REPORT

TestDote  :0ct21,202%

Modei 1 2C

Serial Number:  42C-76412:383

Sandurd G Concentration Rititor Detalt

Sulphar Dioxide {SO2) Mn PPM  Manufactures _Thermo Sciantific
Nitric: Qhide (NO) 4535 PPM  Madel ‘ 46
Methane (CHa) = PRM Senal Nuber 180540071

- Multi-Point Gas Test Chart |
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United Analyst entd Engineering Consultar? Co., Ltd.
3 50 Udomeh 41, Scshumett Roms, Bangehak, Pheakhunong, Bangkok 10260

cont
MULTI-POINT GAS TEST REPORT
TestData  :dcly 19,2021
Eqjuipmant : Gaz Analyzer (NOa) Model ! 42
Manifsctires:  Thermo Scentific Serial Humber : 1180540062
Standard Gas Coocertration Diksor Detall
Suiphr Dnde (S0;) H.75 PPM Manufactures Therme Scentific
Nitri Oide: {NO) 45.35 P Moagd 146}
Methane {Ci,) [ PPV Seria! Numder 1180540071
Carban Monaxide (CO) 1007
Cykinder N, 3 189559
Expiration Dete : 3l 30,2022
Mutti-point gat test data
Reference Value (ppb) A“m‘:;n)'w' Difference Error ] Percent Erros | [ Evror ] |
llewel | [7ens 10 L. |- 160 ]
tew! 2 [2000% 1613 13 1278 1.2
Level 3 40.00% i 17 1.2 060 6.6}
Level 4 60 15 1 01.2 1.3 040 L]
Level 5 80005 ; i 4013 1.38 037 027
Rewvark © Mezsuting Range 500.0 pptr Fowrage Dermet (] T [
sAccoptable Limit + 5%
Lo g—
_— ot |
£ aw !
; 0 ]
0
2 w 7 = |
E- s - |
g - T3 {
5 |
ol
r = 10 150 Ec] 750 =% EC s o
Redersncs value ippbi}

AR

NI NALIT T Do

7 United Analyst and Engmeenng Consultant Co., Ltd.

3 Sot idomauk 41, 5 achak, F Banglen 10260
ot Comnion rwors Tl 0 2763 2028 Fax 0 2769 awo <om E-mad cam
= NULTY-POINT GAS TEST REPORT
Test Date t July 9,202
Equipment Gas Amlyzer (RO} Hodel 4%
Manufactuser:  Thermo Scierdific Serial Number ! 3182920006
Sandund Gay Concontration DRivter Detall
Sulphar Doxide {SO1) a“n.rs PPM  Manufacturer : Thermo Soentific
Nitric Ghadke (NG} 4535 PPM  Madel 1461
Methane (CHy) PPM  Sertal Number : 1180540071
Lart:an Monowade {CD) 1007
Cylirder Na. 159599
Expration Date Jul 30,2022
¢ Phalti-point gus test dats
I Referance Vatue (pgb) Annlyl‘;:]kphy Difference Ercar | Parcent Erro [% Error )
[Kevel T 7em — 00 1.5 — Iw 150 15
level 2 |2000% 1000 i01.€ 160 157 157
Levei 3 |40.00% 760.0 01,7 L7 067 0.64
Leve! 4 [60.00% 300 | 3014 i 1.40 [X] [
Level 5 [RO.00W 400.0 [ 1.1 136 1 ovzr 0.7
Remark  Measunng Range $60.0 pob Average Dffsence (%) 401
hcceptable Lemt 3 54
P “MuRi-Folnt Gas Test Chart | -
= 40| - e |
é 3se | ;
s | = HT4--
F | -
20 e
[
e
= - .
D bk — - —_—
o 5 10 150 20 50 36 56 any s
Petirpace vadue foph)
_ —rkeipwinin |
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Unlted Analyst end Engineering Consultant Co.. Ltd.
3 50 Litomaisk 41, Suhumwit fomd. Bangchak, Preakhanong, Bargkox 10260

Do e To O 2763 2820 Fax 0 2762 2600 www, Rat.com E-meli; upe@
MULTI-POINT GAS TESTREPORT
TestDmte ¢ MNow 10,2021
Equipment : Gas Analyzer (RO;) ____ Modat: 42
Msnufscturer:  Thermo Scentrfic Serial Number: 1201497724
Standard Gax Concentration Dilutor Detadl
Suéphur Deoxide {S07) 4“4.75 PPM Maradacturer : Thermo Scentfic
Hitric Dade (NO) 45.35 PPN Mogier . 146 .
Methane {CHL) D PPM  Sorial Number 1180540072
Carbon Mongxida (00} 1007
C Ma. ¢ 159505
Expiration Dale : Xl 30,2022
Muiti-point gae test data
Reference Value (ppb) """:‘D;:f""" Differance Ervor | percent breor | [%a Erroe] |
vy J2ee | 00 13 .10 110 — 10
el 2 [20.00% [ 1013 1.30 1.28 128
Lent 3 |40.00% 0.0 %13 130 068 065
Leve! & [60.00% 360 | LS 1.50 050 0.5
b 5 [W000% | 400 4001 030 0.0z (2]
Rernark . Measunng Range £00.0 pab Average Difference (%) | 071
sAcceptable LimR & 5%
it ! Mufti-Point Gas Test Chart | ‘ .
P : "
E ow i
i 3 R T 3
260 e . :
2 200 T2 5 4 |
g 150 - = + H
§ m XY : ;
50 e } 2
D hesm -
° ¢ 100 RLY] i 250 Jo¢ %0 ADD A5L
Reference vaiue Bpb)
—o—lldpvhi:l_
Page 10l 1 '
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‘EKE\E United Analyst and Engineering Consultent Co., Ltd.
3 Bol Udomauk 41, Sukhumvit Fiosd, Bangotek. Phrakhenang, Bangkok 103440
e T8l 0 2763 2828 Fax 0 743 2000 wwe, E-mat: Mant.com

MUETI-POINT GAS TEST REPORT
Test Data 1 Nov 10,2021
Equipment : Gas Anabyzer (NC) Model : 42
Manufacturer:  Thermo Socadfic Serial Number 1201497725
* Slandard Ses Covcantration Ditytor Detall
Sulphur Dioxide (502) 44.75 PPM  Manufacturer Thesmo Scentific
Hetric Codde (MO} 45.38 PRM  Model: 146 -
| Methane (CHy) - PPM  Senal Number ; 1180540671
; Carbos Monoaxde {C0) 1wy
} Cylinder No. ¢ CC159595
+ Expration Date © 3ul 30,2022
Wuit-point ges test data
Anayzer oo o o | T
Petereom Vam 90} | g (sp) |P1ncn o Percent ] [ Evor)
e | oo | 63 | os | oW ose |
Leva! 2 |26.00% 1000 | 1012 1,20 | s 1.18
Ho.00% s | 00.6 6.50 030 2.3
BO.O0% 008 | 395 | os0 | 07 0.17
4 |B0.00% 400.0 400.1 9.10 0.0 .02
H umux Heasudng Range 500.8 ppb Avenge CHfersnce (%) 0.52
thrceprable Ut & 5%
- [ Wuib-Point Gas Tew chart |
. =]
§ 6 I : -
¥ et i — —
: I =
200 L. 1
5 150 +— t —— + ———
<€ WO+ L i — ,:
=1 | - A
s Ll : - 1
0 50 e 00 F At 451
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Par Number E04NIBIE1540100 Reference Number.  160-403526 192-1
Gylinder Number; CC158559 Cylingler Volume: 1444 CF
Labaratory: 124 - Plumestasdville - PA Cylinder Pressure: 2015 PSIG
PEVP Number’ AnE Valva Qutler: 560
Gas Code £O,NONGX, 502, BAL N Carificetion Date 4ol 30,2018

Expirstion Daie;  Jut 30 2022
r—
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ANALYTICAL RESULTS
Compahenl Raguested Actusl Protocel Tolsl Retative Azsay
Concentration Concentration Method Uncertrinty Ostes
NOX 4506 PRI A TE PP Gt “F 0 8% NI Traceber DRFIDIB, GBI
NITRZ TAIDE 4500 PPM A4.TEFPM L 7 98% NI Tracosbhe 07730V, DIANIDT R
SuJLFUS THOXIDE 45,00 FPY 45,35 FPM Gt +is 1% KEST Tra0aabie 0T23AG0. C7INENE
CRARBOM WINOKIDE 1900 Pesd 1037 PPM &l - 4a% NIST Tiaeebix OHZH0R
HITROGEN Sy
CALIBRATION STANDARDS
Typa Lo11D Cyfinder Na Concastralion Unceriaiity txpirstion Dato
NTAM. 1BDEEY KALHH21E 3424 PRI NITRIC DXIGEINTTHOGER ~L 0% Now 0f 2023
NERM  DaRn KA ocanny 307 APN HTRIC OXIDEINITROGEN 0 pnv. Miaf 12, 2074
HTRM teaea1 RALOOSZEL 2500 PRI NDEMTIROSEN 1 04% Nov 08 2023
ITHM (21 KALDOS 07-H5X 5603 PPIF HORRTTROGEN it Mar 12, 2084
NIRM aanTee FALOXI TR 428657 [P SULFUR TADMBEMIT AOGEN 5 10% s 21, 02
NTRM 72506 KMLALTC 70 § PPM CARBON MOROXIAEMNSTHOGEN W A% May 14, 2071
ANALYTICAL EQUIPMENT
Inptrmen LM kaMada! Analyeal Principla Last MuMipaint Catibtation
€71 MG TTIR Do09zet62 FTifl It fy 2008
KQ MRS IR 000020052 FYR 32, 2018
) WS F1IP 6100928062 FTR 232,900
552 Mn§ IR FTIq L 22, 2018
Triad Data Avatistle Upon Request
NOTES;RANS 51395 C21
FOR 5219002290

GROSS WEIGHT. 28.6 KG
NET WEIGHT. 4.1 KT

Qa0 fike.
Approved for Rofeass Fuge 4 of 180-401536 1921
¥
ena1TliinIunw
QS}_/EE United Anglyst and Engineering Consultant Co., Ltd,
3 Sal Udomauk 41, Sukhumvtt Road, Bangcha, Fimakhanong, Bunghok 10250
iy o Tol. 0 2763 2828 Fax 0 2763 2000 wwes, i com E-mal: o
T MULTI-POINT GAS TEST REPORT.
TastOmt ¢ Dec?,2021
Equipment : Gas Analyzer (507)_ _ Model: 30
Manufecturer:  Thermo Scentific Serial Number ; 1200906576
Sandard Gas Concentration Dilutor Ditail
Suiphur Dioxide {50z} 44.75 _ PPM Mamufacturer:
Rilric Oxide {NO) 4535 PPM  Model :
Methane (CHy PPM Serlal Number :
Casbon Monowde (CO) 1007 —
Cytinder No. ¢ CC159599 .
Expiration Date 30022
| Ahalyzer | T =
Refersi "
nce Value (ppb) Display (ppb) Diference Emor Fer:zn! Error| [% Error)
|level 1 [zese | 8.0 17 1.7 |
Level 220,00 Koo | 1013 1A | 138 | na8 1
|Level 3 200.0 “2015 | €50 | 874 | oM
\evel « |60, 300.0 3015 1.50 | uso ! 0.58 ]
Level 5 1R0.00% 400.0 40d.9 0_.9ﬂ | 0.22 0.22 1
Remark : Measucng Range 5000 ppb Averegr DRctenee (%) | 085 |
Acteptobk Umk & 5%

Mult-Point Gas Test Chart]

L —_— e —— T — 3

5 ] ]
) f
§ 1
a
g -

150 ] =y :m 150 - o 40

Fafarsnce value (ppb}

[ = adeebty |
Paga 1 of

tenenslumuny

IEKEE United Analyst and Engineering Consultant Co.. Ltd.
3 Bal Udomauk 41, Sudumyit Roed, Bangchwk, Prrakhonong, Eanghok 10260

o oes Tl 0 2763 2828 Fax © 2763 2800 www, E-malk ueed: o
MULYZ-POINT GAS TEST REPORT

Equipment 3 ___ Models
Manufactursr : Serial Number : 201457726
Standard Gas Concentration Dilutor Detail
Sulpher Divdde {501 4475 __ PPM  Hanulactiser:
Nitrsc Oxide (N0} 45,35 __ PPM  Modd:
Methane (CHy) PPM  Serial Number :
Larbon Monoside {00)
Cylinder Ho, :
Expiration Dote ;
— Wopolntgsstesidil
Reference Value (ppt) Diffesence Evror | Percent Error [% Error]
level 1 [Zem 2 |t | 1w |
Level 7 [20.00% 1.40 138 138
Ll 3 140.00% 130 0.65 0.65
Lovel 4 [60.00% 090 030 ]
Level 5 [80.00% — e | 065 0,05
Rematk . Heasuring Range Avree Diffesence {3%) 072
Accmpatie Lim 4 S%
@, = Mutti-Pain Gas Test Chant|
00 | - A0 F

Analyzet Displepipot)
B

200 e
150 —
100 e Y

=, i

PR i ]

[ 50 100 150 200 5 E 30 0 0
Refereace valus jppb}
T —depwtein |
Page 7 0l 1

l.ﬂﬂﬂ"ﬁ‘hllﬁ’)'l.lﬂu

E;KA = United Analyst and Engineering Consultant Co., Ltd.
\-5 3 50l Udornsuk 41, Sukhunwit Raad, Bangehsk, Phakhanang. Bangiek 10262
ST Yol 02768 2626 Fax D 2763 2600 o E-omnl; ueth com

AULTI-POINT GAS TEST REPORT

Test Date 1 June 14,2021

Equipment 1 Gas Analyrer (507) Model ; 43
Manidscturer:  Thermo SCIENTIFIC Serial Number ¢ 1201778112
Standard Gas Concentration Ditutor Detall
Sulphur Dioxide (SO 44,75 PPM  Manufacturer ¢ Therma SGENTIRG
ttnc Cride (NO) 45.35 PPM  Model - 1461
Metnane {CHy) PPM  Serial Number @ 1180540073
Catbon Monowde (CU} w007
Cyhndes No. ¢ Cr1So5sg
Expiration Date - Jul 30,2027
Mutti-point gas test data
Referenca Valve (ppb) ““":'p;:)'”"’ Difference Enor | Percant Ersor | [% Eror] |
el 1 [Zem I [T 0.8 0.80 T om | om |
|tevel 2 [20.00% | T 108. £30 128 1.2 |
lteved 3 40.00% | o | 009 090 045 045
level ¢ [5200% | 300 3014 ! 1.40 045 (X5 |
vl S B0 0O% | 00 | 1008 0.90 0 [¥7] |
Resmark : Measuring Ranns 500.0 spb Average Differunce (%) 0.64 |
*Acceptable Limit + 5%
- Muti-Foint Gas Tast Chart| o
460 S AR Y —
i ow S
§ 200 ~3ia
256 -
T o -
2 |
I om| iy
50
py = : =1
0 56 Joa 33 400 4sh
Papa 101 '
wnansluaupy
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li—\ }foﬁi United Analyst and Engineenng Consuftant Co.. Lidl.

3 Sor Udormmuk 41, St Road, Bangzhuk, Phrtktenang. Bangheh 10260

T L

{M@ United Analyst and Engineering Consuttant Co., Ltd.

3 5al Udarmik 41, Road, Banpicck 10260

A YT i) e

et tuT e e T6L 0 2783 2828 Fax © 2763 2800 com E-met. T

oo e s TR O 2763 2826 Fax 0 2763 2600 E-mal; uselt Aanl com
MULTI-POINT GAS TEST REPORT
Text Dabe. June 14,2021
Equipment ; Gax Anatyzer (SOz) Model : s
Manufscturer:  Thermo Scentific Serial Number : 1201778111
Standard Gas Concentration Diutor Petall
Sulphur Deoxde (50:3 473 PRM Manufasturer Thermo SCIERTIFIC
Nitnz Cxide IND} 4535 PRM  Model : 1451
Methare {CHi) - BPM  Serial Number 1160540073
Cacbaim Monoside: (C0) 1007
Cylinder e, 1 CC15950%
Exrpiration Dote © et 30,2027
Multi-point gas test data
Referunce Value {pot) 'Anilyl(a;;:’kphv Difference Ertur | Percent Error [% Error 1
| ' Lo 09 0.90 —0gr 080
1600 I o8 | 079 07|
2.0 me .90 | U4k 0.45 |
3000 300.6 ] 060 | ) 020
o W7 | o7 [ o7 o7 |
S00.0 pob Average Difference (S { €.50 |
shoceplabie Lemit 4 5%
i - T ‘Multi-Point Gas Text Chart |
pa_— 5 o
E | - [
f | =
¢ |
2 am |
E ist | -
E om
50 | G
b —_ - — — - % -
[ 50 B0 50 208 @6 300 = a0 au
Refwence viive {ppb)
= Anpyer DStplay
Fage 1ol 1

wnasleauny

@KEE United Analyst and Engineering Consultant Co., Ltd.

3 Gal Ldomsik 41, Sukhomvit Road, Bangchak, Pryaihanong. Bangkok 10260

T T Tel. 0 2763 2828 Fax 0 2763 2800 v, E-mil: useth com

TestDate  *WNov 22,2021

Equipment _Gas Analyzer (SO1) Model : 43
Mamudacturer: _Thermo SCIENTIFIC Surial Mumber 1182020M3
Standand Gas Conmmpttasion Pl '
Sulphir Doxide (S0 "7s PPM  Manufacturer : Thenmo SCIENTIFIC
Nitric Crode (MO} 45.35 PPM Model - Bt
Methane (CH) - PPM Serial Number « 1180540071
Carban Monoxide (CO§
Cyineder Mo, © -
Expiration Oate ¢ X 30,2022
. _Muidpontgastesidats T T T
T anevaer
1) Errol
I Refsrence Vakie (pph) Display (ppb) Differsnce Error |Pavcent Error ['ﬁ_ r_j
|L=_ve_! 1 [rew [X] i_ 1.5 1,50 156 | 150
Levat 2 |20.00% 1000 1013 130 1.36 1,28
|tevel 3 |40.00% w000 | 2014 1.4D 0.70 0.70
ilevel & |60.00% 300.0 | 3d0g 4.50 0.30 0.30
ltevers Tsp.oow a0 | acas 050 [XE 0.2
Remark : Measuring Range 500.0 ppbs Average Dfference (%6} 0.78

Agceptable UmR & 5%

450

[Muls-Point Gas Text Chart|

qoc
0
e

Anviyzsr Disptmippb)

Pago 1 of 1 -_
enanslumuny

ML IRT GAS TEST REPORY
I TexDate  :Nov22,2021
Equipment ; Gas Amalyzer (SO} Model ; 43
Manufachrer:  Thermo SCIENTIFIC Serial Numbar: 1182920012
Eandud Ges Cancentaition Ditutor Patatl
Sulphur Dionde {50;) 4475 PPM Mamufacturer . Therma SCIENTIFIC
Hitric Qude (NO) 4535 PPM  Modd e
Hethane (CHy) = PPM Serlal Number : 1180540071
Cartion Monpwde (CO)
Cylnder No, ¢
Exgrrabor: Dete -
Multh-point gas testdats |
l Reference Valve {ppb) aulvr(a:!p:)kphy Difference Error | Fercent Esror {% Error ) |
fievd 1 [Zern [ 13 I 130 — 130 1.0
Levei 7 [20.00% 100.0 1005 | [X] .55 0.59
fevel 3[40 00% 200.0 2011 | 1.10 0.56 0SS B
Level ¢ [60.00% 1 3w0 3013 1.30 043 X
{tevel §  &0.005 | w0 005 L 0.22 0.22 ]
Remack : Measireg Range SO0 ppb ) ___Averye Difference (%) 0.66
iaceepltabie Limit & 5%
wshia {Multi-Paint Gas Test Chart |
5 b0 1 < - W
2186 i A H ! e
L) g . . W13 T
250 ' - —
] 200 H e L
g 150 i . - "
E wm g
0 =
— [
b e '
] @ 00 159 200 250 a0t 350 o ast
Rofaraece valoa (ppb}
Pege 1al1 1
Lenanslupmuny
Unitad Anaiyst and Engineering Consultant Co., Ld.
3 6ol Udomeuk 41, Saukhumwe Rowdt, Bangehak, Phrakivanong, Banghek 10280
it it v T, 0 2785 2828 Fax 0 2763 2800 com E-maf: o
; MURLTI-POINT GAS TEST REPORT
| TastDats 1 MNov22,2001
I
A — T
Equipment:  GasAndlyser(SQ) . Model: 4
Manufacturer:  Thermo SCIENTIAC Serial Number : 1182920014
Stanlan! Gax Cencentration Dikape Detait
Suiphu Diaxide (S07) 4475 PPM Manufactures : Thermo SCIENTIFIC
Mitric Oxide (NO) 45.35 PPM  Modal: 1461
Methan (CHy) = PPM  Serat Number 1180540071
Carhon Moo (CO) 1007
Cylinder No, : LC1595%9
Exprravon Date ;
Reference Value {pph) m"::p:;“ lay DHference Emar | Percent Error [%e Error )
Level 1 [zero %) [T 05 50 [ES
Level 2 20.00% 100.0 101. .10 1.08
Level 3[40 00% 7000 2013 30 £.65
Level 4 |60.00% 3000 01 S0 | ose
hl’v!! ] 80.00% 0.0 400 90 o022
Remark : Moaswiog e 500.0 ppb Avesagr Difference (%)
heceptable Umit 4 5%
ot ulti-Point Gas Teat Chart | |
PR - : - . a0r |
% 350 ! | ——
e . 7Y .
Fowof—H»— - - -+
e i e Y 1
% [ - -}
£ 00 =
5 | —
[ :
] st [ 150 200 250 300 358 m ase
Rt 0]
—— Aadiyesl Gty
Pape 1 of 1
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% United Analyst and Enginsering Censultant Co., Ltd,
3 5ol Licornaul 4%, Sk Fioad, Bmgchak, Phrakdh Bangkok 10260

AT MY A NG

oo tun consnr i Tob 0 2763 2628 Fax © 2763 2600 com E-mek oM
. Abrgis Speciaty Guses
Aimas A"n‘.\;lliﬂ.‘ EAII
NT AR TFET BED T - atq) Eattan Rewr
MULTI-POINT GAS TESTREPORY - | . B
un Ar Liqerti Gompmem Vlumgadatle, A viogg
Testbate  :Mov zmg'z‘: Arpas.com
- ; CERTIFICATE OF ANALYSIS
| Equipment ; Gas Analizes (S02) Mogel : 43 .
! e e e J : EPA Protocol
| Manufacturer:  Thermmo SCIENTIFIC T Serial Mumber: (18970015 - Grade of Product:
- = Pari Number EDANIBEE1SA01Q0 Rylurence Number: 1&040!§761!2—l
e Cylnder Number ~ CC15058% Cylinder Yolume.  144.4 CF
Randarsd Gas Concantation Dilutor Datall Loboratory 124 - Plumsteachiie - FA Cylinder Pressure: 2015 PRIG
o GVF Numbar: A1z010 Valve Qutler 680
Suphur Diowide (07 MZE_ __ PPM Manvtacturer: Themo SIENTIRC | Bor o™ NONOX SO7BALN Corifcation Dafe.  4ul 30. 201
Nitric Oxide (N3} 45.35 PPM  Moddl . 1468 . A Explration Date:  Jul 30_ 2022 -
Methane (Cia) PPM Seria) Number 1190540071 Mnm.-nmmnmmfsu‘u_—nmm«yu Banip 2711 Zecstear - ; I
S A28 t
Carbon Monowidle (00~ 1007 iy Z s s o
CE P Ha.: wg_ = i Fres € e bl TFY s 140 017 i aoasicds.
Do Mz ANALYTICAL RESULTS
4 t Raguested Actual Protacal Totaf Hobetiva Ausay
T MuRi-polmt gas testdate A — Somponar Comcantration  Concantration Mothod  Uncertainty Dates
—_  — — g = o = —— o YL ST ETl o 0.8% NIST raneabs W1237019, nmnr:m:
| Analyzer ercen Al 500 # preTe 61 41 0.8 NIST Tracoable A1232019, IR
Reference Vakue (pra) | Dlspley {pph) |°"mm tror|® teror) 1% Ermor) ?émi’éléiuc :s‘: x 45357 = 41 1% NIST Trecealdy DUz, IR
fevel 1 |zem | [ 15 T 1.50 | 150 | 1.50 CANBIN MONGRIS, 1200 PR a7 A 1 40 34% NISE Travearie prrEera
Level 2 [20.00% 100.0 101.7 1.70 1.67 1.6 MITRUGEN mtuace
[tevrt 3 |40.00% 200.0 00.8 | 0.60 .30 0.30 CALIBRATION STANDARDS l
{tevet 4 |60.00% 300.0 3014 ] 1.40 46 D.%6 typr Lol Cylinder No Gancentration Unceriainty  Explretion Oate
lizvet 5 [80.00% 400.0 4007 ] £.70 07 D17 Y RIS 2424 PPN ng OXIDEMTIT: '.f}f ;n: :::n; :5:
f p 7412 T 3 PR NITRIC CXIDEMNTROE! e ]
i ; e e | Aimge Oferre 20) 102 :g"u: rx'i‘u‘c;m ;:m:gé :zot: FP: NO#H i e N 0% Naw Ul 2529
. :Accepteble Limk & 5% = i et p2ar: RALUEA307-HOY. & 03 PP SIOAHTROGEN ~Logli Mae 13, 3024
I I NTHM D4 170 KALDOATSC AR.E7 PPIA SULFLR DOMIDEMI MIOGEN % Jun 20, 2072
| 450 + i Multi-Peint Gas Text Chant = . o HIRM OTIS0R FALIHETD 8760 PPV SARBRH MONOXIDERIFRGOEN SLOAY Wy 14,2001
o ! 1 | i e ‘ ANALYTICAL EQUIPMENT
§ e 1 = keModel Analyiical Princlple Last
E wmoe '] 1 - Fa | T WRE IR n0CS290eE e J 13,2018
F o s ’ e | W03 M FTIR 000328052 A heaz, 2018
200 + —t — -I-¥ — . | RO EAKS FTI O0ORZBEEZ Fra S#T2, 2010
%‘ 150 4~ 4 - e " — = 4 | 502 WIS FTIK D055 2 FIW SA22. 2019
- {
= 1:: = _,:,_ = __—_.c - E [ 1 —__ =] Triad Duta Avaliable Upon Riqsst
[p == 1 | ] NOTES;RANS 51316-LM0
4 = 1% 156 E F E 350 <4 %y POE SIHOCZAT -
Reformnce: valuy GROSS WEHGHT 8.6 K
= NET WEIGHT 4.1 KG
—— M Gy
i
o Smnstumenfic ..
— Phge | of 150401526102

Approvad for Relense
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THAI METEORQOLOGICAL DEPARTMENT
@ 353 Sukhunvit, Bangug, Benghok 10260 Tol, 081~454-2804,0-2399-045¢
Calibration Certificate THAl METEOROLOGICAL DEPARTMENT
4353 Sukhprmyil, Banpas, Baoghel 10260 Tel. 08 i-i5d-2804,(-1359-0469
Isawed by  Cabbrstion & Test Section. Meteorological Instrumants Bureay

The Result of Calibration

TNpic of Iseuz 14 Augunl, 2030 Cernficanon No. 153

Page : 1 af 7 Wi Speed And Wind Dircction Centifieation No, 38521
o 16 Angust, 2021 Modp TINARM SN 302301 Page : 2 af 7
Opjeet Ln’?in:ﬁmamfaq@,-;.%m Standard HOOK GAGENO, 1435 | TESTED ANEMOMETER
A9trasnnie Anemumitet | Prosaay ] Vornmm ] Preaurg Velboclty | Correctlon
#anutactorar s mie mehes | lches | bl mhec misec
| Lo = - | s |
Typo 13t d yepuse ELOG 305  wind epésoand wind daection ONA 827 303 - - E 23 n.32
ThEmogromelors DMAETS Baromier Qs B 3906 ‘ - i 3 34 ‘ o
Mg Code Dato Legoar 19040308 wind speed ard wand dsection 18020711 | 704 . - &7 034
Trarmaigiomelass 1901087 Hammeier 19040219 | 20z - - LX) (k)
Carstomet {nifled Anatyst avg Engineering Consultant Cu..tidl a2 - | - 0.2 032
A1 Roi Uaamsak 41, Sulhumyd Road, 10 o [tX4]
Sangehak, Prakantmg, Bangkak 10263, 1541 t4.7 (% 1]
Calwation Conddion : T 251 %0 Pressure WniR wbp 1702 - | | 174 wm
ez = | ‘ 19,7 032

NATIONAL STANDARD WIND TUNNEL  :Thema! Ascesmeler 652 S Y163

: HOORK CAGE HO 1425 «WWine Akl Plating Bosrd Wind Alofl Plotting Board,
NIST Tesl Refermnce Rumbar 7317241460 US_DEPARTMENT OF COMMERCE WEATHER BUREAU
: Ullrasonic Anemometne Madel DA-E50-3TY {sensor TR-50AH) WIND DIRETION I - YESTED w;n DIRECTION
Serig! Numoer 110730000 {senso 120529508 o B b i
JAPAN QUALITY: ASSURANCE ORGANIZATION o0 i)
STANDARD THERMOMETER Inegdor Friedrich  Dry No'B2080:34 Wer Na, 838454 5] 180
- bagto, Iudto BA5 Seog iz GRBLENSY + Themose hneider No 18802 270 f?&'ﬁ a;,;
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THAI METEOROLOGICAL DEPARTMENT

&\] 4383 Sukbumvit, Baagas, Haogkok 10266 Tel, 0N 1-35:-2804 (23900459

Calibration Certificate THAI METEOROLOGICAL DEPARTMENT

4353 Sukbomvit, Buspus, Banghoh, 10160 Tcl, 081-454-2304,0-1395-0469

The Result of Calibration

Cotification No 14872

T Apnl, 2012 Page - 2of €
. Standurd 0 I TLSTED ANEMOMETER a
Ultrwspnk 4nemsmyter I I ] | \'_tlou'q I Correction
| ! | e | e
=1 -T-1 « | )
- 2% iz
T £33
(X% 404
e 832
‘ - « 164 on
T I}
145 0.2;
[ 032 |
by 122

THA! METEOROLOGICAL DEPARTMENT

4353 Subkbumvly, Bangns, Bangkok 10260 Tel U81-484-2804,0-2399-D469

The Resultof Calibration THAI METEOROLOGICAL DEPARTMENT

4353 Sokhumiit, Bargns, Banghoh 10260 Tel, 631-454-2804,0-2399-04¢9

il —___ e ” The Result of Calibration
Stamderd Raroineter Testsd Bargrmater Comeston | Inerogrorens Moog DM BTE vy, 16050
Pressae | Preassk Cemitioynon No {an22
‘ | | T Apil, 2622 Page 2 o0
|
St | 1:mpnrum Sensar Rn:m;__
‘ Terg |_ Apodrp I N _Co'vwnn
‘ c ‘c c
| S5 ED | B 3 o
| 12 (i3

Caflbration & Teat Seetion \ .

1 Tav
Metegralogion) bastrasmenty Bureau
7 il

Avorage 2R -

Calibration & Test Seetion

Meteoralogical Fnstruments Bunesu

enasiueauR wnanslumunu
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THAI METEOROLOGICAL DEPARTMENT

4353 Sakhumvit, Bongna, Bangkok 9260 Tel 081-454-2804,0-2397-0468

The Resultof Calibration

ThariiouFometars Kol DMA BT5 wh 120G0C08
Cenificulian No. 14822

T Agel, 2022 Pege S of 6
Siandard | Patapie racyey Senser Roading
Humigiky | Reegnp Corachon
“B.H. S R “RH.
i 55 I s 20
BL57 g 1.82
Ly 24,1 14 I

Gatibrailon & Test Section’
Metebrpldgical fusrumeits Ruftay.
3 i

s

LenansluAIuf

_ THAI METEOROLOGICAL DEPARTMENT

A58 Sukhmpvit, Bagaa, Bangkok 10260 Tol. 081-434-2804,0-239-0484

Calibration Certificate

lssusd by  Csfbralion & Test Section ; Melenrologics! Instruments Sureau

Date of fssuc 20 July, 2021 Cetification Ne. 35421
Page = b ol 2
Objeci \rtaaTleRT IR
Manufacturer s
Type Dats Lopper ELOG 385  wind speed and wina tirechian  DNARPY
Tremegrameters GMABTS Baromater [alev¥:1)]
Mig Code ke L ogrpn 19040406 wind speed ans wind diegtan 1202214
Thermpigrameters 14054007 Baromeater 1804Nw
Cusbme? Uniled Anatyst and Engmeenng Coasutanl Co. Lid.

1 St Unamsuk 21, Sukhuedt Roog,
Bangehak, Prakenong, Bargaos 16260
Calbraton Condilon  Temparstura 751 °C Barometn; iresgure 0018 hhe

NATIONAL STANDARD WIND TUNKEL Thomiagl Aremomiatar 642 SN 81503
- HDDK GAGE N 1425 T Wind Ao Piotting Boerd
NIST Test Refgrence Humber 731/2434R0
. Ultrasora Anérmmetee 1atul DA-E50-3TV (sensor TR-G)AH)
Sertal Mumbar VO730023  {sénsor 120¥2058E}
JAPAN QUALITY ASSURANCE DRGANIZATION
STANDARD THERMOMETER : Theudor Frednch - Dry Na BI90184 Wet No 858094

= leslp, skt B45 Soral No, 17048057 Themmoschnesder No.B1

Date of Issuc 7 April. 2022 Certification No 14822

Page:  Gof 6

Tuduses

wilfpatstiuniurorit iefeaiadu Bl LSI wu TIPPING BUCKET
VLA 324 cm® Model DQA 230,1 Senal 19040033 ¥invaaoufvufuudaunuy
1A% GAUGE DIAMETER &0 INCHES , NEGRETTI & ZAMBRA LONDON
No 71082 yngamnsonivin1éld ﬁﬁmnﬁ'mmumuaaLiummm?mﬁg o2 mm

TIP)

s
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhuondt, Bangos, Beaghod 10260 Vel D51-454-2884,0-2390-0469

The Result of Calibration

Wind Sperd And Wied Direcin Ceatifirution No, 354%1
20 by, 2020 Mode) DNAKID SN raonesd Page = 2 of 7
B ‘ Standard HOOK GAGE NO. XY ‘I TESTEDR AN%M ETP:;
Ultrmunle Anemmpeer | Frosmd Vuwmn. I'ressare | Vetoelty Cnr:n-u
miee inches | mcher [ mivee I mhei |
[ELi] i | s 1 uR | LAl |
301 - o b 7 03z
500 = - = 44 ()
104 - = N [ 0
v - - [ wi2
[FEIS - 03 urz
3.0 - - - fan ud
134001 1.2 n3y
17.02 - = 170 w2
002 | - . 197 032
i Wand Alott Plnum;uam,
US DEPARTMENT OF COMMERCE WEATHER BUREAU |
WINTD(RE'"ON TESTED WIND DIRECTION I
o | [
20 an
180 180
210
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukbusiif, Bangna, Bangkok 10260 Trl 061-454-2804,0- 23080469

THAT METEOROLOGICAL DEPARTMENT

4351 Sukbumnvin, Bxogue, Banghok 10260 Tel, 081-454-2804,0-239 44109

The Result of Calibration The Result of Calibration

Buomrer Mode' DQWEM  wn 19RMAD

Certicientionr v 38421 Coemfivation Mo, 334%)

20 July, 2971 fape 1 3 ol 7 3y tuly. 2021 [
. _ —— _ . S )
‘ Stmmitant Raramrlcr Teatad Batvenieter Coraction Sragdeed Havomcter | Ve Sigrmnsion | corecinn
Presturs | | | Presure | Pressied
[ I ‘I 1 |_ T | 15
‘ n
|

|

19 | |

THAl METEOROLOGICAL DEPARTMENT

4153 Sukhuwnit, Bangan, Banghoh 10260 Vol 081-154-2804,0-2399-4H89

THAI METEOROLOGICAL DEPARTMENT

4381 Sukbums i, Bangea, Bangkok 10260 Tel, 081-454-2804.0-2389-0469

The Result of Calibration The Result of Calibration

Theariee kst WS GMA BT o TEOL0NY
Temfication No 15471

30 . 2021 20 My, 202 fage 6ol Y
Stardand 1 B lgmmyaa_m: :‘ws_u- Reading |. 5:ame:l | RAeitiee Vumadly Seuon Rrading |
Temp [ h;q __I m;;m | Mgty I
‘e " | ¢ v R RN, %R
RLEIY I | ".“f i I Il o4l I -2 ~mM
O] (A I RO I 012 03
I ¥ ‘ EXEa ]

—

AT

= &

Fad, ’ | N
chiffil T én S\ Y
[N Ve X v |

ieneslumuny wonanslumuny
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THAI METEOROLOGICAL DEPARTMENT

4351 Sukhumnil, Bangoa. Banghok 10260 Vel 081-454-2804,0-23900469

Calibration Certificate

Date of Issue 20 July,202| o Certification No.354721
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Bangohaw, Prekanong. Bangkos 10260
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THAI METEOROLOGICAL DEPARTMENT
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The Result of Calibration
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THAl METEOROLOGICAL DEPARTMENT

4353 Sukhwawit, Bungna, Bangkok 10260 Tel, §1%1-454-2504,0-239-045%

The Result of Calibration
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd, hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
callbrated, tested and inspected following the standard calibration procedure (st-wi-21) and Is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0004
Calibration Date: 202272122
Calibration Expiry Date: 2023/2/21

The Result of Calibration
Valocity
| Measured | Actuat Devistion | Talerance | Result |
| Value (m/s) | Value (m/s) | |
I T 09 | o4 09-11 | Pass |
|20 ] 2 0 [18-22 Pass |
|80 . 48 | 02 4&7-53  Pass
0 X X | 60-80 | Pass
[10.0 [ 87 | ®a 95-105 | Pass
200 | 20 [] [19.0-210 | Pass
[Wind Direction g
Actual Devistion | Talerance | Result
Value | |
148 |3 Taz-48 | Pass
14 | 1 [12-18 | Pass
| ez 2 1222-228 | Pass
|38 0 |32-318 |Pass |
| 1 | 1 1957-3 [ Pass |
Inspection | Actual |Daviation | Totaranca | Resvit
Room Temp | Valve | =
225°C | 221 | 04 | 215235 | Pass
Atmaspheric| Actual Devistion | Tolsrunce | Result
Prassure Valve |
Inspection | |
998 1000 | 2 | 954-1002 | Pass
Environment conditions :
Air temperature; 24 °C
Relative humidity: __58 %
Static pressure;__1183  kPa
Performed by:

This certificate mey not be published or reproduced, except in full, unless
obtalning permissien In writing form from Scarlet Tach Ltd.

4F-3, No. 347, 2nd Sec, Heplng E. Rd. Daan Dist. Taipsi City 106{“‘““1 s‘l:j ﬂTUﬂJJ
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer
Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemameter listed below was thoroughly
calibrated, tested and the pi (st-wl-21) and is

within manutacturer's speclfication 2t the time when the calibration [s done.

Cllent: Envir Sarvice Co., Ltd,
Serial No: 2111DT0041
Calibration Date: 2022/3/26
Callbration Expiry Date; 2023/3724

The Result of Calibration

Velookty
Measurad  Actusl

| Daviation | Talerance | Result |
Value (m/s) | Valve (m/s) | |
1

10 0  [09-11 | Pass
|20 | Y] |02  18-22  Pass
|50 | s ] Pass
20 | 72 | 02 | Pess |
1100 99 01 | Pass
[20.0 20 [ | Pass
| Wind Direetion ) o
Measured  Actwal Deviation | Tolerance | Result
 Value | Value | |
| 45° | 43 | 2 (42-48 | Pass
1135° I T |132-138 | Pass
|225° - | 2 |222-228 | Pass
| 315 | 3. 3 |3m@-318  Pass |
Lo  —) L0 [357-3  Pass |
[Inspection [Actual  Deviation | Tolerance | Result |
|Reom Temp | Valus |
242C | 28 | 08 | 232252 [FPuws
[Atmospheric Actual  |Deviation  Toterance | Result
Pressure  Valve
Inspection | I I R—
i ] o0 | 3 ]as4-1002 |Pess ]
Environment conditions :

Alrtemperature:__22  °C

Relotive humidity: 82 %

Static pressure: ___ 1022 kPa

Performed by:

ment

“This certificate may not be published or repraduced, except in full, unless
obtalning parmission in writing form from Secartet Tech Ltg. ¥
4F-3, No. 347, 2nd Sec, Heplng E. Rd, Daan Dist. Talpel City 106,

%

SCARLET | TECK

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd, hereby certifies that the WL-21 wireless anemameter listed below was thoreughly
calibrated, tested and inspected following the standard calibration pracedure (st-wl-21} and is
within manufacturer's specification at the time when the callbretionis done.

Client: Envir Service Co., Ltd.
Serial No: 2111DT0052
Calibration Date: 2022/3/25
Callbration Expiry Date: 2023/3/24

The Result of Calibration

Veloclty
| Maasured | Actual Doviation | Tolerance | Result
| Value (m/s) | Valve {m/s) | |
10

0.8 | Pass
120 | e |
58 [ a8 |
[ 70
0.9 ‘

20

| Maasursd | Actual

| Valua _ Valve.
45" 45 ] |
137 | 2 ] 1 Pags |
i 23 | 2 |222-228 | Pass
36 | 2 |312-318 | Pass
1 [ 1 1357-3 [Pass

Inspection | Actual |Devistion | Tolerance | Result

 RoomTemp | Value I | I | N—
242°C | 240 | 02 | 232252 Pasa
[Actual || !
Pressure Valve
Inspection 00000 |
@98 | 1000 2 6341002 | Pass _

Environment conditions :
Alrtemperature: __22 ___°C
Relative humidity: _82___¢ |
Static pressure: __102.2 __ kPa ‘

Performed by:

This certlficata may not be published ar reproduced, except In full, unless
obtalning permission in writing form from Scerlet Tech Ltd,

4F-3, No. 347, 2nd Sec., Heping E. Rd, Daan Dist. Taipal City mﬁimﬂ’lil‘-i mu q”

FRSCIYATIVE INCEAGS S T CALURAININ G 43¢
INSITVRIIVE (NS MV T 00 LTI HEAD NN

T UL DY AL SR ARV T ) TARISN RN AL,
ARV KA RN | PR A TS P € 1unat TIATR AND
LLE U b, SRR LT T VR ]

Prgrinii
Certificare of Calibration
Customer
Name » LNFTED ANALYS | ANID ENGINEIRING CONSBLTANT COLLIT Cordlicate N 21-ACT337
Adidress 2RV 5ot Udomsud 41, Soklumier Ruad, Bangehok, Reqoes Ny Rey-202 11095
Prakarong, Honghok |036)
Unit Under Catlbration Detalls
Muasurement bem Avousie Calihtmor Closs &l
Manufuctore * LARSON DAVIS Range - 4. 114 4B 1000 M7
Made) .CALIS Tnttermen| Statas - Used
Sertal Kumber RITH
D : UAEEFM. 1172562

Callbratlon Eaxiramment and Detaify

Tempemture t23=2°CY
Hiemiduty 1450 L 2D R )
Barometris Prossure 10101 2100 NPa §
Rergived Date - 22 July 2000
Cafibeativh Date 7 24 Augiis 202}

Locution of Calibmtion = LAB { Acoustic
Cabibraugn Pocedure - fncbouse: meshad CR-ACT 02 biied un IEL 6942201 7 Electioucodsties + Sound walibralars

Reference Mandard | Model | Serist Number Traceshke Bue Calllsraton

i Spund Calibintor | 5V isa J 35079 kL] 1aMay 2022
[’ THI Mulumster | 5 | 137768 NIMT 21 Junuary 2022
T Bl + This cedificate prin idocs bliny of tq recognized nationd] standard, snd to vhe

realizalion of' the imemanona) System of Units {S1).

Note
The teperied wnterzingy s base on sandnnd unceaainty mulipicd by the Uovemge Foctor b2, providing 4 hevel of
roafidence apprimately Y8 2.

s rmafl 1 Utod uih bk i b [{ER 44 f 2o b it bl 1 o et bimastler DIt C0, 1N

\enaITaAIUAIn

INBES A TIVE INSERUME ML CALIBNA TION AR
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A Te)
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I bR 4GS o] FAY (fere2) 1T

Certificate No @ 21-ACT-227
Request No . Heg2021-0945
Calibration Results ¢ Withaut Adjusimen?

Sound presire level
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o owHe | toasge a0 : v | 12 |
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Name UNTTED ABALYST AND ENGINEERING CONSULTANT C0L.LTD. Certificate Mot 2-ACT-105 —_—— = —
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Tl Unifry Culibeation Detally [_ 101 2 14 g0 gl [TER ] Hy Rl 1. .08 vt [ w2
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TECHNOLOGY PROMOTION ASSOCIATION (THAWAND-JAPAN)  §PSedas
CURPURATE SEHVICES §: EQUIFMENT CALIRRATION AND TRSTING SERVICES %70
N 0 N " s
2344 PATTANAKARR ROAD 301 15, SUANLUANG, SUANLUANG RANGKOK 1023 o=
TEL.G-2717- M000-27  FAX 1 Tty wdisa CALIBRATION 804

X

CertNo.: 21CH1339
Paga.: 1ct3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : EcoSense

Made! : pH100A

Seriel No. : JC02743

IDNe. ; UAE.EFM.196/2561{ENV.pH.05/61)

Condition As-Received: Used ltem

Recelved Date : 29 Seplember 2021

Calibration Date : 30 September 2021

Reference : 2108-1066WSC-1

Submitted by : Unlted Analyst end Engineering Consuitant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Ambient Temperature : {25 = 25) °C

Relative Humidity ; (50 + 15} %

Callbration Procedure : In - house method -
- CP-CHS by direct measuremsnt with standard
voltage calibrator and direct measurement with
certified reference malarial (CRM)
- CP-CHB by ison with standard

Calibrated by - Warakorn Lemgagtrakul

Approved by =

{ /) Malee Butkrusa
{ ) Saithip Meangmal
{ ) Warakom Lerngagtrakul

Issue Date : 4 October 2021

The Uncertaintivs are for & confid pr ity of approxi 95%

Thus centiicste fay Byl e reprocuced niher than m full, exce with the prior writien
Appmssl of the b ol Corparte Services ? : Eqeiprsent Calibnuion aad Tearing Services.
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Condition of this calibration result
1. Relerence Standard instrument -

CortNo.: 21CH1338
Page.: 2af3

Instrument Serial No.  [D No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC088 20E3668 14 Oct 2021
2} Ref. Slandard Thermormeter 4982054 110RC044 2011233 15 Oct 2021

This itication is to lho System of Unit maintained at:-
- Tracsable o Nationat institute of Metrology (Thailand), NIMT

2, Certified Reference Malerials : The measurement results ere traceable to S) through CPA chem Lid.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

r Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 761018 02 Aug 2023
pH 6.982 CPA chem 754030 28 June 2022
pH 10.015 CPA chem 761018 02 Aug 2022

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

Function : mV Measurement
Performing standard curve by Fluke at pH {4,7)(7,10)
Nominal Standard Uncertainty of ] Coverage
Unit Under Valua Voltage Actual Reading Measursment factor
Calibrailon Input (amV) | X
pH mv mv pPH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JCD2743 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 200
10.00 -177.48 -177 1001 | 0.58 2.00

wnansturfbe

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIFMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 15, SUAXLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 027199434

Cert.No.: 21TW184

Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : YsI
Modei : Pro 20i
Serial No.* 18H110495
ID No. : UAE.EFM.200/256 1(ENV.DO.04/61)
Received Date : 30 August 2021
Test Dale : 02 September 2021
Reference : 2108-0907WSC-6
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 47, Sukhumvit Rosd,
3 P 9, B 10260
Laboratory Condition @ Temperature (251 5)°C
Humidity (S0 4 20) %
Test Procedure: In - house method : CP-CH9
by € i with Azite Method
Tested by: Walalak Sirithean
Approved by :

( '/) Malee Butkruea
( ) Salthip Meangmai
( ) Warakom Lerngagtrakul

Issue Date :

10 September 2021

wonanslyeayey

Cort.No.: 21CH1339
Page: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curva by using buffer nominal pH (4,7)}{7,10}
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Callbration Butfer Soluti g |[pH factor
{mv) (%) k
pH Electrods 4.008 4.01 156 0.0071 2.00
S/N .20040251A605377 6.982 6.98 -17 0.041 200
6.982 6.99 -17 0.0098 2.00
10.016 10.01 -183 0.013 2.00
Function : Temperature Measurement
{*) Without adjustment
This equij was d with T Probe;
- Modet : -
- Serial No. : 20040231A605377
Dimension of probe;
- Length : 1o mm
- Diameter 12 mom
immersion. Depth: 100 mm.
Calibration Standard yuer Error Uncertainty of | Coverage
Polnt Temperature Reading msasurement factor
(°c) (c) (°c} (*¢) (z°C}) k
25.0 25.002 25.0 -0.002 0.20 200
30.0 30.005 30.0 -0.005 0.20 200
35.0 35.002 35.0 -0.002 0.20 2.00

Remark : - WUC* = Unit Under Calibration

The reparted uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

CartNo.: 21TW184
Page.: 20f 2

-o00-
1
\enaslunTihy
Result : Oxygen Meter A With Alr 100 %
Dissolved Oxygen Probe No.: 184100129
Titration Method DO Metor
Standard Deviation

{Azide Modlfication Method) Reading
{mgiL) (mgiL) {mgi.}
B.18 817 0.0055

This report wae certified only for the instrument we tested. It is allowable to use for study
the syslem efiiciency.The environmental impact contro! and present fo organtzation it may concemed
intand ta use for advertising and referrat purpose Is prohibited. This report may not be reproduced

other in full without written approval of the faboratory

el
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPURATE SERVICES 3: EQUIPMENT CALIBRATION ANI TESTING SERVICES % 220

o,
S,
X

I

NN
5344 PATTANAKARN ROAD 501 15, SUANLUANG, SUANLUANG BANGKOK 10250 o |- T
TEL.0-2717-3000-27 FAX. 0-2719-4484 CAUBRANON 8088

Cert. No.: 21TM1481

Certificate of Calibration

Equipment :
Manufacturer :
Rodel :

Serial Ne. :

ID Ne. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Amblent Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

( vj/ Pomthippa Tameyaku}

{ ) Suwit Imjai

Issue Date ;

Pape.: 10f 2
00 Meter with Sensor
YSi
Pro 20 i
1BH110485
UAE.EFM.200/2561{ENV.DO0.04/61)

United Analyst and Engineering Consultant Co. Lid.
3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

TPA On Site Calibralion Labaratory

30 August 2021

7 September 2021
(26£10)°C
(50230)%
(220 22)v

Maiee Butkruea

10 Seplember 2021

The Uncertainties are for a

Tha senifie

may oni he reproduses! omes than fa tull, £xcst with (b prive wiitien

prohubility of approxi 95%

Approseal of lhe head of Cotporaie STV D Fyuipient Caliuation and Testing Seevives

ronanslupauen,

TECHNOLOGY PROMOTION ASSOCLATION (THAILAND-JAPPAN) o
ENT CALIBRATHON AND TESTING SERVICFS ?‘i@ &
y 5.5 SHANG Bl
5349 PATTANAKARN RUAD 801 14, SUARLUANG, SUANLUANG HANGROX 10230 L i
TEL 02712300037 FAX,0-2719-9454 CaLBRATIGH 0v0a

Cert.No.: 21CHg88
Pago.c 10of 3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

10 No.:

Condition As-Received:
Received Date :
Callbration Date :
Reference !

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procadure:

Calibrated by :

Approved by .

{ ) Malee Bulkruea
(/) Saithip Maangmai
( )Warakam Lemgagtrakul

Issue Date :

Conductivity Meter

YS|

Pro 30

18K100977
UAE.EFM.068/2562(ENV.SCT.05/61)
Used Item

27 July 2021

03 August 2021

2107-0697WSC-2

United Analyst and Engineering Consuttani Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 + 25) C

(50 ¢ 15}%

In -hause method *

- CP-CHB by direct measurement

with certified reference material (CRM)
- CP-CH8 by with standard

Warakom Lemgagiraku!

10 August 2021

The Uncertainties are for a
T

o approxi 95%

sy #oL P reproduced oiher Gian in Tull, CACCER with the. peice Wrtten

Appravs) of the head of Corpurate Servies 3 : Equipment Colibration and Testing Services.

nanslumug

Equipment : DO Meter with Sensor Cert. No.: 21TM1431
Condition As-Received : Used ttem Page.: 20f 2
Reference : 2108-DIOTWSC-5
Procedure Used -
Calibration were using inh CP-OT01 according to comparison with
Platnum i Ti { {PRT ) inlc Temperalure Bath.

The temperature scale used was based on ITS-90.
Condition of this resuit of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Digital Thermometer 1523 3240078 211193 15 Fab 2022
2. This certificate is valid only to the item calibrated on dale and place of calibration.
3. This ji Is to the Systemn of Unit.
Result of Calibration :~ () Without Adjustment
Funetion ; Temperature measurement.
This instrumant was connecled with temperature sensor, S/N.: 18H100129
ibrati [ uuc* Coverage
Point Depth | Temperature |  Reading Emor Unceralnte, Factor
() (mm ) () (c) () (£C) L
25.0 90 25.009 249 -0.108 0.16 2.00
30.0 20 30.001 299 0101 0.16 2,00
| 350 | % 35.002 34.8 -0.202 0.16 2.00

UUC™ : Unit Under Calibration

The reported unceriainly of measurement was based on a standard uncsriainty multiplied by a
factor &, pi ing a level of af i 95 %.

-o0o-

fon 2y

wenenslupasny,

Cert.No.! 21CHOB8
Page.: 20f 3
Condition of this result of callbration
1. Reference Standard Instrument :-
Instrument Serial No, 1D Ng, Centificate No. Due date
1) Thermomeler 1962878  130RC095 2011119 15 Sep 2021
2) Rel. Std. Thermometer 4082054  110RCO44 201233 15 Oct 2021
This certification Is traceable to the International System of Unit malntained at-
- Tracsable to National Instituta of Metrology {Thailand), NIMT
2. Certified Reference Materials -
- Conductivity calibration solution, CPA chem Ltd.. The results are to St
through CPA chem Ltd., ANSI-ASQ National Accreditalion Board, Accredited No. AR-1835
Cenductivity Solution Manufacturer Lot No. Exp. date
1413.0 pS/icm CPA chem 754036 28 June 2022
12.8806 mSicm CPA chem 725924 12 Jan 2022
- Contro! Ct il ibration solution by Water balh {2530.1) °c
3. This cartificata is valid only to the item calibrated on date and place of calibration.
Calibration resulis
Funetion : Conductivity Measurement
(*) ARer Adjustment st 1413.0 pSicm
Conductivity Electrode Serlal No.: 18L10008
Standard Before Adjustment After Adj U 9
Conductivity Selution UUC* Reading uuce 9 of tactor
(%) k
1413.0 pSicm 1374 pSiom 1413 pSfem 9.0 pSiem 2.00
12,8806 mSfem 11.96 mSfcm 12.55 mSfem 0.082 mS/em 2.00

Remark - UUC* = Unit Under Callbration
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CertNo.: 21CHBE8
Page.: 30f 3

Callbration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was cennected with Temperature Probe;

- Model :  PRO30 COND-T

- Seral No. 18L100008
Dimension of probe;

- Length : 8 mm.
- Diameter : 2 mm.
- Immersion Depth : 50 mm.

Calibration Standard uuee Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
ey ey ‘e) (°c) (£°c) k
25.0 25,005 250 -0.005 0.20 2,00
30.0 30.004 300 -0.004 0.20 240
350 35.003 350 -0.003 0.20 2,00

Remark : - UUC* = Unit Under Callbration
The reported uncertainty of msasurement was based on & standard i i bya
facior &, providing a level of of 95 %

-olo-

Lanmi'lﬁmgiy

TECHNOLOGY FROMOTION ASSUUIATION (THAILAND-IAPAN)
CUARFORA TESERVICES 3¢ EQUIPMENT CALIBRATION AND TESTING SYRVICLS
3344 PATTANARAKN KUAD SO 1 SUANLUANG, SUART LARG, RANCGAGR 1023
IE1 G 27170000 M4 TAX, 6:2718.5054

Certificals No.: 22PR00

Certificate of Calibration

Page: 10i2

Equipment : U-Tisa Marometer
Manufsciursr: Dwyit Thik cechficate My ot be ceprod.ced ofhar Hhan in A,

exzesi with the prior wittn atpeovel of e head of
Maodel: 122136 Wim Coporse Servizes 3 Equipman Caiiaten and Testing Setvices.
Borial No.:
10 No.; UAE.EF3 0202560
Condition As-Recslved: Usad ltam
Recaived Data: 03 Masch 2022
Galibration Date; 12 darch X022
Relerence; 203MIWEC Jubmbted bry;  Unilet Ansiyst and Engnsanag Gonsufian Co. Lid.
Amblent Tempersture: (25 2 2) °C
Rettive Humidty: (B sEr K B S0l Udormuk 41 Sukbusmeit Rond, Bargchik,

Prrakhenang, Bangkok 10260
Atmospheric Prassute: 1010 mble ¢

Procedure used.  The W Cond: &y difect lson thethod against Pressire Measunng insuments
Standard sccond(ng 10 inhowat criibraton procesuee CP-PO4, using ™ DKO-R 6-1 ; Catibraben of Frascune
Gaupges, Edeion 0372014 * as a guideines

Contition ol iy tesull 6f catlhration
1.Referunces slandarts inatuments .
Instnmend Medal . Sersl Mo, Cenificats No, D al
1) Prassure Calibrator PCIDEF a3 MPLYI D2 04 Aug 2022
2.This resut of Calbration was MIace ON TRQuUSIo? At tha peint specifist by Gusiomer
3.Scake and comvarsion lackor & 1 kPe = 4,014629% nH20
4. This Imstrumint was used ciesl Bk 8¢ poesiLre media.
5. Thiz instnue: was calittalod by applied pressaes (o highpar (+) sida snd w-port (- side opan in aimospherc pressure
6. This instrurient was Instated T verbcat oranlabion and lop of the presseT pon was used 5 ihe relerence level
7 The certthoate Is valin onfy 1o (he ttem coatibeatedt on date Bnd placa of iibraben
8 Thia Cartificatan is racsabla ta 1he irlarnasions! Syssem af Unlt mavuanes at-
~Natono Ezstiute of Metrofogy Thaand (NIMT)}

Calltwatud by ©  Suwit Aussamte
fsave Date 12 March 2022

Approved Sig)

lumuny

s 0282413

M RECAUBRATION
TISCH
| ‘ July 27, 2021

Environmental

Z, oot AL L

Calbration CertHication Informsts

Cal. Date:  July 27, 2020 Rootsmeter S/N: 435320 Ta: 298 K
Oparstov:  Jim Tisch Pag 749.3 mm Hg
Cadtoration Model R:  TE-5025A Calibratoc $/8: 3393
Vol inkt | Vol.Final | avel. | amme ap a
Run im3) {m3) {m3) {min) {mm {ia H20}
1 1 2 3| 33580 3.2 2.00
3] 3 2] i o [X] [X
3 B ® i o 738 5.00,
3 7 E 10 8.7 550,
£ 9 T i 06.7000 1291 .00,
Dats
Yeid
ved | ose B (- - ‘/AHE Tn,’Pi)
(m3) | {waxis) (y-3xs) va Ix-auis) {yy-ais)
0.961 U022 1ADAz | 0M%si| 0123 06919
3776|0931 1.9859 09916 0. 1
(L1 09996 1.i168 1410
0874 13560 05684|  1.1735 K
05692 1. L8064 [ 09831] 14044 19837
= m= — 105151 m=
QSTD[_F=soma | QA 3
= 055554 [
Calrulatipns
Vetda[aVoR|Pa-aPJFataN TSI/ 18] T Va= [aVol({Pa-AP}Pa]
Cestda Vit ATime ! Qax|Va/BTime
For wbsequent flow rate
Qstd= y/m| ./Aﬂ(fﬂlﬂzj)da I Qas xm[(‘}aui nmj)-n)
$tandad Londitinns |
i ECALBRATION

5 EPA recommends annual recalibtation per 1938
40 Code of Federal Regulations Part 5010 83,

of

Appendix 8 to Pert SO, Reference Method f0° the

the Atmosphere, 9.2.17, page 30

Matier in

Tisch Environmental, Inc. ww tisch-Bnv cor
145 South Miam! Avenue TOLL FREE: {877)263-Tii
Village of Gieves, OH 45002 FAX: {513)467-500
1
enmhinugu
CertNo.* 22PB00
Page: 2 of2
! ipn:: Without sdiustment Range : 0 mH,0 36 inH,;0
R Scale nervpl ; 0 1:nH,0 The Fiith Esbmate §
Increaxlng Pressurs
Highporside  Low-npeteidg AP Eror.
{InH30) {inH;0) {in, 0} {inHy0) (InH,0)
0.00 0.00 0.00 oo .00
200 1.00 -1.00 200 0.00
4.00 200 -2.00 400 a.00
6.00 300 -A00 600 .00
800 4.00 -4.00 6.00 0.00
10,00 500 -5.02 1002 a0z
1200 600 02 12.02 0.0z
1400 7.00 T4 14.04 0.04
1600 .00 -2.04 16.04 004
1B.0¢ 00 004 18,04 a.04
2000 10.00 -10.04 20,04 0c4
2200 1.0 -11.02 2702 00z
2400 12.00 -12.02 2402 00z
2600 1300 -13.02 2502 002
28.00 14.00 14 04 28.04 0.4
30.00 1600 ~1504 0 0e ag4
3200 1600 <1604 az04 0.04
.00 16.80 L1708 3404 004
3580 783 -18.00 3k 68 0.18
The uncedainty of measurament was = 0.13 mH,0
"UUC = Unit Undor Calbration
“AP & Hghpor side -1 ow-pod s5ie
The reported uncertanty of messurement was basad on a standard uncertainty multgeeo
by & coverage Esctor ¥ = 2, prowding a leval of confidenta of approsimately 95 %
-aba-
a Wapol P.
enanslieua
a 1099526
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IHNOV AT C IV TREMINY £ ATIRATIN § AR

TV ATIVE PNSTREUEWT 1 1 ¥ SRR L

TUWAH 2T MESUNIT AR S P TAMBIT BASE B AT

AR AN P [RARLE S FHARAS HEOA DU IR 1k wBT
o

Vn-Shral 16 4Y tnan 2L ireTesa

Certificate of Calibrativn
Lrrtificor: Mot 34-ATA09)
Nanwt TRITITF AN Y T AN ES OGN ENGTONSI TTAN (2 T quliﬂi Nat Reg 27 14k

Addresy M1 S Vdenpud 3 Subdnav Row? Huopobal, Prakansy, Wascgad Halen

U'ait Coder Catlieuthasy Derally

Calibemiion Knsusnaient and thtnkts

_u.m.m.v:mu Mot | Serini Number | Tracyute | 2w Calibratinn

Natry

nrm bzt T mrulomt wall 2 b sepesdetd ecest o el i Tt v Co. Lul
FIATOEATHTE Rre O e tare miife

LenasiummuR

TRNOVATIVE IR ERUMENT UALIBRATION | Al
FaL ARV (WSTHLUIS D 11 LI HEAD OFRN £

SRR

= oo e T
tm SN Reveins SN AlCBLDITLY

TFTUIEL T POl N SUINANGRE L TANMLN TANLY ALY
AMEVILIE S14%s PUE LRANEE PRAK AN F ST | 15 TR ARD

1afen s be Spes § TN R eZHTHG A&
Trzial1
Certificate of Calibration

Oty Cerilfteats No 3 21-RHM-Ond
Nome UINTETN ANALYET ANT EXKTINTERING QUNSULTANT €01 Reqiaent N 1 Hoy- 20250980
Addness 1 $ea Lidontnuk 41, Subbvn Boad, Hnegcid, Prokasssy,

Rusghok 10260
Uah Uindder Cabitwrudon Detadls
Manaremcnt licn + Atr Flew Mela Resedurien s U1 (43
Mavdactares < BGr Senwst Modul 2 MEIATN
el S et e Senua SN2 MEG 02484101
St Kunisy Al Seiet I VAR LM 256
n : DALEFMOM251 Ittt Statuns . 1set
Caibration Ex rwtmrent s Detatli
Terpoeature SIS
Himantity S54RI = 2 RH
Receivad Date 2 duy 21
Lalitroor Chie & 3 Aug 2021
Uslitrmnos By - Adr Saiichid Dizpmuk dersaba

Lanatian od Lahbeates  LAR 2 Temperas:

Catimios Mesoxd - Inebwerie medhod CTHTHM-IL by Compurivain With Stxadind £ebinve Homidity Meoter mind Staadsnd
Thermumeler with RT1 Mrobe in Humaline © Tepperague ¢Chgmber

Nelerencs Sumbned

Stamdard Thermimicier Madcl: GT11, §N: 12000077, Winclo was cubbiktion on 3U Muteh 2U2F, Calabratnss of Cenificsic o, . QUT)-ATI®

and Reigive Lwmadity Motee, Modcl: I520°A_ 87 81629472, Which was cabfration o2 2% Scpiciaboe 2020, Calibrathon of Cortificate Ko :

QRA-IASI

Tenveabiltity

Thic Ueafkate 2 trrrzable e 51 Uit thomegh Cuality Rebarn Lin, Lid S8 -AONSC Aconedindies Na. Calibsados 0297

The ceponed anoermimy it buscid bard uneertundy mafopleat by the Coverge Facne kw2, providing kvl of veofidence

“The v lstestoe s e emualiferiod, The ervtifcats sl 4 1 bl v o e Tnpsicain, Invtrotacs s, )

ST o 1L P s aia DTN
[]

enaslurugy

INEIADIVL RS THLMEN Y EXALIIRAN B i LAN
I ATV INSTH MENT DL LT AT |
TASERI0 IUWI R S A SRS 1D TAMB BN AR
s

ATLEAI 1SAME | FRARAS BUELIM S BE4Ee 11001 AN
TLE reny2gie fams ) 1 AN AR 208G Tia

Certiticate No : ZH-AMM-1YY

Reyes ¥o s Row 031 S0k
Wenlt o Ciibration -
Flow Seriey STV Flaw Rendins | UUC Pl Reatittn | Corresiien ¥iow tacertuinty

[rey (22 L LS | £

'] Va3 1454 s | 221

e (500 1285 014 | ax

15% | o) T a7 T

1] weis | s st | oz
| ma 18,308 ] LKl T (13
Nute o
=iy - Randans
VU : Ui U st

* YT 0 0 D olint
todur Comithear

M 3 D B | Bl derant The oot fose shall st b wrqueda 3 eps 18 (6 (LR WD T Hgmeso 608 SRVt s Tlawent o, 1ad
lM-'lof—m«ln Rcs 0 (330 dete DT

wnansluenungy

NN ARIVE INSTRUGRIE NT UCALIIRATUN LAN
INWIFATIVE (NaTRUMINT 001 L T0 MFAR WFR T
BRI AR TIVARRN T KARY

LR LR R

T TS|
rremprea

AL B A%t FHLLS AMI T FRARAN PEONTYCE (2500 THAILARTY

1 SN § KA ) 10 T

Cuolibration Resdt . Wisbow) Adju@ment
Tomperntive Colilr stlon : Filter Torisptratuee (T

mm— | Witheu Adj i) : .
N | STDReabop | WG Resclng Carreetinn
| = ‘o o | s} | 'y 1
[ = wose 04 | 110 | o 1
el _ouw | 81 | RALH | |
0 o | 102 | 02004 | iy
I 28 B 2 | wie [ 0 |
| B 4 49,004 | 402 | 019 ] [
Trnperators Colfiwation : Ambbemt Tosiporstore (Ta)
Traperature Reage | Wibews Mposment ()| [,
R ST teafing HUC Keading Carretion
[1x} ‘o ‘o ‘o | ‘o
1 19499 | 01 | | wie
i | 24987 _—_I' B | | [T
F 0,006 Wy | | [ |
i 35 382 352 | | 2.0 |
[ 0 [ 0o w | | [
Teud wl Cartillcnta
The deastis neletod wily & iz b The wemfi e dul n ). sevhyt 4 frevalaw Tsdiwerszad |, {0

44781254 €1 R O Wauw it

enansluemuny
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MIRACLE INTERNATIONAL TECHNOLOGY CO..LTD
214 Bangwack R Barepsi Hongkae Bangkoh Hedi
Tel: -3863-4647.5 Fau (20054649 http “wwew.mitic

e @ o
CALIBRATION CERTIFICATE
Certifieare No. : AD2 12740002
Date saued @ 02-Nov-7|

+ United Anntyst and Engineering ¢ 'ensuftant Ce, ad,
81 Sui Udomsuk 41 Sukhumyit Road, Bangehak Phmkaneng. Banghnd, 10260

Equipment Muzy Flow Meter

Munofacterer : Allcat Stientific
Mudel MHE-5SCCM-TVSM
Serial Nu. FETIES

1) No/Tag Ne. 1 LAEEMAR, 1192555
Dags Reeehod ¢ 2200120

Daie Calibrsird 01-Now.2§

Calibeated by M. Somjet Onbuz

Calibration Method or Calibrariva Pracedure Used
In-hisuse method  CP-34 by comparison against mass flow calibrator.

Thie cenifivate is lraceable to national standards, which walia: the units of measurensent sevording

o thr Internatinnal Sywaem of §inits (1)

Beatlt of Calitwazion

the repored wncersimy of measurement was based on standard ungertaingy multiphed by 8
voverage Tactor & = 2, providing e level confdence spprovimately 93 percent.

‘This certdicate may tet b repraduced other than in full except with 1he prine weitten approval of

the Miratle Internationat ‘| echaelugy Company Limited.

boge | rd 3

ionanslamuny

Ceniificate No. ;. ADZ110-274.0002

Note : The aciual flow wie is determined by the wsquation

2= Flow rase

o P = Absoluie prossure

T = Abwslwie temperature

: Subseript “Meas” + Measuremen® condition

. Subscript *Rel - Reference conditior

Traceability of Certificar:
The Imenmanormal Systers of 1lnits {S1) thiouyh

NIMT Calihration Cerifieate Nin. MWKID1-20 For Mass Il Calibiretue (20 SCCM ) Serml No. GSOUST 1GID, Due 23-Jun.22

End of Certificate

Pape 2 of 3

enaslumunu

AT AT 0T ST N AT ATTT S U AT o AT AT M TS AT ST MIT A1

TN M MTT AT A T ST AT AT« M s 821

Cerlifiente No_:  AD2110-274-0002

Environment : Ambient wmperatuie @ ¢ a2y
Relative hmidity t 50 2153%RH

Capacity Roanps : 3 ml/miz

Calibrution Medis @ An

Tpr: Mass Tlewmetet

Unit Under Cabibratbos Referenee Conditkon & Pressiste 4N 124 kPoiabe) , 240 Al

Ventperaline Pressure LiUC Readiog STD Reading Emar Unceriry

i°CH 11331 { mlimir ) (mtmin § { mlimin } £+ mbmin
M52 106.87 Q [ n 0663
2436 100.95 2002 1998 « b ofit (Xt ]
2441 100,03 3ok Jav noin #13
2346 161 67 3313 3305 11028 14
M 101 4643 awm .63 (813
23.56 01.26 X005 1.968 037 @19

Exror = Lhur Under Calibrathup - Standarny

Murked * 2re not included in the NSCONSC scerediiion schiedule ot our loborstory

o1 ERROR CHART
00 -

00 ceswmm—rand

00

o Fo==mman e
: R

41

MAN LI OWED FRROR | miimim §

Emor {mirmin] == e Upger Limit { mimmn ) === Lower Limit { miren )

FLOWRATE (mVmin)

age T ol >

tenanslumun

TECHNOLOGY PROMOTION ASSOCIATION (TUAILAND-JAPAK) 3

CORMIRATE SERVICES J; EQUIFMENT CALIDEATION AND TFSTING SERVKCES 3N E

S344 PATTANAKA RN KUAD SOI 1§, SUANLUANG, SUANLUANG RANGKDK 3013 *,
TEL 0 Z717.3006-24 TAX 027150484

NS T TR
© vvce

Cartificate No. : 21P2501

Certificate of Calibration

Fage: 102

Equipment Anervid Beromotor
Manutscturer; Barigo Ths centficats mxy 0ot be mprnduced ot thar .

@XTHPE WD 1 PACH WITtEN apgeovel of ha has of
Model: - Gorporsiy Servides 3 Equemen) Catisrstan and Tertng Services
Sarisi No.
ID Mo UAEANY 12472650
Condition As-Received: Usad am
Recelvad Dewr: 20 July 2021
Calibration Data: 24 Jduly 2021
Ralerence: 207-05TOWSC Submitted biy:  Unuac Analyst ene Engireering Consuttant Co_Lid
Ambient Vumperahurs: | 29 £ 2 3 °C
Rnlative Huridity: PG5 L 51 Sol Udameuk 41, Suktumwil Road, Bangcha.,

Phrskhanong, Banghok 10260
Atmospharic Pressure: 1005 mbar

used.  The was by deecy mgthod agairs! Pressune Messiring Inslrumenis
Standarg accomoing K0 nhouee caibration procacure CP-P10, using ° DKD-R 6-1 = Calbrsion of Prossue
Gauges, Edifion 032014 * 21 & gukkeines.

Gooditlon of this resull of calibeation
3.Reference stangarde Instuments
insirmant Model BerietNo, Senjilicns No, D Daty
1) Standars Barome LLATH 1422505046 MPOOS}21 08 Apr 022

2.7his satruninl was instaded in varieal soemanon and center of the <l wes used Ba IhE refeenoe loved.
3 Thes result of cafibravan wars made on requested @t the poitit peciing by custame .
4 Thes nstroment wak usad claan ax st pressure medis,
& The cartficame w vaiid only 1o the Hom calitrated on Sake sod pacs of ok,
6.The Condzation I5 tmcaable 1 e lmemational Bystem of Und mantained o~
<Nawono! festiute of Mottiogy Thiviend (NIWT)

Cafibrated by :  Suwil Ausssren
i5e0m Date © 22 July 2021

wnaslurug
B 0264464
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Cart No: 11P260(

Pagee: 24§12

Besuli of casration: Without adjustment Rangs ; 960 hPs lo 1000 hPw
z Seat rdwrval: 1 1P The Fitn Etiineda |
Inermmsing Prossum

Fopied Primsare (1P8) | #50.85 | 96940 | 94032 | #9050 | 1000.69 | w073 k0 6a] 1030
UUE indeaton (a) | 8600 | £700 | 940D | $300 | 10000 | 10100 | 10200 | 10300 |
Error (nPa) 1 am | oa | a2 | 080 | 069 | D73 | 958 | 48 |
Decroasing Pressuro

[Audliod Presaum (vFa)__ | 1030.65] 102050 1010.80 | 100G57] weoas | eao10 | pandv | oansd
UL Tmsication Pa) 10300 | v0a6,0 | 10700 | o0t | 9600 | @e0n | w00 | woe
Erre: (WP2) Je8 | 060 | 08 | ast | 045 | Die | 0s3a | 148

The uncenaidy of measuesners was 4 0.3 WP
* ULIC = Uil Unler Cofibeaion

The repaties uncerhivrty of messutement v bazcd ob 8 standand vikertanty muRzlies
o} & crrestage Fseter k » 2, providing i level of confidence of sppraximalely G5 %,

o~
Cert No: 21HHDS
Page-.20i2
Resuit of Catibratior:- ‘Without Adjustsesnl
Funiction: Hurmidlity muge romend
Reference Standard wuec Uncertalnty
Yemperuture Humigdy Resading Erroc of Maasurernent
c) WRH) {RRH.) {RRH.) =%RH)
250 401 43 29 1.6
0 6.0 &0 00 18
%0 8.0 79 BE] 18
Resyit of Calibration:- Withow Aggstment
Function: Tempersiure measngmenl,
Standprd uuct Uncertainty
Tempersture Resding Ermor of Mepsurament
{°Cy °c) ) #°C)
2011 204 -0011 072
30.019 30.0 ~C.019 arz
34988 350 0.011 072
A0.006 40,0 -0.008 0.72
ULIC® : Unil Under Calibration
Th reporied uncariainty of measuremenl was basn on stindasd uncarisinty multipfed
by coverage factor k = 2,00, g level app 25%.
000~
'
wnasiupug

a 1051238

Collimted by ;  Kimpap Onmst

s ol 02763 2828 Fix © 2763 2800 wwn, E-mat uao: Hant.com

TECHNOLOGY PROMOTION ASSOCIATION (THAILARD-JARAN}
CORTDRATE SLRVICES 3: EQUIFASINT CALIBRATION AND TESTING SERVICES

b= .
5343 PATTANARARN ROAD S0 15, SUAREUANG, SUANLUANG, HANGROE (0250 ,_L’ﬂ;\ 4\
TUE 02717-3000-M FAX. 627189444 B
RmARTION

Certificate of Calibration Coriege a:t 2R
age: 102

Efuiptiant @ Dig) Thesmo-Hygromelar

T Bark “This canicals iy ol be reproduosd ather tsa ln .
= e i extent with Wha prioe wikien soptovil of the head 4F
Modei : Cosparate Services 3. Exulament Calibration and Tsiing Sende=s
Berlal No.:
D Nox LIAE. ANV, 12872550
Cendliion AsReceived: Used liom
Racrived Date: 29 Mareh 2021
Calibration Date: 31 Maech 2024

tar DB Aprfl 2024

Refurenew: 2103-$1B8WSC Submitted by:  Uniled Analys! 24 Engineednp Consultanl Co. L19,
Amiblant Tatmperars: (25 231 °C
Relativo Hutlaity: (Shz20)% 8 Sol Udormsis 41 Suktumvit Road,

Bangchak. Phvskhanong,  Banghkoh 10260

Procodure uead:  Calirmiion vwers conducied Lsing in-fiouse calbralion procedurs CP-HI2 sccorang tn companison
wilh standard chillsg ripror sendor for bty eeasuramiadi function and campanean wih standard

proba for r fyacaion Inks hurnetity ¢ tamparature chanbar,
Condiilen. ot shis. reanit.ef ealinration
1.Relerentce siandanis nstumaols :
ingfrumpent Mager Sedsliie,  CenlficaleNo,  DuaDals
3} Stangard Chilad Mime Hygromatee Souser Dow Fima IF 31863 18540 28 Jui 2027

2} Hardfnkt Thestormatse With Sty 1521 ASAZ3R 201968 10 Aug 2t
2.The cerlifcate Is valid paly Lo the 1kem calibrted on date and pace of callbrabon.
3This Cortificatinn i brcostia 1o te Lutnatons! Sysien: of Uall mainisined st-
-Baiiona! Instifute of Blandards and Techmelogy (NIST) , The Unllad Stofes of Amoncs
~Nauonal Institve of Matrokgy Thasand (NIMT)

ssue Date © 20 Aprt 2021

PaUAY
B D258330

m United Analyst end Engineering Consultant Co., Uid.

3 50l Lidomsuk 41_ Suktumvit Road, Bangchek, Phvakhaneng, Bsngiok 10260

MULTIRGINT GRS TEST REFORT

_ Model: 2
Serial Number: 1201497726

: Ditutor Detail
Sulphur Diowide {502} .75 . PAM Mamafacturer: _Thermao Sclentific
Mibric Owsde: (NO} 4538 PPM  Moddl: i .
Methane {CH:) A BPM  Serial Number : 2180590071
Carbon Monaxide {0C) 1007 S
Cylinder No. : CCA59558
Expiration Dete ; Ju} 30,7022
Mubipoigastestdats
Referance Vafuz {ppb} Amlv?:;:)l» isy Difference Error | Percent Error
|Level 1 T | 1.20
Level 2 00,0 140
Leve! 3 200.0 130
Lovel 4 000 | | 030
Levei 5 1000 i —ow |
Remark : Msamring Range 500.0 prb Average Ditfatence | [
Acceptable Limik 4 5%
- nt Gas Tesl Chan | E
PR H - APEE—
) 1
2 w e
§ 0 o
250
T 20
B2
5 :
s e :
o i
] 50 100 8¢ 200 5 00 30 4 48
Referance value fopb)
Poge 1ol s
LenanslupuRy
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LMZ\E United Analyst and Engineering Consultan{ Co.. Lid.
5 3 St Udomawk 41, Sakdiuerit Hoad, Bangchak. Pheakhanceg, Emoghok 10740

S TN
Abrans Spntaliy Gnacs. Fomaovans coumive wmn Tel 0 2753 2628 Fax 0 2763 2830 www, com E.mak .
Spelal
Airgas S —
bi!
Lol ol Hamratotie,) A hren MULTI-POINT GAS TEST REPORT
adepry oo

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protacol 3
Part Namber FDAMIBHE 1520100 Refeeenoe Number.  16C-40152€192-1 1200906674 -
Gylnder Numbet CC159503 Cylinger Velume 1444 CF —— _
I sbaratory 124 - Plumsteadvdle - PA Cylinder Pressure: 2615 PSIG
PV Number A120M8 Valve Clutiet §EQ
Gae Cede COHONGX S0 HALY Cer.fzatan Datr Jul 30, 2019 Sulptwr Diowdde (502) “75 PPM Manufach N
Expitation Date: Jui 30 2022 -
— ——er — Nitric Ouide (NO) 4535 FPM  Modsl -
.a'nu(..'ﬁmrv-!r wswnaxe avli EFA Traomtbly bt s Altar 8 o Laiamininst Sl brad 1 fibey JTOY, EFA i N N
o i s 65t ﬁwﬂ&;m-‘ Moo AT e &g e e e L ,m.-.- » formlpeblied Methene (QH4) . PPM  Serial Numbes ¢
Ak rrmchen S T k) Htyortros which Fo s i AF TrueE P b i
PR TH e s W e v kA ST A e o Carbon i0e400)
le T owmivm, 8 Cylinder Na. ;.
ANALYTICAL RESILTS | Expration Date :
Camponsnl Raquested Actual Pradocol  Total Relstwe |
Concentration Concenmtration Wethod Uncertainty
ROX 3 E] = 0 NIN? Teacens GR73701, 17/aNZO1E
MITHD DRI 4L T [£H) 8% NIED Trazesbh PIEO1E. DN —
ot ey o o 15 MIET Trapeatic OB, TTIENE
g 1o £ o i s, IST Travsnis BRI | 1% Error]
HITROGER Beron ! %
CALIHRATION STANDARDS 0.50
Type Lot il Cyhnder Nu Cancentrallen Uncertainty Eapirsbon Dade £35
WA Tt KILUAZTE 74T 5 BPR ATCARD OKIGENAROGLR, Wov 08 2073 [27)
NTRM pEuat A R 56 0% PER NITRIG OMDLNTTRO rs 12, 70t T30
nrEa [y 256 PPR MDA ROGEN n_;g—l
Rifor YDA, 20 PR NOXROTE:
KTRM AL 47467 PR SULFUR DISRICEMITREUCE
WM A1 DOLLT B0 PP CAREDK MONOXITE B IReuEN May 14, 207t i i
: t
ANALYTICAL EQUIPMENT i PR
I o Anatyticat Prinoiple Last Multipaint Cafibeatio f 2 w
TO MEG T TH: B0 L3 17 1Y 201¢ E 00
w LY FTIR Q0APEC0 sl =0
L% FVF, 062062 s a
s 25 MARE FIR D0ES7T (8 a1 [ i
Tetad Data Avalable Upon Reguest § ':
NOTEBRAN 3

[RR SRR e
WEIGHT 28.6 KG
NET WEIGHT 4.8 k32

S turs oo fik
Approved for Raleasc Fagr 4 of JRGAGE2EINR-1

renas linduan Page 1 071

mnmi‘lu'muqu

Va United Analyst and Engineering Consultant Co., Ltd.
- 3 50 Lidomauk 41, Sudhurwit Rowd. Bangohak, Phisitanong, Banghok 10260
e Tol. 02763 2828 Fi b 2763 2600 www. corm E-mail
Adtgan Sprlally ouser

Airgas

L Sastun Hamd
B P e 1 Bl . .

- MULTI-POINT GAS TEST REPORT

CERTIFICATE OF ANALYSIS TestDete  : Nov 30,2021
Grade of Product: EPA Protocol

Par: Namber EOANIUSE15A01DS Referenca Number  160-4CI62€182.1 Exquipment ; Gas Anatyzer (C0) Model : 48
Gyinder Numbet  2C158580 Cylindter Vowme 1444 CF Manufscturee:  Thermo Scentific Serist Number 1200906880
( akaratory |2‘4 Plarsteadwlie . FA Cyhrdes Pressure: 2015 PSIG
Pl Number Valve Outtet 8063
s Gode CamfcstonDaic, ol 30,2018 Sandad Gas Concentrgtion Ditor Getali
Jui 30, 2022 - - Sulphur Dapade (505} 44,75 P4 Manufacturer @ Thenma Scentific
Cerdcel e -q-::@‘m errirser (.-u r..m-n. St ey TS Goxarer EF Nitric Oidks {NO) a3 PN Model: 148
3 2 . igr
a2 LA WP TR R Methane (CHa) PPM  Seria! Nuenber | 118054007,
Carbon Monaxide (CO) 007 PPM
:\\AL\’!’I(‘AL RESITLTS Cylinder No. L5959
Act) Prolocol  Tatal Relstive :
Concentration Method u::winly Explration Date : Ml 30,2022
Gt <R N Tracestie
L &t R23 e

L JLE U LEDNEGE PORT ST £t

TARESH MONOADT 1300 PEM (=% . AN Anatyzer Display | ]

NITROGER Satmcs Reference Valse (ppm) gy | OMerence Eror | Percertgrro | - {3 rror )

CALIBRATION STANDARDS Level 3 lZero 00 0.9 1 (1] [X]

Typs LoD Cyfinder Na Ohnthadhadian Level 2 [20,00% 108 102 3]

NTRK,  teoMTES 220 1 PPW HITRIC GAIDENROGER 70T | Leve) 3 |40.00% 200 204 0.5 X

WTRM  pmeatt N iovl 4 Joooow | 360 | 30.6 06 ]

HWiHe S QR Num. TGN Level 5 . 00% 40.0 4.8 [X] K 2.

W PN MO TRN Hemark - Measunng Range: 30,0 ppm Average Diflervnce (%) 175

NTRM PEN SULFUS DIDAIRE M7 i ACCEptable Lime + 5%

NTRI KALOILETE FT0 5 FPK CAREOK MONDXITE, | — -

ANALYTICAL FQUIPMENT i iMultiPolnl Gas Test Chartl

L Analytical Priacipha Laat Mulipoint Calibrstion ' - &

TO MKE TTIR J092u0n G A 18 201y E it

KO K F IR 000324002 e LRGN -y e

W WKS FIIR B0052H62 T Hely PO e

H10Z MRS FTIR 52602 FiR i 32, 29 e

]
Triad Data Avaiiabic Upon fequest % -
. —TER
NOTES:RaNk £1318-CMTF < i
P S21806721C o b
o s

GROSS WENGHT 286 K0
NET WEIGHF 41 KG

anfike
Appm.d for Ratenze Page 4 of J80-R01E2E4921
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. =P United Analyst and Enginaering Consultant Co., Ltd.
Alrgas Speiabiy Guses 3 80l Udemmsk 43, P, Bang e Bllq‘hk 10280

B sk AL DIPEERMG
Aimas Chr amu Homd T i el 0 2763 2808 Fax 0 2783 7600 om B« Lo
At by COTEY ’!L‘I’fﬂ:hh‘\‘mﬂ, A (hasy — — _
é POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS {TestDeta  :3an 20,2022
Grade of Product: EPA Protocol e P B e '
Pan humbar EOANIBSE15A01Q0 Number. 160 1 : Equipment : G5 Anithyaer {Omeed Mode! : Wl o
Cylmder Numbe:  CC159599 Cylinder Volume: 144.4 CF  Menufoctrer:  thermo SCIENTIFIC Serisl ber: 20022_ R
Usboratary: 122 . Flumstasdwllo » PA Cyllndor Pressure: 2015 PSIG herpo SENIE. o . Mumber: 1188930022 -
PEVP Number A1ZMg Valve Ottler. 560
a5 Code £O,NONOX,SUZBALN Cerlfication Date  Jul 30,2012 ) - ¢
Explration Date: _Jul 362022 gE =T G Biliter Dutall
"CRRTCAICN Do € mtceco w1 EPA Tepomisy brotoced for Assay = L Biwion St .- oocumar EFA - Sitphur l?lﬂﬂdl: {s09) PPM  Manufactures =
e 2 S, o UL Tt e s et ot 4 R v i hon . Ditrc O (40) PRI Model -
LN [l | Citbariwioe et .
o1 e coen ok bt 1R 10 8.7 cesien i E‘f::ﬂub'::‘lde(co;) PPM  Seral Number :
ANALYTICAL RESULTS - e E
Conmpohrnt Roquesisd Artuat Profocct  Tolu) Relstive Assay - Expiration Dsle :
Concsntration Concntration Method Uncerizinly [N
3 3506 PR CTE PPN E] SEO R FIST Trcesthy TEa2015, CIIBE0ND - e
NITRIZ THIDE 45,00 F7H 443e.90M Gt i 0.8% Nt [racesbhe 17/737015, CIANIDIE = - point gas test dats
Sulk Uk DIOKAE 45,00 PPH 4832 PPM o1 e 1% MAST Tracastle ONEVZDIR. DIANZATE A
CARSOIM MINONIDE 100G PEm 1607 PPM ] < 0 4% MIST Tiglarabis BT232010 Reference Vaiue (ppm) D 'l"";:,m} Difference Error [Permant Ertor|  [% Brer )
HIFROGEN Savics lewti [fem | BO | 22 2 | 22 23
CALIBRATION STANDARDS level 2 Som 400.0 005 i5 | 04 | 04
Typa LoD Cylinder No Concarliralion aticn Daic Remak { Meacurng Rende 540 ppts Averagn Dfference (%) ! 1.3
NTRM 1850021 KPLDEAZVE 245 % PP AlTERIC DXICESNITROGEN Niv 08, 2023 JALceptabls Limk £ 5%
NTRM L2110 EAL DG4I £ 01 PPN NITRIC OXIDENITROGEN | Mor 12, 2074 —
HTRA 10T RALIMILS 250.0 PRI SO NTROBEN Nov UE. 2023
Hifm o241t HALDCAART-Hs2 52,03 PPV KO z Mar 12, 2024 <56 +
SR DT RALIRIHE 45,57 PP SULFUR GIGRIBSMITROGEN Jua 7, TRz - —T—
IR 072508 KALDGLSTE G700 T PPN CARBON MONDXIGENRIHOGER May 14, 2171 E prrS : 1
ANALYTICAL EQUIPMENT o -
Anslytical Principle Lant Muttipunt Calibration B _: =
CQOMKS FTIR B9 8002 [3FC] AA 18, 3019 E —
13 1K FTIR 00032005 R 422,010
10 MKE FTI 600928052 e RH22. 300 &
S62 MRS, FTIRAI0SZYEES FTIR 4422, 2018 | ]
am 45D
Triad Data Avafiable Upan Requent
ROTES;RANS SINECMOI ==
POR 5110022210

GROSS WEIGHT 28.6 KG
HET WEIGHT_ 4.1KG.

on file
Approvad for fislsase

Fage A of $RO-4D1E2E192) = —.
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Baugus, Bangkok 10260 Tel: 05I-154-2604,0-2399-46%

Calibration Certificate

THAlI METEOROLOGICAL DEPARTMENT

4353 Sukhunnit, Bangna, Bunghok 10260 Tel. 081-454-2804,0-2309-046¢

tssued by : Catibrabon & Test Section : Mateorologics! Instnaments Bureau

Datcaf Issue 14 April, 202) Centification No. 215421 The Result of Calibration
- Page lal2 Cemfication N, 21821
(4 Apwil, 2021 Fage: 20 2
Objact 4 Weather Sletion Handard HOOK GAGE KO. 1425 TESTED AN_MO.\l ETER
Cltrusénte Anenswminley | Presisre | Vcumm | Frebsure Velaclly [ Correction
Manutaciurer ; Met One frsiumants e inchen | Isches- | hka mave omisee
1.00 - . - -0 .00 i 0%
Mode No, Data Legget 4664 ¥eirvs Sensoe 03B im o . 303 .01
500 - - - 305 <005
Mg Code Data Leggel X4726 ¥iing Sensor 3282 200 . 709 .05
902 = N a1 ~0.0%
Cuslomer Unkted Anatyst and Enginsaring Consulian Co Ltd., 101 - - - 1.1} .32
81 Sal Udomsuk 41, SBukhumvlt Rasd, 130 - 1.6 418
Bangchak, Prakstong, Banpkok 10260, 1501 - N o 1520 019
nn2 - - - 1714 a2
Calibmation Condilion @ Temperatre 251 °C  Baromelic Fressure 10132 hPa 2002 - - - 20.16 0,14
NATIDNAL STANDARD WIND TUNNEL  :Themnal Anorigrter B42 SN Bi5C3 Wind Alofi Plotting Board
- HOOK GAGE NG 1425 - Wind Atoft Pletting Hoard US.DEPARTMENT OF GOMMERCE WEATHER BUREALH
ALLS.T. Tast Refemnne Number 731241560 B wiNe mnm— | TEISTED b;l'iND DIRECTIIN
+ Unrasome Anemomater Hodul DA-BSO-3TV (sensor TRO0AM) W o 0 B
Serial Number 110730028 (sensor 120629586) ap 91.2
JAPAN QUALTTY ASSURANGE ORGANZATION 180
LT 270
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TrAI METEORULOGICAL DEPARTMENT

4383 Sukhumsil, Bangae. Batighak 10260  Tel. UR1-454-2804,0-2395-046%
Calibration Certificate

THAl METEOROLOGICAL DEPARTMENT

4383 Sukhutnvit, Bangna. Bangkek 10260 Tel, 03(1-454-2804.0-2399-04569

lssved by : Calibrabon & Test Secton  Meteoroiogical Instruments Burgau

Daicof fnue 14 April, 2031 Cenificmion No 218721 The Result of Calibration
Poge 1 of 2 Cenification Ne 21821
B - 14 April, 2021 Pape : 20f 2
Object : Weatner Siatien Stpndard | Hoox cadE xo s TESTHED ANEMOMETER
Tlrasonk Anememetcr | Pressure \'xm— Pressare Vebacliy I Carvgetion
Mpnulachrer Met Ong nstiumen's e foches | dexbes | EP2 misec niwe ‘
150 1T 1 -] ) [ ow
Mode Ko, @ Diatis L upger S84 i Sgrisor (R73:} 10 . 30 062
500 - - 50 0.0
700 - - - 7.0 .o
602 - - 90 (X
Customer o - ne [
13.01 - - 130 00t
1591 |- |- 160 089
17.02 I - - 150 093
20,02 - : - 210 e
NATIONAL STANDARD WIND TUNNEL i Wing Aloft Piotting Board. =
US.CEPARTMENT OF COMMERCE WEATHER BUREAU
r WIND DIRETION [ TESTED WINM DIRECTION
| o
]

s

Muinr

THAI METEOROLOGICAL DEPARTMENT
4353 Sukhnmvit, Baages, Banghok 10260  Tel, 031-454-2804,8-2399-0M6Y
Calibration Certificate

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghok (026D Tel. D31-453-1504,0-2395-0469

Issued by. Celibration & Test Section: Mateceological nstruments Bureau

Dateof bssue 14 April, 2021 Certifieaton No. 21621 The Result of Calibration
Page : | of 2
) - 14 April, 2010
Object Waalhwr Station ] Sundard T HOUK GAGE N, 1428 TESTED ANEMOMETER
UVHrasonk Ancmpmeter .;\mr I \‘m‘mlv\: Fresiarg _\'_lln;ny__ ('nru:hm
Manufgcturer : Mel One tstruments mizer s | xhes kP2 mier e
_ 1,00 T - | - o o0
Moda No 302 - - - )
00 - - - G0
Mig Corde 7.00 . - b.0
9.02 - 062
ot ) . sl
130 ) . 0l
1301 ) - 00l
1702 - - .02
2002 . . [ )
NATIONAL STANDARD WIND TUNNEL T

o

ga
JAPAR QUALITY ASSURANCE ORGANIZATION 181

AN TRl
o S
LOsicar O
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukbumelt, Bangou, nngked 10260  Fel, 081-454-2804,0-2399-0460

Calibration Certificate ,‘. THAI METEOROLOGICAL DEPARTMENT

4183 Sukhumvit, Bangna, Bangkek 10260 Tel, 051~454-2504,0-2398-D409

fssued by: Calbegtion & Tesi Sedllon - Metzoroiogical Instuments Buteay
Dateoflssus 20 May, 2031 Cenlifienfion 0, 17421 The Result of Calibration
Certification No, 27421

Page | of 2
20 May, 23021 Page 2ol
Obfect winather Stanon [ Standary HOO UAGE NO. 1425 | THSTED ANEMOMETER
Ubtrasonic Abcmopnite ’WT;"". TPraasure [ Velnelty T Elrrnzﬁun
Mandatiurer Ms Gne inshutpenits misec ey | withee | hEE afiec | ke
' 100 1 -1 -1 w | wwe |
tode No. Daw Logpe ban Yt Sensor UME 302 -l - LA 42
500 . su .00 |
MipCode Data Loguot X2372% Wity Sanscr X231E60 700 - . 7.0 a.00
a0 B N o0 om
Gustomer Unitad Anasyst and Enginaering Consu'lanl Co. Lid. 11.00 - - 1o L]
83 SpiUdormsut £1, Sukhinmvvit Raad, 1380 - - I 134 040!
Bangchab, Prakanong, Banokow 10260 1300 . - I 160 -nog
1.0z ol 154 098
Casbralipn Condiinit . Temperare 251 °C Baroweldc Prossure 10002 WPy 2002 - Kl -0.98
NATIONAL STANDARD WIND TUNNEL :Tnermal Aremometor 842 S 91583 wind Aot Ploting Boart,
<HODK GAGE NO 1425 + Wand Alol) Piotting Boatd US.DEPARTMENT OF COMMERCE WEATHER BUREAU
KAST. Yesl Relererice Numbsr 731/247450 I WING OIRETION ESTED WD DIRECTION |
+ Utirasonic Anemumater Modha! DABS-ATY {eengde TRBUAH) = — ¢ n
Serial Number 110720029 (senspe 120629586 ag 80
JAPAN DUALITY ASSURANCE ORGAILLALION 180 jr—
B i T LT

Sr
b

THAl METEQROLOGICAL DEPARTMENT

4383 Sukhumvit, Bavgna, Banghok 10260 Tl U81-154-28034-23¢9-0M69

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangos, Bangkok 10260 ‘Tel, 0813542804, 0-2399-1H69

fssued by : Calibraton & Test Section © Melearologlcal instumenis Bureay

The Result of Calibration

Date of Jesue 20 Muy, 2021 Certifivalion No, 273/21
Poge : { of 2 Cestsfication Ney, 27321
o 20 May, 2021 Pape 2 of 2
Disject Wenther Slation [ Standard | HOGK GAGE KO. 1425 I 'I'ESEANIL“OMETER
Pltrssonlt Antiothclt hﬂ:e| o— Vn!w’tl Velaeity T ;‘-hmninn
Kanutachurer et Ono instryments misec wehes | ks | W | e . mirer
100 = 1 _| - | o | o
Wode Np, Gartia | gt 587 Winri Sensmr 0348 102 - - 39 a4
5.00 . - 50 oo
Mig Corde Dsia Loggar Xic44e Wit Sensor XG53 700 . - T D.ows
| %02 N &0 [(X1x)
Customer Ussfud Analyst eni Engmeanng Corsulisn: Co Lie, | 1.0 - 1to .01
21 S Udenisuk 41, Sukhurma; Road, 1300 - 13.0 0.01
Bangchak. Prakanang, Banghok 40760 1501 =i - 150 a0l
17.02 . 170 02
Callvation Condiiion ;| Tamperature 251 9C  Baroincins Pressute DORE HPa 2002 | - - W4 Qud

Wind Aloh Ploting Board.
US.DEPARTMENT OF COMMERCE. WEATHER BUREAU

NATIONAL STANDARD WINO TUMNEL - Themma' Anemometer §42 SN 93583

HOOK GAGE NO 1425 Vg Alsti Potling Bcand
R.AS.T, Test Referonce Numher 735241480 T WIND DISETION T TESTED WiNO DIRECTION ]
¢« Ulrasonip Anamomaler Madel DA-B50.3TV {sensor TR-8DAH)Y _O - [ 11
Serig) Number 110730028 (sensor 120623588) % ]

JAPAN GUALITY ASSURANCE ORGARIZATION 180 |
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CrossLab

Agilent 7700/7800/7850/7200 ICP-MS
Preventive Maintenance Checklist Standard

Agilery Preventive Maintenianoe provides factory necommended service for your analyticat
smstruments to assure mefiadle operation and the accuracy of yous fesulls,

Delivered by tughly irained and centilied service engineers uging genvine Agilent pars and
supplias, Agilent Preventive Maintenance provides most comman garz needed to keep your
systems operating at theit peak This checklist will be comploted at the end of the service snd
provider to vou as a record of the preventive Maintenance

Customer Information

1 Cuslomers should provide aff necessary operating supplies upon request of Ibe epgineer

2 W oustomer would like detertor or other common consumaties replaced during P, have part
available for the FSE and communicala expectation prior to day of PM.

3 Acustomer anitative shonld be availatsie 10 e enginesr winls parfomiag 1he prevertive
magintenance prosedures.

4 Any paris, not included in the Parls Lists secfion of this document, are nat part of the

reconmymended Preventive Maintenance sesvie, ror are they included in the pilce af1his
sefvice.

5 if a systern requites the use of exlig or spesial procedires and/ar parts for the maintenance
service, then these must be ordered sepasately and charged as a repair, which may Incur
additional costs.

Rewsion 15, Jesied harch 30, 2072

Boevman] pen arrber DUODT206

FALNITDS  Geddd 90576 Page o ot a2
D Aglent Technatopes.Ins 2001

- Agilent

Apifant

Crosslab

System Information
O Check this box it an instrurmet confiquration repxan 1 aitached msiead of compleding
the tabls
Instrument System Name and 10 1900 ICAMs ;  GSHDBA
Instrument System Site and s
Loostion
List Sysemn Component Product Numbers Listthe Sera Ny of
1 L VTLE] PARE RN
2 GaA AUBEY o122
a
&
H
&
7
a
2

1CP-MS configuration table Ealact the type or wiite in the type if other

Nehulizer | OMticroMist | A Micro Flowe| W Mist | o mhex =
.pray Chamber E’Uumz | O PFA 1O other

B'Ol.hﬂl 1 0 Demouniatée | @ ather

NI O PO N lated 1 Q pther

A3 Pt O olher p——

DOOD?206

CAgiIem L b
rossLa instrument Preventive Maintenance Checklist

From Insght 16 Outtere
Important Customer Web Links
e Formore information about Agilent Technologies services, please visit our webslte using the
following URL: hitp://www.agilent.com/en-us/products/ t vice-
repalr

o Toaccess Agilent University, visit http//www.agilent.corn/crosslab/university/ to leam about
{raining optfons, which Include online, classroom and ongite detivery.
Atraining specialist can work directly with you to help determine your best options.

s Auseful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consurnables for new instruments, and other valuable information,
Check out the Resource Page here: hitps//www.agilent.com/en-us/agilentresources

« Need technical support, FAQs, supplies? - visit our Support Home page at
http:f/www.agilent.com/search/support

« Getanswers. Share Insights. Build connections:
Join the Agilent Community at https://community.agilent. com/welcome

Service Engineer's Responsibilities

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

« Only select those pages that relate to the systern or module belng serviced.

= Complete empty fields with the relevant information.

» C the relevant checkt in the checklist using either a X" or tick mark “v™.

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

s« Complete the Preventive Maintenance service in the order of the tasks listed.

« Complete the Service Review section together with the custorner.

s Completethe f?e\lds for page numbers at the foot of each selected page

« Completethe tme.l number of pages field in the Sesvice Completion section

« Askthe customer to sign the Service Completion section including customer’s and your
signature.

Additional Instruction Notes

None

Aevision 19, Issued March.10 2022
Devunent parl nuer DBDO7206
Part Number: GB400-006768 Page _2_ of _13_
& Aglent Technologres, Ine 2022

- Agilent

C ross La b Instrument Prevenlive Maintenance Checklist
From tasight 19 Dultaure:

Preparation

lz Discuss any specific issues with the customer before starting.

m Review the instrument logbook for recorded problems and comments.

1A Review the instrument Error log for wamnings and errors

Save instrument control settings (System paremeter) before starting the pracedure.
[ Perform a general inspection of the system for cleanliness.

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

A check system for required installation of components, settings as defined by current
Service Notes

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

@ Begln systern vent.

Preventive Maintenance Procedures

Main Preventive Maintenance Task Section #1 - Inspect and clean system
while venting

I Perform a general inspection of the system.

8 Look for any obvious extermnal damage or problems.

JA Check that the hinges for the top covers are operating correctly.

J2 Check mechanical pumps for evidence of excessive fluid teaks.

p Inspect vacuum hoses, pump exhaust tubes and power cord for excessive wear.
3 Inspect Shield plate cantacts. Clean if needed.

12 Inspect the tape lining on the peristattic pump clamp; replace the tape If wom.
[ Check and replace drain tubing from SC to drain if wom,

A Check electronics for dust accumulation, ¢lean if necessary.

Auwision 19, Issued March.10 2022
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Maln Preventive Maint Task Section #2-1 Mechanical vacuum
pumps — fepar, Vocoom pumg btnaen PR becwsc Vaguom pomp

o kel oller et

A Cram ane raplece mechanscel purmn fiuid

@ Renlace e ail rmst firter cartridgessi elerment
& Dlean the fan cuwnr.

i} Replace the anti-suck valve

B crean the ol pan and purn exterion white checkaa ot sigibs of oil leakage
a Venty propes od recyzling tunciicm from extemal off hiter {DSA02 onfy)

Main Preventive Maintenance Task Section #2-2 Mechanical vacuum dry
pumps (option)  — wla
0 rhech 1w oll leve! gauge of the pump mate: Tha lovet may De lower thar e jowe: Bt
durning operation, which is narmal Stop the pamn anc watt uil the level hecomey
stabla, thei chieck the tavel, If 1he ol lve! ts wer than minimum kvl ine, 1hete s &
passibilty of oil leakage from the pump matar gust bax, Bnd it i5 recommentied 1
wplace the entite NeoDry 36 pump

O Chenk the ballast valve is set 1o the oper potiton

O Replaze the pumpeviry 4 years Note You must comipiete the EBS farer when
fetuiminig fne purmp.

Main Preventive Maintenance Task Sectlon #3 Cooling water system

@ pram coolng fuid

B) Remove, clean, and tenstall meta) mesh filter of Cridler or heai exchanger
@ Remove, clean, and remstall mats! meah fiter ar hack of ICPMS mstrument
JA Refill Agilent Tool Ciear Polyclear Pius conlant

[A Cloan the A filter (witer, comprassed ar or vacuum) and the condenser (compressed
&1 0F vacuum)

& Periorm fastary teset of ohiller and resel temipi atute Setpoant 10 200

U726
Agilent
Agilent
CrOSS I-ab Instrument Preventive Maintenance Checklist
[From: faughs e Charsem

Main Preventive Maintenance Task Section #8-1 Auto Sampler SPS 4

A Clean the spill tray, rack location mat, énd frames and chassis with a damp soft cloth
and diluted mild detergent

{3 Clean the auto sampler cover panels with domestic window cleaner

) Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes

2 Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning,
damaged edge or dsmaged connectors

[@ Pump Tubing Replacement: Replace peristaltic pump tubing. Replace all tubing that
goes from the rinse station to the pump and from the pump to the waste/rinse botties

ﬂ QC Testing: Using customer’s racks and the Agilent software (SPS4 Calibration Wizard)
move the sample probe to the 4 outermost comers and ensure that the probe is
centered In the vial.

[d Final Inspection: Check that afl components are tight.

Maln Preventive Maintenance Task Section #8-2 Auto Sampler I-AS — ,.(,1

O Clean external surfaces of the Autasampler, this will protect the service teshnician from
patentis! chemical bumns

O Pump Tubing Replacement: Replace peristaitic pump tubing. Replace all tubing that
goes from the rinse station to the pump and from the pump to the waste/rinse botties.

0O QC Testing: Using customer's 1ray and move ihe sample probe to the sample vial 1
{1001), wash vial and rinse port and ensure that the probe is centered in the vial.

Renson 19, Issued March 102022
Documen pan romber DOD07206

Pari Nusnber GBA(X-00678 Page _7_ of _13_
# Aglent Techaokogies, in. 2022

CAailnmL b
rossLa Instrument Preventive Maintenance Cheeklist
Feom lnpight 1o Dutconc:

Main Preventive Maintenance Task Section #4- lon lenses cleaning

[A Replace interface ion lens assembly with the one-piece X-lens assembly.

[ If the current Interface fon lenses are not the one-piece assembly, hand these to the
customer to have as a spare set

[ Remove extraction/omega lenses and clean all lenses.

I Execute shield contact and conflm resistance fram shield 1o ground < 1 ohm by
opening the gate valve

Main Preventive Maintenance Task Section #5- ORS cell cleaning

& Remove ORS cell, plate bias and deflect lens, clean all fenses.

[A Replace ORS gas filter trap, if 75% or more of the indicating material's color has
changed.

Mass Fllter Task Section #6- Mass Filter Check

2 Using a mirror, verify condition of pre-fitter. I resolution tune is not optimal (poor pesk
shape and unstable mass assignment) and pre-filter is dirty, make a recommendation
that customer log a repair service cail to clean the pre-fitter and mass filter.

& Replace octopole. Reinstall plate bias, deflect lens and the ORS cell and close analyzer.
Ju} Purnp System Down

Detector Task Section #7- Optional Replacement of Detector

B if customer has previously purchased a new Electron Multipfier (EM), replace EM and
reset detector voltages, Customer should replace EM when either voltege spproaches
the upper limit: Analog HV: 3500V, Pulse HV: 2000V.

=g Purmp System Down

Revision 19, Issved March 102022
Pocuiienl part rumixe. 0007206
Part Number. GB400-90678 Fage _6 of _13_
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CrUSSLab Instrument Preventive Maintenance Checkiist
From beight io Cuseme: N

Main Preventive Maintenance Task Section #8-3 Auto Sampler ASX500 — nla
Q) Clean extemal surfaces of the Autosampler, this will protect the service technician from

potentia! chemical bums.

O Inspect the Z-axis PEEK drive cable for kinks or shight bends. Power off the autosampler
and manually move the Z-drive up and down using the rotor on the rear of the
instrument. Inspect the 2-axis drive cable for kinks or slight bends. If the movement is
rough and hard to move, recommaend that customer replace Z-axis drive cable (P/N
(3286-80331) or Z-axis drive assembly (P/N G3286-80330). If customer has part readily
avallable, replace during PM.

O} Pump Tubing Replacernent

Replace peristatic pump tubing. Replace all tubing that goes from the ringe gtetion to the
pump and from the pump to the waste/rinse bottles

O QC Testing
Using customer’s racks and the Agilent MassHunter softwae move the sample probe 10 1he 4
outermost comers and ensure that the probe is centered in the vial

Q Final Inspection Check that all components are tight

Main Preventive Maintenance Task Section #9 1SIS3

[ Replace 1SIS valve seal (P/N G8411-67111)
[3 Replace piston pump seal (P/N G8411-67115).
X QCtest

Verify the function of valve and syringe pump. Make sure that there is no leak from the valve
and pump tubing connections.

Revision 19, 1ssued March, 102022
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Restore Instrument
B Perform the system post check.

12 perform quadrupole matching.
Q) Check this box it you have run a performante repoit 10 record the meter readings.

H perform octopole matching. Print ot the repart and attach it fo this checkliet, instead of completing the table in
JA Verify good gas control function by changing the flow and observing the meter readings, Nogas Mode.
perform an automatic offset adjustment for the Ar AMFC. r— 2 — N - T
" ) . Misasurement StandbyMode | Andveis Mode | Anslysis Mode Analysis Mode
A Verify in Tune (using the customer’s last tune) that changes In lens voltage result in the X l NoGes Mote HeGev @ 4miimin | H2 Ges @ 4mbmin
expected sensitivity change. - +
" e . . /5K Prets Aol w® Pa| lolxle'ea| LEkXO' ma 14X pe
ﬂ Perform an Autotune in all avaitable tune modes. Print the Autotune report and attach it .1 —¢ = 2
to this checklist. Anelzes Press SUIKIET P3| BAS KO Pa s X0 Pe L85 X107 Ps
2 Record the EM and discriminator Voltages In the results table. TP Cutrrecd \eo A {co Fa A (L3 I 14 &
@ Rrun 10-minute stabillty test with tune solution. Check the result of RSD is below 4%. Vinter fhow REAVCHIF ] Limen |
Print a report and attach it to this checklist. = |
iiater Temparsuse l_ h ]
J Check the instrument status end record the measurements in the status table. t -
T i e % réet Termz s @ K
z If ISIS3 is available, run 2-point calibration with [SIS3 configuration. -
| tréemaiTemp 1.5 c c
Hotulizer Gag (B9 ths
Guidance Ml 74 Gog i — vmin|
Nesulire? Gas Lmin
If the PM service is performed prior to a qualification sesvice, then use the qualification P :
procedure as a guide for final instrument set up and checkout. Ae Gos Tank Prese L
Pluza Gas Lirrin. |
A Gas Umn |
Service Review Ferwand Povier ' Watts 3 g
| Redlectsn Powes i veatts 3
E attach available reports/printouts of all tests 1o this documentation. (?
| pasma Frea Wiz
& Record the Preventive Maintenance service activity in the customer's records/logbook } -
and update/reset instrument maintenance counters as eppropriate. S¢ Tempevature (Lt <
I Afiix the PM sticker to the system or instrument ngbook based on the customer's OF (a5 Tenk Fross O - s - i
uest. ™
red Ophynal Ges © [ |
a Complete the Service Engineer Comments section If there are additional comments. - S — — —
O DonoLE e $haded colls inthe table Thore are for these 2
JA Review this service, parts replaced, and test results obtained with the customer.
Rewsion 19, Isswed: March. 102022
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From ksight 19 Dutcene:
7700/7600/7850/7900 ICP-MS Test Results Table 7700/7800/7850/7900 ICP-MS Parts List Table 2
Test Description B I Expected Test Resutt | Actusl Test Result Additional parts that may be required that are orderable through the expensed parts system,
| ! |
DhcrimmeterVeitaos LT [__sa Ll Part Description Part Number | Product/Model # where used
Analog Hy Vohiaps | Nt appicable | 2408 v
Pulse HY Venage | Norappicable 155y V. | ICP-MS checkout solutions [5185-5850 770077800/ 7850/7900
Peristattic pump tape (30m roll) [£043-0030 7700/7800/7850/7900
7700/7800/7850/7900 |CP-MS Paris List Table 1 Polishing Paper Kit (#400/#1200, 5 shests each) £51833-65404 7700/7800/7850/7900
e T i - Cotton Swabs, ultra-fine conical bud shape at both  [9300-2574 7700/7800/7850/7900
Part Dencription Pest Namber Mmm&l« Im | ends (100/pk}
r — = e - T | Alumina Powder H660-0791 7700/7800/7850/7900
Amsuch vislee bt SROT7SED IWONTESHTI0N -
ICRMS ! Lint free Cloth 115980-60051 7700/7800/7850/7900
| | 1 sr0erratees | i 5 9 7700/7800/7850/7900
r——— X376 770 ﬁ;::somm \ Citranox 5188-535! /7 /7
Ot elermen) hut 145404 196380029 ’Emgsx’gm i
Replecement coidge for D502 st Wler | 9an9gazmons | T2GINTADD CP-NE -
O M5t Fileer 1% (o5 20418 31621056 TA07300 1CE-5 -
Gropinte Gasie lof Sampie Cone (k) GIOETR ?70:‘!?1::&"1::0,79& Il |
s 1 |
Gempoe Assesntly aamgroag | TTITRRITOITS 4 |
I — ——
’ o 7700/ TR00/ RS0
155 Ciean Fillet Carner Gas. o3 (RS | 2 - J
Orein SR fS9C S0 diain bottfe 3 meter} 6328060077 | rmnakl:i«:ixmm 4 |
| |
e Bl ez osclans i Zgulfk wowery | GHTMemey | . |
THIRIER Eney-Fs alens essemivy GI26067200 | 7700/7B00/7850 | N |
R0 snglsece alens assambly GHAONGTI00 7900 | 3
i];;semluunnmnnas slaton 25mm s P apa4 | 1
PG wame tubmg Smm od ¥ Smem ol 2m GesioBaiz i | 4
e ¢ Gran tobing G3286-80117 asxsia | 5
Tubing 7 connectan kit far drmin GazE4-A01HE ESX%-501 - |
Penistatus pump tafing sét | Garassa ras [ |
n-um.ldamuume bt and drenbants | G3MECE5828 vAS -
Rotor sewt for Valye (1Si53) GBALIETTIY t5i53 - |
b — | —— {
Piston pump See! repiacement kit GIGTIIS | 5153 - |
Revision: 1.9, Issued, March 102022
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Tune Report
H2 Flow 00 mimin OctP RF 180V
QP Parscnawrs
WMese Gein 125 Axis Garn, o080 QP Bios B0V
Mass Offsal 125 Axis Oftsat 006
Herdware Sasings
Torch
TorchH 0.0mem Tarch v 0.3 mm
[
Discriminakor 3wV Analog HY 2439v Puise HV 1551V
e}
Bacsivty
W, Mess  Range  Cout  (RSDK  Buckgwound
S e ,
A A N s 5000 4302 4962 [2300
= [10000  Ts213 267 [ve00
SRR RS e FINEL MU e i
o i | |5 |swo0  Jeoms [ams  [weosm
Samplng Pariod [sec] 031
Integration Time (eac) 0.1
CoideDoubly Charged Ratia
Oxide 561140 1749 %
Doubly Chorgod 701140 2193 %
Tune Pecametens
FPissrrs Pacsnvtens
Plagme Mode - Nebukzer Gas 1,00 Lmin Makaup Gas .20 Limin
RF Power 1550W Oplion Gas - Modery Ges 0,90 Limin
RF Matching 130% Nebubzer Pump 0,10 e Plagma Gas 18,0 Umin
Sample Cepth 100 mm £ Tomp 2 ¢
Lans Paramadors
Extct } 0oV Omega Lens L 1Y Defect n4v
Eximct 2 250V Cull Erance <0V Ficlo Bias 100V
Omega Blas 15V CeRExt -0V
‘ol Passmeters
UsaGas Yes 3rd Gas Flow - Enangy Discrimination 35 V
He Flow 35 mumin OctP Blas |0V
HZ Flow 0.0mitmin OctPRF 200V
QP Farametars
Mas3s Galo 125 Aais Galn 09088 P Bies “45v
Mats Ofice 125 Asis Offsat 008
Hexiwars Satsogs
Yorch
Torch H 0omm Torchv 0.1 mn

20) 18-Apr-22 4:57 PM

Tune Report
Opatstor Home Supzkwan Mok
Ture_7600.0
Acq. Dale-Tioe 18-Apr-22 16:5746
Feport Comment PM Y1222
Instrument Neme: GBA03A JP1S4T1169

—'\..MW d EE N N T
A CE Pt ) N N P
205 50000 341 4606 [24.300
Samping Pedod jsee] 0311
trtegration Thme fse} 0.1
Oxiia/Doubly Charged Ratio
Onido 156/ 140 1723 %
DoublyCharged ~ 70/140 4.363%
Revoluton/axis
r,hl Iﬂ. Mazs  PeskHeigm  |Axs  WECR  |WAI0%
7 13185.61 [ Joes 0723
| ] 595 295|081 0717
M 205 39643.77 20500 |o.ss 0721
|
| Imagraton Time [sec] (A}
i iy H Acquisiion Time [vecj  22.74
. = s ¥ Axts Unsar
Plesms Modo - Nabubzer Gas 0,90 Umin ilution Gas 0.30 Urin
RF Power 180w Opion s - Audlary Gos 080 Limin
RF Makching 130V Nebuizw Pump  0.10 s Plasma Gax 159 Umin
‘Sampie Depth 10.9mm SIC Temp 2%¢
L Pasamewss
Exrnt 1 [11Y Qmege Lons 7V Dafiect wav
Extrect 2 1650V CelEntranca 20V Plate Bas asv
Omege Biss v CenEdh S0V
Coll Paramatars
UszGas No 3d Gas Flow - Energy Discriminesion 5.0V
He Flow 0.0 mUmin OctP Bles a0V
193 18-Ap22 4:67 P¥
Tune Report
=
Discrimlnsior 39mv Anatog BV 2039V Pulss HY 1861V

ATAN-22 4:57 PM
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Certificate of Calibration

Equipment : HEATING BLOCK
Mannfacturer : Envirenmental Express
Mode! + SC 196

Serial No, 3 6974CECW3I285

Customer Code : BKK_F1.0054

I’ No. : T5306A3

Customer : ALS Laboratory Group (Thatland) Co.,Ltd.
104 Phatthanakan 40, Phasthazakan Rd., Kirwaeng Phaithannkan,
Khet Srizn Luang, Rangkok 10250

Customer Location : Acid Digestion Lab

Date of Receipt 1 30 March 2022

Calibrated By : Watcharapon Sangton

The 2re for a confid prabability of appraximately 95%,

This Certifcate is lysued in with the of granted by the Thal Laboratory Accreditation
Schemo which hat essessed thy messuramant capabliity of the laboratoey and s y 1o gnized pational
standards and 10 the units of measurement realized at the cartespanding nutional standard laboratory. This cartificate may
riot be reproduced sther v bn full except with the prior written approval of tha Metrofoglest Center.

ENT L2 T8 np8.57

Metrological Center
@ ‘ S C G SC! ECO Services Company Limited
p—- gm0 33/2 Moo 3, T.Banpa. A.Kaengkhol, Saraburl 18110
Telephone : +66 2 5865 57924  Fax : +56 2 586 5109
Waebsite : www.scieco.co.th E-Mall ! calibrate@scy.co.th

Cettificate o, T220730 Page 3 of &

Calibration Report

FM-L33 KISanu357

Metrological Center

) s C G SCi ECO Services Company Limited
iy . 33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110
Telephone : +68 2 585 57924 Fax : 66 2 586 5109
Websile : www.scieco.co.th E-Mail ! calibrate@scg.co.th

Certifiente No. T220730 Pige 20f 6

Calibration Report
HEATING BLOCK
7 Aprit 2022
Temperuture : 218231 °C
Line Voltsge : 221.6-2263 V
Relative Humidity : 55-65 %RH

¥Equipmeni
Date of Calibration
Envizrenment

Conditlon of this resmliy of calthration :
1. This cquipment was calibmted by insen nine sandam thermacouples type T into its chanber |, e othier one
sinndard thermorouples type T use for ambient Th ibration was done i
w WI-T20,
All duts sbow below were final vatues and the initial dein from customer requesi , The vemperusure scake used
ws bascd en 175 - 90,

2. Roferonce Standard Instrament ©
Inieumen Model Iustrictsent N Cenificuic No. This Do
T TYPET TH22-TNIID T2H0008 U8 June 2022
T TYPET TNIE-THAO T210008 08 June 2022
DATA LOGGER 349704 Ty T210008 08 Juic 2022

Ll

This centilicn is ceable o 2
Walional Insifiute of Metrology { Thailund ) trosgh Metrolagical Center { NSC-TESE-TIS 17025 CALIBRATION G244.)

4. Condition of ealibrated ilem - good
Lquipmen) Deseriplion ;
Timwe Consml 2 How _ 25 Mime A 95 °C
Frosh AirDamper {_JOpen  [_JMin [ ] Mediom  [] Max
Closc
X Not Avaitable
5. Atfjustment

(X ) ufter sdjusiment

() without edustment

FM-L0Y 000357
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ademsurement Kesulls _

Cabtration Fotat Average Standard Resding st each position {C ) |
W1 Holed-doled] TN | verz | vams | rery | TRms | nam
TAL POINT Mau ne | om ('R [THET N Ib
vt Min v | am w31 5340 w132 7
Avnge | 933 9354 x4 493 e | won
[ R2 HokeT-Hok12| TN2T | T8 | TNI9 | TN | TN23 | TN
[ mm s | o4m | Me | 8455 9382 9500
1 shin o408 9425 06 9337 9526 254
| Average $4.31 94,50 P36 2 w54 .12
[ RS Holei3-Holels| TN213 | TNam | wnNaas | TN236 | TN237 | Thaas,
Ma, ya ) [ atkd oL 591
Min o Br] w20 w2 a4 )
Average W .36 A9 wsh uh 45
[ R4 Woleio-lolezd] TNZ3 | TN | TNaal | TNZ2 | TNZ2Y | TNI4
Min [T) w0 s 9587 [oE] o0
Min [0 N6 9331 95.61 5.1 9585
Avernge | W81 [*FY 9562 0 0362 o0
| RS Hol25-Hele30| TN22S | TN216 | TN2I7 | TN218 | TN229 | TN230
Max 9628 79 867 | 6de oi1w WM
‘Min 95601 96 10 9502 96.20 9535 95.7%
Avome | 9618 9624 %20 637 9604 9580
R Moledi-Holeds| TNZI | TN22 | TNNI | YN8 | TNDIS | TN
Mg h Ry w9 708 646 Va3i 95.76.
Min Xi 8 90.63 6 b 0% 9508 gia
Average | 9644 96351 [T %628 16 9340
WY Hole3-Holed2] TNIX | TNZS | TNZS | Tnase | TN | TN
Max 646 9635 9649 56.06 9895 )
Min %6.13 9554 9545 w1 viel | 97K
= Chw | WM ww | e w2 | es | oM
E_ RN Mofed3-Heleds| TNZZS TN IN225 TNR26 TN227 TN
May se91 o038 5.1 56,19 3 549
Min 9655 %11 9530 [ oy | usm
Ao | 96 Y 9396 90103 9618 96.0)

FRA-L13 1ORI30-S5-5T
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Measurement Results
_('Jlﬂhrllhu Paint Average Standard Reading at cach position (uf.‘)
R Molel-Hotes| T2 | TN212 | TNz | TNad | TNIzs | TN Messsrement Resuliss
CAL POINT M AT WHeE | 10479 05 54T | 10548
[ w | wn | wen W77 | wea3 | veask | onid | won
A | | e | owesy | wsss w3l | wsa
[ K3 HokT-Hol)2] TNII? | TN228 | TNaz9 | TNz | TNaal | TN - —
Max 10545 104,73 105.65 wsed | 10597 |l HEATING SLOGK Temperature Distribution |
Min 10528 105 41 0535 10552 | 10560 w518 -
Avirage 10542 10538 10850 105,65 10552 10508 Reading (U |
[ R3 Raleli-Hokds| TN233 | TN234 | IN135 | TA2%e | TN237 | NI Setting (') T Sublln (') Vacertsiay £C)
[ s | oo | oo 08 €1 whos | west | WK | Min=ss Avernge
| Min | osad WAL Wiss | ibAse | wsdd Wi | ey | WG, 1004 | nay I a3
Avtsuis 10080 103 48 lusdy | aesm | 10847 1328
| Rd HHoki$-Holeld| TNI39 TNIO TN1t TNIZZ | TN TNI24 usa ] 10540, 1054 1651 (3 0.7y
Max 103,48 [{ X ] JHAH 104,51 L pam
Min 105.61 s 37 1427 3y b 12 I .64
Aveuge 054 1054k 138 10447 1K 0 10469
RS Holc1SHale3d] TN2IS | TAIe | TNZ2T | TNI8 | TR | INDD * The quied wmcertomy exchels * eniformity
May 16494 105 p_essrol tosok | mes ] lbeee T culibeanw st srply ooy the whevee calibested e
M 105,77 0475 194 78 [{225] 1T 1B4.49
‘“;F ] PERYT] NTVITR TS ] Jaaw The Tean! uf 1o was faund pocwmte 83 shows an detc wead place 17 tesl oaly.
RE Wolcdi-tiokds| TN31 | T2 TINDA | TmaM | Taas | Tems Tl setreened expaeabis sy 1 based U 8 st wisriet v srulciplond by & sueerips fuctur & which fur a Idivoinuasn, puvid o
May | o e ICED L ICE 1 lovel of conditence of spprosimmely 5 % .
Mus ¥ 19527 e 30
Aveage | 8¢ [ 10475 10431
R? HokedV-Holef2] TN237 | TN2M | TNz» | T2 | TNz | Tan
Man ws.t? 1087 10389 X 2 [{EEN]
M LU0 U832 104.4) 10435 10304 o837
Avemgs | 10808 | 1GRE2 | GaS0 | 1oady | (oSa3 | jwas
[ RE laledMiolcds] TN2I3 | TR2d | Tmazs | Taaze | Thenm | TName
A 105.61 10843 108 0 10477 1467 10302
Mn 1034 10324 ] 14 6t Jo 70 138
Avenige 1 (TR ] ws el 104 69 10424 [

1M1 )3 A5 FALTS R 300857
] PENTA CALIBRATION CO., LTD. PENTA CALIBRATION CO., LTD.
NN P E " T A Q6124 Ths Connect 13 Vikage Kanchanaphisak Rosg . P E " T A 667124 The Cannect 33 Vilage Kanchanaphisek Rooo
Qukmes Prawe: Bangkak 10750 * ) Ochrial Prawel HBangeok 10250
kl CALIBRATION Tel: 466 {0) 2068-9773 l \‘] CALIBRATION Tel: +68 (0; 2089-5773
www pantacsl com : = onww.prrtacal.com

Certificate of Calibration i

Certifhzal Nu.  PROAZ2Z071

Represend to Certificate of Calibration PTCRO7/22071 Measurement Results:

Certificata No - PYCATREN Page: 1o 2 = Without Adjustment :
Equipmant; Digta’ Batance Condion Normil rifiatind . ’
Function Calbation, ) ARSI
MaicHSCtr] Setie Serial Ho 6207052 Eccentric Emon weign 1 be 112,150 o7 of Maximum cepachy
Model: MSEZZ4 100-0u 13 N B ENGOO2 Ecoentrcny test 100 (@
Typs of Batanoe: Singile mierval "\\(. = ] /{‘ \ [ Posltion (g
3Ty {3 1A 1 ] 1 3 o T
Customer; ALS Laboratory Group (Thailand) Co. utd i = /1:1-___«_ = | m o -Eu'uu?Jl.mm R
104 Phalthanakam 40 Phatthanakam Rd,, I \3\ 2 [ eammm devanan T
Kivwaeng Pharthanakare, Khet Suan Luang, Bangkok 10257, )
Envi Condition 214 v . b7 Repeatsbility Tes! : Weighi 1o be 34° % L, < Maxmmum capacity
Hurmaty GIEwRH . 47 Oalemminaton of the standard dewaton of wanghing balunce .. Readabédy Goult )
A density 1 kgm’ — —_—
Noming’ lest vakse (o) Stantierd Deviaton
Cafibeation Plsca: ALS Laborstory Group (Thaiand] Co.Ltd ] 00 ﬂl— .D0005
104 Pratthanakam () Phatthanakamm R, T o
ahwaeng Phakhanakam, Khet Suar Luang, Bangkok 10250, Esros of inticabon : from nommal velue, Readabilly 20001 ig)
Nominat Valus | Conventional Mass Indication Correction of Bslance | Unoertainty 'y
The Method used: In house mathod, PTC-WiG7, base on Eumamet cg. (8 L) @ Ll L L
Traceabifity. This. cartifizats i raseable 10 the $tUnits through Tha: Galibrston Service Do, Rt 3 S0 S0 S — N
0.1 0.10000 01000 t.0000 2.00017 220
. NSC-CINSE Acrreziestinn No . Calitration 9189 0 0.50800 5.5000 00000 200016 om
Date Racalved: February 25, 2022 [ 1.00001 10009 0.0000 009016 z.28
Cafibration Date: February 26. 2022 2 200001 20000 o000 000016 278
izsued Dals. March 03, 2022 € 500001 5 0000 000 200016 228
Calibration By, Mr Rungroje Metowul w 10.00002 10,0000 G000 conms 22
2 2002002 20,0000 (i) 00INIE k)
b H103001 00000 fLenn nonge? FAL]
100 100 DT0Z2 s9.0009 .00 100020 216
120 120 00004 1200000 Q000 400073 203
150 160 00003 149 (rRI0 0.0000 G 000z Lo
200 200 DI 199 9354 0.0001 0.00030 _-flﬂ_' |
The rmmsmmrm s gl g 22kissts G v sl UCC LIty WHEN & GELPd 10T MG RANKAINY wra A ety Noty, Weighi nf Bdjust o
e rovernge factm 1A 34 w0 oriviss a wrwl oF s cmifcinaon OF sina Gasteriuly 95 T ol nmad wy S5 g daniur wkd 17 B b
Expression i Uncenamiy n Mesvizersnl IGUWL (he ol Bin® He iesite rasle orit 15 thes dame caeaajed The Eﬂd or Cﬂrﬁﬁm‘ﬂ

THE LDV aGn CETICAE: Wnal NS Db (6IA0CLONG €XTEE #° 331 ORly, WihOuT W AIEN SLEPOYA' oM. DEnln CI/OOREC £0 , ho
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Metrological Center .
SCI ECO Services Company Limited @1’ s CG MetmloQ ical Center

/ S C G SCI ECO Services Company Limited
3342 Moo 2, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand,
Sarsbuns Tel; 6636273086 Fox : +68 3627 3100 32 Moo 3. T.8anpa, AKaengihoi, Sorabul 18110, Thailand LS
Boafigkok Tel . +668 9205 6851 , +689 8247 2360 J - — e e— - et
Webslte : www.scieco.coth  E-Mall : colibrate@scg.eoth Certificate No. T212123 Page2 of 3
Certificate No, T212123 Pape } of 3 Calibration Report
Certificate of Calibration
Equipment : Chamber { Incobiator )
Date uf Calibration :+ 4-5 October 2021
Equipment : Chamber ¢ Incubator ) Eavironment : Temperature : 23.8-24.9 “c
Line Voltage : 227.5-231.1 V
Manufacturer : SHEL LAB Relative Humidity @ 55- 65 %RH
Mode! : 2020-2E ‘Condition of this results of calibration :
1. This equipment was calibmted by fascrt nine rosistance thermorneter deteciors inta its chumber . the other one
Serial No. : 802899 fesistance thermameter detectar use for ambient semperature neaswrement , The calibration was done In sccording

10 WI-T20 { basod en ASTM E145-94 ( Reapproved 2001} and AS2B53-1956 ).
All dat show below were final values and the initial dato from request . The tripers senle used
was based an ITS - 90

Custormer Code : BKK_EN00D5

ID No. 1 T7499A0 2, Reference Standard hnstrument |
Instrument Muodel Tustrument No. Ceytificate No, Duc Daic
Customer : ALS Laboratery Group (Thaliznd) Co.,Ltd. RTD 100 vhim 284{CH3-10) 1210118 2 Fehennry 2022
DATA LOGGER  34970A T42 T210t1B 2 Fohruary 2022
104 Phatth kan 40, Phatth Rd., Khwaeng Phatthansksin, 3. This cerificste is tmceable to ;

Nniann] Enstitute of Metrohugy € Thuiland ) through Metrologicnl Cenfer { NSC-TISI-TIS 17025 CALIBRATION (2443

Khet Suan Lusng, Bangkok 10250 4. Condition of calibyated item : goed

Equipment Deseripting .
: Titne Constant 2. How _ 20 Minwe A1__20_ °C
C 1 . Wet Cl b2 20
L Wet 7 La Frosh Al Damper | JOpen [ JMin [] Mediom [ Max

. Close

Date of Receipt : 1 October 2021 I%N"t Available
5, Adjustment

Calibrated By ) nager ) () withou adjustment { X ) after sdjustment
Approved By 1 ite Calibration Manager)
Date of Issue

The unicertainties are for a confidence probability of approximately 95%.

This Certificolo is issued In with the conditions of di granted by the Thai Laboratory Accrediiation

Scheme which has assessed the maasurement capabiity af the ry and s bility o natipnal

standards and to the units of measwement realized at the corresponding national standard laboratoery. This cantificate may

ot be repraduced other than in bl sxcepl with the prior written apgroval of the Melrologica) Center.

FMALI DT FRELIS 1754563

@ls cG Metrological Center
SCi ECO Services Company Limited

3312 Moo 3, T.Banpa. AKaengkhoi, Saraburi 18110, Thailand AR ;@;}
— = —————— — — — TECHNOLOCY PRUMOTION ASSOUIATION (THAILAND-JAPAN) .
CUSPONATE SEX VICES 2 EQUIRVEN CALIMRATION AN EESTING SERVICES ’_ﬁ:‘{ié
Certilicate No. T212123 Page 3 of 3 £13.2 PATTANARARN RAST? STH 3K, 5 ANZL AN, SUANSUANG BANGKQK (U2RY ol Ll

T BIWT-AATT FAX, DITIAN CaimzeTion mie

Calibration Report
Cerl. No_: 21TM2igY
Pagy.: 1of 3

e z . . =
1 ly Certificate of Calibration
wcir 2-CHE
d
Equipment : Hot Ale Oven
293 #—— Chamber Edpe ) Y
REVIEW BY .....=7.
Manufaciurer : Mommarl ;
| o APPROVED BY . 4l 4
o= t / Moted : UFE 500 l {
3 okily
1wt oL, paTe SLISEIATE,
‘:.'_/ Serlal No. ¢ G511.1574 i ks
I F L
w iD No. . BKK_ENODO?
Remark :
tmernal Dimensions of Clamber : W (Widih) ~ 70 cm. , 3§ (Ieighs] = {30 cm. ond D {Depth) = 55 e, Submlitad by ; ALS Laboratory Group (Thaand) Co.Ltg.
Sire of installed Saarderd sensor pumber 20-CH) 10 mumber 26-CHY : s =3 om. b~ § e and ¢ < Sem, 104 Phallhianakan 40, Phatthanakan Rd.,
Sae of lasalled Standen] sensor wember 2-CHT : W2 = Rem/2, W2 = 130 on2 and D2 = 554 /2 Khwaeng Phatthenaken, Khe! Suan Luang,
Measarement Resalls Bangkok 10250 Thalland
Avérage Stundard Reading af cach postiion {'C ) b L QverRoom
CaBbration Folat | 3-C111 [ 19002 | 10113 | 20-Cild | hce [ s.eni6 | sty | ss-cort | 29ucans Received Order : 1 Dacamber 2021
] | Calibration Date ! 1 Decombar 2021
2 2004 | 2006 | 2000 | tess | 1068 | 2008 | 2002 | 1990 | 2607 | Ambient Temperaturs : (26210)°C
T T - 1 Ralative Humidity : {50430)%
b1} 2499 | 2506 | 208 | 2449 | 27 | 2302 | 246 | 480 | 350 |
Calibrated by = Khit Ruttanaprepachaf
Chumber { mcabaler } Temperature Dlsiributien
Reading (*C ) | Goveruge Approved by ; ¢
Setting ('C) Swbility(€'C) | Uniformin 'C) | Uncorminty (2°C) Approved Signalory
Min , Max Averape Pactor & { }Pormiipps Tomeyahul
. Males Butkruea
0 | 00 .05 1o 038 1 4
Ed { ) Suwit imjol
s | 0 | war 095 0.3k 2400
. Issue Date : 7 December 2021
‘he queted ancerminty exclude “unlfustoity”
& caliration nexutt apply only the sbave calibented item.
& result of tet was found sccurtle 5 shorwn oo date and place ol et only. The Uneeriainties are for 4 eonfitence probubilliy of approsimately 95%
& repored oxp inty ks based on 4 standand uncertlaty muliiptied by w coversyz Gcwar & which (or a Hdisirbution, providing T Aoie ot g e P s s et s sl W e e
vl of confidence of approximately 95 % . A2 1l A hratl uf T Sertazs & - Exgipmeng Calihncen vt Traitag Sereices

A 0032815
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&

Equipment ; Hot Air Qven Cert. No.: 21TM2 185
Gondition As-Received :  Lissd ftem Page.: 2ol 3
Referance : 2112-00020C -1

Procadure Used :-

C. were using procedure CR-OTDZ accarding 10 drect maesurement
mathod with Dels Acquisifion which d with Resl Temp Dateclor { RTD ) and
Therriocoupie Type T.

The tempemsture scale used wes based on TS-90,

Condition of this result of caltbration
1. Reforence standard instrument:-
Ingtrument Model Serial No. Cart. No. Dus Dato

1) Data Acquisition 349704 MY44080450 21man 08 Moy 2022

2 This cortificais is valid only to tha ilem calibrated on date and plece of calibration,
3. This cartilication & Iraceable to the Inteenalional System of Unli
Resuit of Cafibration :- [~ ) Wihout Adjysiment

Function of WUC* : Temperature Source

Fresh alr sefting : Cam Environment during calibzalion
Beglnning Finished
ﬂf; 25 25
51 53
|AC Supply {Valt 5 21 222
» Rel. Std. 1D No.: @
Calibration Paint
(121,475,980)
Position :| (104 }°C .
1 15-14RTD-01 | 18-147C-01
Z 19-14RTD02 | 39-147C07
B 3 16-14RTD-03 | 8-14TC-03
Frobe Instatistion Detalis ; e : 4 | 1814r7D06 | 18-147C08
50 em N e 5 | 18-14R1D05 | 1B-14T0-08
be 50 cm W= 05 m 6 | 19-14RTD08 | 1B-1aTC08
56 om H= 045 m 7 | 21-14RTD-07 | 18-14TCO7
Capacty = 0.1 m* 8 19-14RTD0B | 18-14TC-08
o(ml) | 10-14R1008 | 10147008 |

a 10B5618

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SO1 14, SUANLLANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000 FAX. 627198484

CeriNo.: 20TW2T

Fage.: t of 2
Certificate of Testing
Equipmant | PO Meter
Manutacturer : ¥8i
Modal : 5000230V
Sarial No. : 0401147
1D No. BKK_ENQO17
Recotved Date ; 28D 2
Tewt Date © 28 Deoomber 2020
Refarence : 2012082 1WSL-1
Submitted by : ALS Laboratory Group: (Thailand) Co.,Ltd.

104 Phatihansksn 43, Phatthanshen Rd.,
Khwaeng Phatthanakea, Khet Suan Luang,
Bangkok 10250 Thetand

&

Equipment : Hol Al Oven Curt. No.: 21TM2168

Condition As-Received : Used Item Page.: 303

Reference : 2112-00020C-

Result of Calibration ;- (7) Without Adjustment

Funclion of UUC" : Temperalure Sourca

Fresh alr setting : Cioke

Calibration | LLUIC* uue ~ Temparato T Overall Uncartalnty Coverage
Paint Satting | Reading stabliity uniformity Variation Factor
(7] c) 1°C} (¢°C} (¢} t*c) | {#¢) L]
104.0 104.0 104.0 0.059 0.52 0.59 0.45 2
1210 1218 121.0 0.1 0.75 1.2 11 | 2
175.0 175.0 175.0 0.13 0.80 1.8 1y | 2
180.0 1800 | 180.0 0.13 083 1.8 1.1 2

| Calibration Maasured Temparaturs ( 'C }
Point Fesition =
{"C) 1 2 3 4 & [ 7 8 B {rel)
1040 | 104265 | 104.226 | 104,086 | 103622 | 704.360 | 104.304 | 104.284 | 103,984 | 103.800 |
121.0 | 120838 | 120519 | 120.661 | 720.524 | 121.162 | 120.855 | 120.703 | 120126 | 120.726

| 1750 175021 | 174.803 | 174,848 | 174862 | 175.830 | 176321 | 176.411 | 172.440 | 175.222
180.0 179,792 179.3_74 178.575 | 176.376 | 180.643 | 180.081 | 180.174 | 176.217 | 9B0.014

Laboratory Condition : Temparature {254 5)°C
Humidity (502 20) %
Test Procedure @ in - hauvea mmm CP-CHg
by raue with Azide ification Mothod
Calibrated by : Welalak Sirithasn
Approved by :

(/) Meler Butkrusa
{ ) Ssithip Msangma!

)} Warakom Lemngagtraku!

lssue Date :

5 January 2021

e 0250840

Average® : The sverage of 30 velues in each positon,

Temperaturs stability : One-hall of the grealas) maxiium diffarence of moasured tomparatune a1 any 6/ SONSOF,
tThe i difference of o5 &t Bny senadrs and the meessured

lemperalum 2t the reference incation which are obzervod at the same time or at 8¢ close an observation thme as

possible b delermine the tempersture petiem or hornogmecly within the d'\nmhy undet steady-slaie conditions.

Ovarall Variation : The Dffarance of the h and h thraughaut chsenvaton.

UUC* : Unh Under Caisbratien

Nole : Tho reported uncertaty of moasurement was Incluged stabiity and exciuded uniformity .

The reported unceriainly of measuremen) wes besed on & slendsrd inty iglied by 6 B
factor &, ding » level of of approxi ly €5 %.
~alo-

a2 1085617

Cart.No.: 20TW271

Paga.: 208 2
Resutt : Dissolvad Oxygen Mater Adjustment Whh Alr 160 %
Disscived Oxygen Probe No,: 18K 100498
Titration Method DO Meter
Standard Daviation

{Azids Modification Method) Reading
(mgfL) {mgfL} {mpfL}
8.0 708 0.0045

This reporl was ceriified only for the instrument we fested i is aliowable fo use for sludy
he mystam efficiency, The emironmente! impeci control and praesn 1o orgsnization it may concemed
Intend 10 use for advartising ind rfeiral purpooe is pratitited, This report may not be reproducsd
abher in fulwithout written approval of the laboratery

-olo-

Vol .

a 1035559
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TECHNOLOGY PROMOTION ASSUCIATION (THAILAND-JAPAN)
CORPORATT, SFRVICES 3 RQUINMENT CALTIRATHIN AND TESTING NERVICES

A

SN
Y
MEC-TLNBI P

TRL G 217 USn 2P FAN TALIRMATIEN D200

Cert. No.: 21TMEt
Page: 1 of 2

Certificate of Calibration

Equipmenl ; DO Mater with Sensor

Manutacturer : Y81

Modal - 5000-230V

Serial No. ! CJ10147

D Ne.: BKK_ENDO17

Submitted by : ALS Laboratery Group {Thaiiend) Co.Lid.
104 Phatthanakan 40, Phatihanskan Rd.,
Khwimtryy Phiattanakar, Khet Suan Luang,
Bangkok 10250 Thadand

Location TPA On Site Cakibrabon Laboralory

Recelved Order: 28 Degamber 2020

Calibrated Date : 4 Jenuary 2021

Ambient Tomperaturs : {26:110)C

Relstive Humidity ; (50130)%

AC Line Voltage ; {920%22)V

Callbrated by : Buwa! Imjsi

Approved by :

{ ) Pomihippa Tameyskul

) Maloa Buthrioa
lesoe Date - T January 2021
The Uncertainsies are for s ility of YS%

Bara Scientific Ca., Lid.

968 U Ctes Lisrg Gullaing FI00IF REMat Roas
Sttaen Bavigrak dangkok Thaiiznd 10560

Tl - 126374305 Fax - 0243754567

Bara Sohwﬁﬁe s barancienlific. ety

‘Thes castitanle auy see by nejornluvd wiler e fulf, ctveps wgh 3 giex sy
Appas sl ul the maubiaf Civprorsts derenve §» Fpiuaser Cal0raion ad Testins fovnra

A 0023424

Certificate of Calibration

urtber of Pape(a) fof3

Cartificate No, BSCC-Uv-250721

Equipment UVhis Spectrophatometar

Wode! uv-1800

Manufachurer Shimadzu

Serlal No, A11454906533CD

1D No. BKK_ENOD18

Dste of receipl 5 Dctaber 2021

Date of callbradon 15 Detober 2071

Tate of lasue 25 October 2021

Customar name ALS Laboratory Group (Thadsnd) Co.. Lid

Address 104 Soi b F Roed, Suan Lukng, Baogkak
10250

Temperature {25.0-264) °C (On siio)

Humidity {48.5 - 53.4) %RH {Oa site} |

Equipment eandition Good Operalion

Catineation Location Organic Prép

Calibration Procedure  n-ousa method WilV.702-01 based on ASTM E273-01

L h Accurscy Is racoable ko cartmcale No 8783 and 67844

Photometric Accuracy 1s trscaabit to oertilicate bio. 82846 and $7877
Stiay ngm s tracoablo 10 cenifitsta No. 87825
The abbve certficate am tracable ta 81 unil through Stama Saenlzf: Lig.
[UKAS actresidad cattration (aboralory NO. 0659

Calibrated by Mr Wanchena Janioey

FIALIV.708.02 Rev.d]l RID1RS)

Egquipment : DO Mster with Sensor Cort. No.: 21TM91
Gondition As-Received :  Used fiem Page: 2of2
Refsrence 2012:D821WSC-2
Procadure Used :-
c ion ware using iy duie CP-0T01 ding to rigon with
ial Plstinum Resi Th { IPRT ) inlo Tempetalurs Bath.
The lemperaturs scale used was beaed on [TS-80,
Condition of this resutt of calibration
1. Referénce standard instrument:-
jnst: 1] Model Sodal No. Cert. No. Due Date
1) Digial Thermomster 16024 £52847 2011245 14 Oet 2021
2. This certificate Is valid only 1o the: em calibraried on dato and place of calibration.
3. This contification is e to the System of Unlt ined al:-
- Nationa| institute of Metrology Thalland (NIMT)
Rosult of Calibration = {*}) Wilhout Adjusiment
Function ; TFemporsture measorerent,
Thizg insh um i was clod with i mansor , ID Ne.: 1BK100488 )
k ! uuc* | Goverage
Point Depth | Tempersture |  Roading Eror | Uncemanty | pyiior
[} { mm ) () (°c) (') {#£C) L]
20.00 60 20.010 18.94 £0.070 015 200

UUC* ; Unlt Under Callbration

The veporied unceriainty of messusmen{ was based on a glandard uncertsinty multipéiad by 8
factor X, providing a fevel of of appeoxi| 95 %

-ola-

Yok, :

a 1035800
sy,
Bara Scientific Co., Ltd. At
W8 ) Ch Lisng Bt Fioce? Remps Rear: oA
Shomy Baghob. Thatimsd 10500 e
Tl I2EI4X00 Fax (263754057 hﬁ,“
Bara Scientific  www barpscomiic com e o s
Certificate of Calibration
Certificale No. B88Ce.Uv.290i21 SHumbes of Pageis) zef3
Calibration Resutta:
1.Wavelength Accuracy
et UUG {am) Errer (nm} | Urcartainty {#sm)
| Wavelength inm) | |
4170 24155 | 015 | n.18
402 33380 | w2 018
418,53 840 013 .12
57296 57285 0.4 (3]
879.4% B7215 | 9% | 0.18
2 Photometric Accuraty (UV]
wvelength i wew | Emora | Uncertainty (+4)
inm) | Absorbance (A | | | |
25 00006 | Do00o 0owo | ooars
| 07174 prie | oom4 | 0007s |
P o000 00 -0.0001 000
. 08362 | omv? | ooy | 00075
13 goooe | 0000 01900 opors
o278 L @283 | 00025 00075
350 00000 oot | o0 ' 0.0075
| 06202 pez21 | oocig | 0.0075

“CNR = Gusiome! nal feques!

FM4NV-708-03 Aoy DI [22012


1421
Rectangle

1421
Rectangle

1421
Rectangle


Barz samﬁc wvrw barsacRintific cum

Bara Scientific Co., Ltd,

saa U Chiu Ly Bresiebrg e ? Rarwod feesd
Slom Bangres Banghok Thakand 10520

Tai DR3P0 Fox %2 HIELL1

WACTHLTIE DN
Casuannie

Certificate of Calibration

Centificawr Ko, asce.lv.zsa21 Number @t Pageis) ol
Calibration Results:
A.Photomatric Accuracy (Visible}
Wavelength Certifled
e ansorbansaay. | _uuc AL | Etvor [A} Unum_ Inty (4A)
00200 0 00t 0.0300 0.042
a0 L] 0851 00081 002
0.7390 €734 00056 [1-7H)
10863 10816 Do | boM
Q0000 o000 © 0000 00042
ase @552 o 548 00055 oupsz
[EEIE CrEs 008 &004p
 168% 10570 Q00% 2004z
I <omo o000 00000 Tooer
e &.5018 0AME 00042 Haotz
veEsT os610 40047 08042
I 09775 05740 _—l D42
00000 0.0000 0.000 Da0ez
s D547 0811 L0034 00042
oE74Y aB706 00038 00042
- owIs 2.0050 60018 0.0042
0.0000 Q0003 ¢.o0ap 00042
500 077 9584 L0033 ooM?
o ras? €700 0003 0047
o 10350 1ga 05015 907
a.00a0 6000 © o0y 2042
156 05268 ¢ 8238 00033 0042
06720 [ oo 200z
[ 1 toses 08847 00217 B0
“CNR = Cusomes /A reques!
4stray Light*
X Standard Unit Under Calibralion{UC) .
cut-off (nm) | Wavakngth () n (%1} | Absorbance A}
[ Z0ub11m 20031 ;- I 2004

The Struy ight ranamisslon cefetence ts Jasa than 1 IRF and Slrny {glz sasothente Mrwru wgreater than 2.034
*Bisay Light not NSC-ONSE Accrediiea.

1he meaxrement wncartamiy 13 base o & ando T urerianty muliphed by # Sovermge Ncioy v=2

TECHNOLOGY PRUMOTION ASSOCIATION
CALIBRATION AND TESTING EQUIPMENT SERVICES
S PATTANARARN ROAIESGE IX VirANEUASE SUANT VAN BANLROH 10271
LRI04 FAX 00715484

“*‘End of Certificate™*

s )
..[
Ham

AUV TLe lm-tn ‘:‘vnn\‘i

(THAILAND-JAPAN)

Cert.No.: 21CH1582

Page.. 1012

Certificate of Calibration

Equipment -
Manufactucer |
Modal :

Serial No. :

10 No.

Condition As-Reeetved:

Recalvod Date :
Cafibration Date :
Referance :
Submitted by :

Ambiant Temperatuce ;
Relative Humidity :
Callbration Procedure;

Calibemted by :

Approved by ©

(/)Mulae Butkruea
{ ) Salthip Meangmai

( ) Werakom Lemgaglrekul

Conductivity Mater
Mettier Taledo
SevenCompatt
8420832167
BKK_ENOGOES
Used ltam

17 Naovermbee 2021

19 Novembes 2021

2111-058608C-8

ALS Laborabory Group {Thalland) Co. Lt
104 Phatthanaksn 40, Phalthenaken Rd.,
Khwaeny; Phatthanakan, Khet Suan Luang
Bangkak 10250 Theiland

25 +28 ‘C

(50 + 159 %

Ir -house method .

« CP-CHB * based on direc massuremani by
using reference material (RM]

Walalak Sirithean

lssua Dats : 23 November 2023
The L Intiey are for 3 conhid p of spp 95’7&.
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Maintenance Plan YEAR :

T o |am§s-h;mr Apr | May

]
e ]

’ (1]
1.Diluent-wash tubing change n 78
2.ISE tubing change sl

3.5yringe  check/change

4.Dispensing check/ change

S.Waste tubing change when necessary

6.Lamp check/change O
7.Mixer paddie/paddie change(not Konelab20)

8.ISE needles check/change

9.Pump tubing check/ chance O
10.Broken/wom out part check /change

11.Peristattic pump check /cleaning? ubrication

12.Heating check

13.Cacling ched(

14.Disp

15.Cuvette transfer mer.hanic meddadjustment

16.Di check

17.5ampl=/reagent register check/adjustment
18.Dispensing tubing tightness check

19 Photometer and optics cleaning/check/adjustment
20.Workstation PC deaning If necessary

21.Mechanic cleaning/lubrication

22.Instrument cleaning If necessary

23.Compiete analyzer testing with waterblank/QC or sampie
24.Test parameters/Adjustment/config. Save to USE key
25.UPS Test

(]

INODEENISNSNADNSHENEINNNER

o o s o o o o o o

place: LALS.EAS Aia &
Date/Time: FntabR, .
Service done by:

P
of o;‘:li

Serial no:

Instail date:

A

CerLNo.

+ 23CH1580

Page: 20l 2

Condition of this result of caill
1. Reference  Standard Inslument -
Instrument

1} Thermotneler 9540224  1IORCO03 21M51
This ification is to the System of Unit mainiained at--
- Teatuabie 1o Natonal institule of Metrology (Thalland], NIMT
Cartifierd Reference Materisis -
~ Conductivity cafibration solution, Thesmo Sdentific (taceable to NIST)

Conductivity Solution Manutacturer Lot No.
B4 psicm Therme Scientitic 08102

1413.0 pSfeny Thermo Sclentitic 17102
12.880 mSiem Therma Scientific 230/01

Due dats
15 Apr 2022

o

Exp. dats
23 Feb 2022
36 Apr 2024
07 June 2023

- Control © salution temp by Waler bath (25:0.4) °C
3. This ceriificate is vakd only Io the em calibraied on date and piace of cslibraton,

alibration ks
Function ¢
{*} Ater Mju:lmcnl at 1413 pSiom
Conductivity Elsctrode 8erial No.: 5821270404

Standard
Caonductlvity Solution

Bsfors Adjustmaent Alter Adjustment

Ungertainty
Uuc* Reading uucr ding of t

Coverage

84 USfom
473 pStom
12.88 mSicm

85.82 pSicm
1419 pStom
12,82 mSfcm

8552 uStem
1443 uSicm
12.76 mSicm

4.3 uSiem
18 psrem
0.74 mSkem

200
2,00
200

Remark - UUC* = Unkt Under Calibration

- Adjustment Cefl constant = 0.559929 cm”

Thereponzdunuerhlntydmusumnlwnbasadona dainty muttipbed by &

taclor &, p g 2 leve! of confid of 95 %,

-olo-

a 1083372
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ARCHEMICA

Certificate of Calibration

ICS-2100: Anion (ID#659)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co., Lid.

1CS-2100  S/N: 15010977
AS-HV S/N: 5450A36659

For

ALS Laboratory Group (Thailand) Co., Ltd.

Operator Signature; Date: fan 12, 2022

CertNo.: 21CH452
Fage.: 20f3
ndifion of this calibration repult
1. Referenca Stendard Inairument  : -
Instrument SerialNo. D Ne. Crt, No. Dus Date
1) Document Procass Calibrator 1385032 130RC022 20E4213 24 Now 2021
2) Raf. Standard Thermowmelar 15 Oct 2021

4882054  110RCO44 2011233
This certification is & the ional System of Unit meintainad at:-
- Traceabis o National Inslituts of Matrology (Thiafland), NIMT

2 Certified Refi M: : The fosuhis arg b 1o S through CPA chem Lid.,
ANSI-ASO Natienal Accraditstion Board, Accredited NO, AR-1835
Buttsr Spiution Manufacturer Lot No. Exp. dute
PH 4,008 CPA chem 708654 Q& Sap 2022
pH B85 CPA chem 122285 18 Dac 2021
PH 10.012 CPA chem 22207 19 Dac 2029
3. This certificate i vaiid only o the fism calivated ©on date snd place of calibration,
Cal n its
Function : mV Measuremont
Parforming standard curve by Fluke at pH (4,7,10)
T T — S ——
Nominal | Standerd Ungertsinty of Coverags |
Unit Uniter Value Voliage | Actual Resding WMeasurament factor
Callbration Input | |
—_— e . W
- pH my | mv PH. (amv) N i
PH Mster 4.000 17748 | 1774 h[ 4.000 0058 200
SN2 B520848428 ‘ 7.000 .00 DA 7.000 0.058 2,00
|_10000 | 17748 | 1775 | 10.000 _ oosa J_ a0

a 1045958

TECUNOLOGY PROMOTION ASST MIATION (THAILAND-JAPA N}
CORFGRATE, SERNICTS 2: TTMUNT CALINRATION ANT TENTING SERVILES.
T PATTARAKANN KUAR MB 19, 517 ANLUANG.SUANLATARE] HANGIEH L0zsn
TE FIING L FAN. T

Certificate of Calibration

Equipmant : pH Mater

Manufacturer : Mstiéer Toledo

Motlal . SevenCompact S22
Sevial No, ; 8520048426 1

D Ne, : BKK. ENCO72

Conditian As.Received: Used item

Received Date . 24 tMarch 2021

Culibratlon Date 26 March 2021

Raferencs : 2103-100805C-1
Submitted by : ALS Laboraiory Group (Thal

Khwaeng Phatthanakam, K
Sangkok 10250 Thaitand
(26 + 2.5) "¢

(50 4 15) %

In - house methad :

Amblem Temperatuns
Relstive Humidity :
Calibration Procedure ;

—N\y
S

WET -T2y
A

CertNo.: 21Grasz
Page.: Tof3

Hand) Co.,Lid,
104 Phatthanakan 40, Phatthanakan R,

e Suan Luang,

- CP-GHS by direct: messwement with standard

vottage calibrator and direct with
earlified refersnce matarial (CRM)
- GP-CH8 by comparisan with .
Calibrated by :
Approved by :
(-/)M-lee Butkrues
{ )Salthip Meangmal
{ )Warakorn Lempagtrakut
Issue Dato : 31 March 2021
The Uncertaintbe, are for s confidenee probahllify of spprosimately Y5%
Il e sy mb e e T ulee s bl » szt e i o mmmnen
Afpialed ta bead of € uprosse Sriase T fggiim Catibeien At Terling Bervizes
A DD26S90
CartNp.: 23CH452
Page.: 33
Calibration Results
1 pH Moasuremant
F"Tﬂo"‘ Fihm buffers durd curve by using bulfer nominal pH {4.7,10)
| Actus of | Cove
Unit Undar Standard gH fpH | Actual mV P:mmlnly 'mrlrge
Buffer Solution ding R
Gallbration ) o | %
lociror 4010 1502 0.0048 2,05
oy N i 225 00077 2,00
SN2 8265091 8885 6.0e9 . o iy
10.012 10.01% -193.7 [ X X
Function : Temperature Measursment
[ ) Without adjustment ) ’
This equi was d with Proba;
+ Model InLab Experl Pro-ISM
- Seviat No, ¢ 92685091
Dimansion of probe;
- Langih ; 120 mm,
~ Diameter : 12 mm.
- Iremnraion Dagth - 100 mm.
B _I uuc* | Uncertainty of | Coversge
e g ] measuremenl factor
Poim Temperature Reading b i
(*c) c) ('¢) {c) { }
[ 5.0 25.003 252 0197 0.20 2.00
Remark : - ULC* = Unit Under Calibration
= ok s g8
The reparied uncaralnty of messuremen] was basad on & ly by
fachar &, providing a levsl of confid of app g5 %,
~600-

4 1048358
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©|SCG

Comti Bt AL )

Metrological Center
SC1 ECO Setvices Company Limited
332 Moo 3. T.Banpa A Kaengkhoi, Saraburi 18110

Telephone - +66 2 586 5792-4
Wabsite www.sciaco.coth

Fax . +66 2 586 5109
E-Mail | calibrate@scg.co b

Puge 1 of §

Certificate No. T211711
Certificate of Calibration
Equlpment ¢ Digestion Unit
Manufaclurer : Environmental Express
Model : AIM 600 Block
Serjal No. : 5146000105

Customer Code

: BKK_ENM41

¢ Calibration Manager )

ID No. 1 T5666A3

Customer ¢ ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthunakan 40, Photthunak
Khiet Suan Lueng, Bangkok 1025¢

Cust: 1 i Envir tal Laboratory

Date of Receipt : 30 July 2021

Chalibrated By

Approved By

Date of Issue

i Suriyawong ( Site Calibration Manager )

e Ry Y 10

The are for & confid probability of approximately 95%.
This is issued in with the itkons: of

Schema which has assessed the mazsurement capabélity ol the lak

standards and to the unlts of vealized ut the di

not b tegeoduced obtwr than In fuk sxcept with the prior written spproval of the Metrologacal Contae,

@ISCG.

Rd,, Khwaeng Phatthsnakan,

granid by the Thal Laboratory Accreditation
nalional
national standard tboratary, This certiicate may

FR-LEZ WA Y

Metrological Center
SCI ECO Services Company Limited
3312 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 57924
Waebsile : www.scieco.co.th

Fax | +66 2 586 5109
E-Mall . callbratef@scg.co.th

Metrological Center
8CI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Keengkhoi, Saraburi 18110
Telephone | +66 2 586 5792-4  Fax | +66 2 586 5109
Wabsite : www.sciscn.oo.th £-Mail : caflbrate@scg.co.th

@Iscc

Certifivate No. T211711 Page 2 ol &

Calibration Report

¢ Digestian Unit

1 4-5 August 2021

: Temperature : 21,1-21.8 C
Line Valtage : 2214-2251 V

Relative Humldity : §8-65 %RE

Equipment
Date of Callbration

Euvironment K

. This equipment was calibrated by insert four standard thesmecouples type § into its chamber | the ather onz
thermocouple type T use for ambient femperiufe tysasutement . The calibration was done in according

e WI-TID.
2. Reference Stondard Instrument
Instrumncat Modsl Instrument No. Centificste No. Due Date
TC Type § M2UAT-CHIT-CH2D T21004] 14 Janunry 2022
DATA LOGGER 345704 Tiaw T20011 14 Japuary 2022
3. This venlificate is triceable o :

Naticaal Institute of Metrology { Thailand ) throagh Metrologicn! Center { NSC-TISI-TIS (7025 CALIBRATION 0244}

4. Condition of calibrated item < gued

Equipment Deserlption :

Time Conswam - How __ 51 Minme Al_380 “C

Frosh AirDemper [ JOpen [ JMin I Medium [ ] Max

Closc
[X]Nul Avzilable
5. Adjustment
{ X ) withount adjustment { )} afler adjustment
Approvi

AL IR 3RS 8T

Metrological Center
SCI ECO Services Company Limited
3312 Moo 3, TBanpa, A.Keengkhoi. Sareburi 18110
Telephone : +66 2586 5792.4 Fax . +66 2 586 5109
Website ; www.scieco.co.th E-Mail : callbrate@scg.co.th

@ISCG

CEBIT- PO BTTRALY

Certifieuts No. T211711 Page 3ol §
Calibration Report
0060000000
0000000000,
DO0D000000,
00000000
L T e ol —
COE SO D(E)  proma J
ONTROLE
FRONT
Measurement Resull:
Cal Palar Resding [ STV, Pesition of Stovsurd w Blosk
o . . Totel | Reled | Bobad | fioded | wsies | #owes | vioter | mabd | moled [ diwbers
(7] (12 o Reaidtag
Al n(' b t] NS B0 mz FEIR Y g amia p1-8} ns po IV
M | sz | ams | s | sz | s | wee | see | wea | w2 | mes
3 m m
Avrsge e | ams | oam2 | o | osae | s ame | osma | ams | oams | e
sesliey 0| 03 [N € 0 1) 01 3] [ o o
Cal.Peint | Sciting | Resding |  5TD. Pty o Saurdturds 1) Dincl
Y . N Hotedt | Mtz | Soler | riowsd | wioteis | fokets | Heier | Howis | watere | moum
‘o o | o | Sesting
MBS €IS BRA L4 MIVAN AP s
s | s | swa | gy | ama | sen | s | woe | s | v | e
Mac | wmzs | wws | ae7 | sma | wms | ssod | oama | aoo | oaee | o
m m am =
Avermp €| 3027 | WY | J2s | amS | amez 3z | 3me | a3 | a2y mid
swblay'c] 02 0 [} ol ar 0l a1 o) 1] n
Approved By

FL 13 WRBOLIS-5T

Certificate No.  T211711 Puge 4 of &
Calibration Report
IGrTAL
(XTROLE
Meusurrment Results
o v | Semwg | massing | st Fasian of aturdurch o Blorx
P Py o Hededr | ekeaZ | Mak2s | Hatedd | Giobezs | Reiest | Halisy | bakeaw | HelaTw | Bimiodd
%3] {fo | fo | Rewbia
Mal-CH) T
Mt | oo | mei | send | wse | wrd | et | e | e | e | omo
s | omr | awa | aee | mea | oawr | owes | ey | owia | wer | oam2
W m m
Avernee | s | swa | sse | ssa | ooes | oz | s | sew | e | s
iy +7] 01 a2 [ 2] at ] at ol ax n
o ratot | | Setting | Renaing | stD. Pesltion of Sterderds af Biack
N N o Motest | Hoteaz | Habed> | Dhateds | Maleds | Babds | Mtes? | Muiesi | Hokd | Hoiets
{a 13~ o Rranflimg.
mace | x| owws | swns | s | osee | smr | oowze | sz | den | wue
M | vy | oanas | osier | osmr | oowey | v | owes | osea | owew | oo
w0 ™ ™ <
avergeC| 24 | ama | sz | wne | ama | s | oams | sme | osmy | sas
WQG{ & 2 o1 Ul o1 az 2] o1 ul (]
Approved By

TM-1 L3 IRALS.57
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Metrological Center

@ l s C G SCI ECO Services Compeny Limited
e ey 3312 Moo 3, T.Banpa, A.Kaengkhoi. Saraburi 18110
Talephone : +66 2.586 5792-4 Fax : +66 2 586 5109
Website | wwa.scleco.coth E-Mail : callbrate@scg.coth
Certificate No. T211711 Page S5aof 8

Calibration Report

Q tHOITAL
[CONTROLS

Touthanl AT Stardartn a1 Ak

Mensurement Results

CalPoimt | Seltter | Rosimz &0

| Huwdl I. yeotens | vimien | masr | wmpseas | Relesd | Hbert | Holotn | Wokan | munso
| | T

X o | fo | fouisg

i
Mu’c | ke | rmae | s | a2 | dma | mer | osed | w2 | waw | o4

Nia “c p L2 P X BL 24 M 3538 FLE 2 lea M3 e

m s ™ ] 3
averge’c| x| wms | s | ;a2 | ams | o | ma | e | oma | a2
J w2l g | 04 | W | el | Wi | Y] [ I o1 | w2 | o2

The expauded ol was +1m'c

The cullbration resull apply only the above eadibrated kem.,

The trsuld of test wan fuund ceuraty w1 shown wis dute sud plice of test amly.

The reporied expanded uncertsiary s bused ow » standard uneertabnry muitiplied by & coverage fartor kol . providing
5 devel wf ronfdevee ol npprerinatedy ¥4 % .

Appraved By

FM-L I IRA30-RS-57

Metrological Center
SCI ECO Services Company Limited

3312 Moo 3, T.Banps, AKaengkhol, Saraburi 18110, Thailand i Crdanhilis]

@/SCG

Certifiente No. T22013% Page 2 of 3

Calibration Report

Equipment : Liguld Baik { Water )
Dase of Calibratlon : 31 Jununry 2022
Environment : Temperature 1 22.4-239 'C

Line Voltage @ 221422584 ¥
Relotive Humidity : 55 -65 %Ml

Condition of this results of catibrution :
1. This equipment was calitirated by insen five revistanee thesmotnewcr defeciors inso its water bathr . Lhe other e
thermaciuple vne T use for wmbent <The wis done in g
b WET36 ( based on ASTM E715-R0 ( Redpproved 201 0
All Sz show below were final vuiues and the initint daly front custonee reguest . The (evificesture seale nesd
wis tesod on 175 - 90,

2. Refecence Stawdard fusiriment @
Intirrmen Model Instrumeni No. Conifiesw Na. Due Date
RTD 04) OHM M ICHIATHEY T2AHS 2 Febnary 2072
DATA LOGUER 39700 T T0N5 2 Febnuary 2022

1. Thiz-ceruficate is wraveable 1o 1
Niano! foatiue of Metralig CTlesifand ) thnogh Metssfgical Ceater § SSE-TISISTIS 17028 CALIBRATION 5244.)
4. Condition of catbenmad itens : good

Equipasest Degeription ©
Tite Conpiam U _Hewr - M a__80 ‘e
5. Adpstment *
{ X ) withow ndjusiment {1 afler adpsimont

Approved By-

FARLIS 175513

Metrological Center A

SCI ECO Services Company Limited
@‘ ‘ S C G 3312 Moo 3, T.Banpa, AKnengkhal, Serabun 18110, Thailand %
Sarsburt Te): <66 3627 3096 Fax . +66 3627 3100
Bangkok Tel: +658 9205 6851 | +66% 8247 2360

Wabsite - www.sciecocoth  E-Mail: calbrate@scg.coth

Certificate No, T220139 Page 1 of 3

Certificate of Calibration

Egquipment : Liquid Bath { Water )

Manufactarer : MEMMERT

Model : WNB29 REVIEWBY .

Serial No. : 1L611.0135 APPROVED BY ..ot
Customer Code  : BKK_ENOI4S NEXT CAL. DATE "l ;/33
ID Ne. : T6455A4

Customer : ALS Laboratory Group (Thailand) Co.,1.td.

104 Pl thusinkan 40, Phutihanukan Rd,, Khwaeng Phaithaankan,
Khet Suan Luang, Bangkok 10250

Customer Location : ORGANIC PREPARATION LAB

Date of Recelpt : 26 January 2022

Calibrated By (Technician )

Approved By nokred (Site Calibration Manager)

Date of issue
The intigs are for & confid probability of approximately 95%.
This Certificate is txsusd In with the lions of granted by the Thei Leboratory Actredhation

Schome which bas asseasedt the measurcment crpabllity of the laboratory and His traceabilly to cecagnized nationsl
stuntands and to the unlis of reaitrad at the nalional stendard fzboratory. This cestificate moy
0ot b reprodicad othar than in full exospl with the pelor written approval of the Metrologlc#! Centar.

FM-1L14 120 -02-68

Metrological Center
SCI ECO Services Company Limited
332 Moo 3, T.Bonps, AKeengkhos, Sersbur 18110, Thailand,

@/SCG

Certificate No. T22013% Yuge 3 of 3
. "
Calibration Report
Side View Top View STHS = wvae
IS _ i surtace. ELt e Gegmeine Genier (reicranca pami) :
I 3 \ + ] L]
H D __imeneison o (depln s & e ®> | «®
................. < {Ohomsum gl W '&'
l 5 SR ~ | a1
8 sToL . o L B Y l §TNS - ves 2 P
L T WG oo

# 1~ 5 = Position 3 Working stondords
- ¥ =~ Medium fevel @ [ e, Workittg s i iy 61 0% A x_ 14 (WalaH}
< UUC s mediven ;. Water

- Working standards arc locaed @t 2.5 em, awny from cach conee and walls,

Measurement Results:
Average Sundard Reading ut each positiun { ('_C_)

| Calibrution Pelat CH-1 CH2 CH-3 CHH CH-§
| 7] 39 0ot Wi | el spgn |
| [ | &n ) ey | wRr w441
| 9 | 9 w14 s | w | px
l.lquiﬂlm [ \zllerl Temperatare Distribuilon |
- T ‘Rending ('C ) Suubilisy nlfarudty Uncestalnty Coverxge |
Sating{ Cpf—————— 1 s - <
[ I Qdin, May | Average e C) @®C) “wCh Fuctar k
1.0 | 60¥.60 610 n.ig o m__ [¥7] 4w
6.0 I B59 ,36.) T B0 oz 237 I 032 e
i = V5.0 94.8.951 My ol I 31 (%) _ 'l.l[_ |

* The qunted uncerminty escinde “sslfermity™

The ealibratibe resiL spply ouly the sbere cafibraed lte,

Thi resull of Tev) Was Temivd afrurale a5 shown on date sad place of tess only.
The reported wrpunded macerininiy s bused on o stamdard i multiplied by & coverag & which for a providis
# Wevel Af confidente of appraximately 5 % .

Approved|

FAM-LIS HRES-03-0)
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Metrological Center

SCt ECO Services Company Limited
@ ’ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thalland.

Samburi Te!: +66 3627 3086 Fax : +66 3627 3100 NSC-TISTIS 17025
Bangkok Tel: +668 9205 6851 , +669 8247 2380 CALIBRATION 0286

Website : www.scieco.co.th E-Mail : calibrate@scyg.co.th

Certificate No. T211009 Page 1 of 4

Certificate of Calibration

Equipment : Chamber (Cold Room)
Manufacturer : KOLDTECH

Model : KM 320

Serial Ne. : TBN-1012061/05

Customer Code : BKK_EN0167

ID No. : T2463A3

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250
Customer Location : Laboratory

Date of Receipt : 6 May 2021

Calibrated By ong (Technician )
Approved By ai Suriyawong (Site Calibration Manager)
Date of Issue

The inties are for a confidence probability of approximately 95%.

This Certificata Is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the messuremaent capability of the laboratory and Hs traceahility to recognized national
standards and to the units of realized at the nationa) standard fahoratory. This cettificate may
nol ba reproduced other than In fufl sxcept with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64

Metrological Center
@ l SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand. T s
Certificate No. T211009 Page 3 of 4
Calibration Report
IsF
104 | :
i T
H ] 3A
1 16a
1
% 1 4F e
0L K
l‘ 1 1
T
== N S
144
e l- 1
4 ur”;

N
Neomae

16E 7 SA
C=Centre, F=CenmeofFace, A=Comer, E= CentreofEdge

iIC = TNI6! 12F = TN172|
2A = TN162 13A = TN173
3A = TNI63 14A = TN174
4F = TNI164 15F = TNI175
5A = TNI165 16E = TNI176
6A = TNI66
7F = TN16?
BF = TN168
9A = TNI69
10A = TNI170
1IF = TNI71
Approved By.

FM-L15 117/15-05-63

‘ Metrological Center
@ l SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhol, Saraburl 18110, Thailand. frreiril iRt 2
Certificate No. T211009 Page2 of 4
Calibration Report
Equipment : Chamber (Cold Reom)
Date of Calibration : 18 May 2021
Environment : Temperature ; 23.4-249 °C

Line Voltage :  221.4-2302 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature messurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 { Reapproved 2001} and AS2853-1986).

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

2. Reference Standard Instument :
Instrument Model Instrument No. Certificate No. Due Date
< TYPET TN161-TN170 T210009 8 January 2022
T TYPET TNI71-TN180 T210009 # January 2022
DATALOGGER  34970A T149 T210009 8 January 2022
3. This certificate is traceable to :

Natione! Institute of Metrology ( Thailand } through Metrologicel Center { NSC-TISE-TIS 17025 CALIBRATION 0244.)
. Condition of calibrated item : good

&

Equipment Description :
Time Constant 1 Hour - Minute At 3 ¢
Fresh At Damper [JOpen [ Min [ ] Medium [ | Max
Close
[X]Not Available
5. Adjustment :
( X ) without adjustment () efter adjustment

Approved By,

FM-L15117/15-05-63

Metrological Center
@ , SCG SCIl ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. frpalral bl

Certificate No. T211009 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position ('C)

| Caltbration Point [Triasifrvzez Tvis3] TN16a] TvIGs N1 TN167 TNI68[TNL 68| TNI 70
| 3 323 [ 338 ]| 323 | 341 | 336 [ 352 [ as1 ] an [ 320 | 3%
[TN171f TN 72 TN173| TN 174 TONI7S P 7
336 | 308 | 352 | 322 | 328 | 3

Chamber (Cold Room) Temperature Distribution
| Resding(c) . . ,, .| coverage
Setting {'C) Min, Max | Average Average (C) | Stabllity (+ C) | Uniformity ( C) [Uncertainty (+ C Tor k
30 27,34 30 334 1.00 L0 145 2.00

* The Acuoted nncertainty exclude "uniformity™

The calibration result apply voly the above calibrated item.

‘The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty s based on a stundard vacertulnty moltiplied by a coverage factor k which for s t-distribution, providiayg
2 level of confidence of spproximately 95 % .

Approved B;

FM-L15 I17/1505-63
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TECHN(LOGY FROMOTION ASSOCIATION (THAILAND-JAPAN} = i
VORMRATE SEMYICES 35 LODIMUIENT C ALIRRATION ANDTESTING WIS RN,
AME PATTANARARN ROATI NOUIE SIANLUANG, SUART BANG BARKGROK (0250 RO
NLBITAQRI K 0700 Biiaieiodtid

Cert.No.; 21CG1446
Paga: 1of2

Certificate of Calibration

&

Equipment : Burette Cant.No,: 21DG44E
Recejved Dabe © 24 March 2021 Page.: 20t 2
Condition As-Recelved | Used jtem
Galibration Date : 30 Masch 2021
Reference : 2103-1608DSC-5
Condition £ {ibration
. Referance Stendard instruments .
Instrumerts Made! SeralNo. [D.No.  Cerfificate No. Tracesbility — Duedats
1) Balance XP205 B124206712 140RCOA7 21MM 181 NIMT 02 Mar 2022

2} Thermo-Hygrograph~ TH B3  DO153022 140EC004  20H1434  NIST,NIMT 19 June 2021

3} Thermometar

1584502  {40ECTO1D 2011191 NimT 0B Oct 2G2%

This certificatinag i treceabie to S( Unit
2. The teriificate is valid only to the lem oalibraled on date and piece of calibratian,
3. True value is converied 10 true volume al the standard temperature of 20 °C

Calibraticn result -

Equipment : Bureite

Capacily : 5 mL

Serial No. : .

1D. No. : BKK_EN0171

Manufacturer.: Witeg

Made in Germany

Bubmitted by : ALS Ladoratory Group (Thailand) Co. Lid,
104 Phstihantakun 40, Phatihanakan Rd,
Khwanng Phatthaniakan, Khet Suan Lusng
Bangkok 10250 Thalland

Amblent Temperature : 20 + 25) °C

Relstive Humidity ; {50 + 10) %

Baromelsle Preesure : 755 mmHg

Calibration Procedura : ASTM E 542 - 01

Calibrated by : Sa.ngeunksm  Wongss

lesue Dute : a1 March 2021

Approved by :

{ ) Pomthippa Tameyzkul
(<) Malsa Butwiica

{ )Ponpan Paipim

{ )Srisuda Knhamtha

The U for » confdence p y of upproximurely 95%
Thix o542 sy o b rrsincid s eee o Bl 5w et 1 per wriviem
Apgrireal o fle: A il Crpurae S0 s 3 1 gaencm Catibrutsr il Teting Semi ¢

A 0026588

Metrological Center
SCI ECO Services Company Limited
33/2 Moc 3, TBanpa, A Kaengkho!, Sarabun 18110

Telephone - +66 2 586 5792-4  Fax : +66 2586 5109
E-Mall ; catibrate@sca.co.th

SCG

10, G MATEILS

©

Wabslte : www.scieco.ca.th

Certificate No, 1220630 Page 10f S

Certificate of Calibration

Equipment : HOT BLOCK
Manufacturer : Environmental Express
Model : B30w)- 240

Serial No. : 2017CODWI116

Customer Code 1 BKK_EN0222

ID No. T676%A4

ALS Laboratory Graup (Thalland) Co.,Ltd.

Customer

104 Phatthannkan 40, Phatthanskan Ra, Khwacag Phatthansken,
Khet $nan Luang, Bangkok 10250

Customer Location : Wet Chemistry Lab2

Date of Receipt : 21 March 2022
Calibrated By (Technician )
Approved By kiinkred { Site Calibration Manager )
Date of Issue
The are for a confid probablity of appraximately 95%.

This Certificats is issuxd in danca with the conditions of ditstion granted by tha Thai Laborsiory Accredilation
Scheme which hes sssessed the pshilily of the tak and s bility to nationsd
stendards and 1o the unifs ¢f measurerment reslized Bt the coresponding national standard laboratory. This cartificate may
not be reproduced othes than in full exzept with the prior written approve! of the Metrological Center.

FMLLAT D345 -57

©|SCG

Nominal capacity Reading Uncertainty k
{el) {mL) {2mL) Factor
50 50.0041 0.011 BEEC
lemark mL =
Tha esported unceriainly of messurement was based on @ inty multiplled by & Q
factar & , providing a laval of of smatoly 95 %.
~abo~
a 1048960

Metrological Center
SCi ECQ Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburl 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5108
Website : www.scleco.co.lh £-Mall , callbrate@sco.co.th

CEmur UL MATERALS

Curtificate No. 1220630 Psge 2¢f 5§

Calibration Report
HOT BLOCK
s 21 March 2022
Temperature ; 218231 °C
Line Voliage : 221.6-226.3 V
Relative Humidity : 55+ 65 %RH

.

‘Equipment
Tate of Calibration
Environment

4

Conditlon of (s results of callbration :
1. This cquipment was calibmtcd by issent nine standard thermocouples ype T into its chamber |, the other one
stundand Germoeouples type T use for ambient . The calib
o0 WE-T20,
All dsta show below were final vatues and the inhis) data from costomer request . The temperatare seale usad
s based pa ITS - 90
2. Referenee Standasd Instrument ;

wasdone in Jing

Instnument Maodel Instnement No, Certificate No, Duo Date
TC TYPET TNSI-TNGU T20275 28 Frbruary 2023
c TYPET TNGI-TN?O 220275 28 February 2013
DATA LOGGER  34970A T T200%78 28 Febuary 2025

3. This certificnic is troceable 10 2
Natioma) bsituie of Metrology ( Thailend ) terough Meteotogtical Cemer ( NSCTISETES 12025 CALIBRATION $234))
4. Condition of calibreied item ¢ good
Equipment Destription ;

Time Cousunt )\ Hour __-_ Minue A1_150°C
Fresh Air Damper [ Open [ |Min Dl\!rdl'um—n Max
[CJctoe
@Numnihbk
5. Adjlstaeent .

() withool adjustment i X ) afier mljustiment

Appro:

FM-LIA IDS30UE-5T
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Metrological Center
SCI ECO Services Company Limited
33/2 Mao 3, T.Banps, A Kaengkhei, Sarabun 18110
Telephone : +66 2 58657924 Fax : +66 2 586 5109
E-Mali : calibrate@scg.co.th

@lscG.

Website . www.scisco.co.th

Certificate No.  T220630 Page 3 of §

Calibration Report

a7 (0) (s4)] (25D

L )| Gs)| Gr)

Hs 373 | (38)] G9)

R (303 1)

Y D]

R 1 ()] (is)

R ( ,_,,-[ ()] (5] (e )] C

Controller
() BTANDARD THERMOCOLFLE. TYPE T

Ned = TN | Nead TN | o 2s NS | oA 8T | Nedh TGS
o2 e Iners - e [weze - Tvse |mess < e |mess - Tme
hod ™ Nerr - e | Wexr - TRST [Ne3e - TN | Mest - e
Nod TN [Nede - TSGR |Ne28 - TNSE | Nedo v TN | et ™G
Nas s [Melr - TNGT |Me2s - TN [Near  « TR [Mesy - g
b Nse | nete v Tmer [Nedr - tnee |maez - e fmess o T
Ko7 ™ | Nete ™ [Near - tNg | Reas < TRs3 |wess - s
Nt TN [No20 v TN |Naml - TNz |Neds - TNSI |dese - Thes
Now s [ < NSt |Nest - TNEY | Nads - THNSS
o 10 TNGD |Ne2: - TNSZ |Ne3t - NS4 | Med6 - TNSE
Kol TRt Mot - TNSY |Weds - TNes |Mad2 - TRNST
R t2 ThEz Mozt - Ths4 |made - TN |Medr - THB

Approv

[5S BERT RIS

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Teleptione ; +66 2 586 57824 Fax : +66 2 586 5109
E-Mail ; calibrate@scg.co.th

@iscc.

Waebsile | www.acieco.co.th

Certificate No, T220630 Page 5 of 5

Calibration Report

Measurement Results:

HOT BLOTK Temperaiure Disiribuiion
Rening {°C)
Setttng (03 Srmbility (4°C) Uneertabnty 47 )
Min  Max Averngr
166 1458, 150 1504 164 144
= Vhe qpasted uncestalety exstade * wiformicy *

The cutidrmar reauk: apply anty fhsa abvae GAIIBORR iLevit

The result af bl was fisand accroie & shiwk oz date and place of L4 only,

The reppriod orpamted socenmnny is bised 06 3 sandand uaceaaty mulupled by« coverage facsar A which for a tduamibadion, providing
£ bevel of eunfiderae of iggrosimarcly 95 % .

Approv:

FM-1A 3 D 30-405-5%

@ISCG

Metrological Center
SCI ECO Services Company Limited

33{2 Moo 3, TBanpa, A.Kaengkhol, Saraburl 18110
Telephone : +66 2 586 5792.4  Fax : +86 2 586 5109
Website | www.scieco.co.th E-Mail ; caiibrate@scg.co.th

Certilieate No.  TI20830 Page dof §

Mexsurement Resulis

Calibration Report

C

[ CALPOINT | Mes | sewan | 1300w | 12410 | (4591 | 19093 | 15057 | 1134 | 1500

Catllsration Polat Aversye Staudard Readiag st each posttion ('C )

R1| TNSI [ TNS2 | TNS) | 'TNS4 | 'TNSS | THS6 | TNS? | 'TRSK

l

158 Min 219227 | 150,15 | (465 | 14965 | 15072 | 15059 | 19042 | 14997

Aversge | 19908 | 13020 | 151 | L4970 | 105 | 15045 | 13049 | 33005
W2| TNSS | TNGO | TNGI | TNGZ | TNSD | TG4 | TNES | TNGE
M 13008 | 15043 | 154.00 | 12176 | 15046 | 150,67 | 130,73 | (4905
sin | 1504 | ascie] 15078 | 1200 | 10w | 1saan | (3034 | avan
avenge | VS | 1537 | 13087 | 35003 | 1307 | 150,82 | (3ocs | 4par
| TNGY | TNGE | TNGS | TNTO | TINST | TNS2 | TNS3 | TNSS
Man | 15090 | 18100 | 13110 | 5lus | 1506 | jBa3 | Mad | 1309
Mie | 1Sbea | 19100 | 1500 | 15373 | 1aw3c | 14507 | 14695 | 017
Avege | 15075 | 19109 | 1097 | 13000 | 14976 | 14936 | 14941 | t4a.n
WA | TNSS | TNSE | TNST | TINSH | TNSP | TNGD | TN&1 | TNGZ

Max | 150%2 | 19007 | 13263 | 1072 | 180.3¢ | asan | 15620 | 18640
Mim | MAIE | 70 | 19057 | 149eT | 1B | (0625 | 9955 | tenal
Aveuge | 13017 | 140 k0 | 18067 | 14970 | 19941 | 14932 | 405D | 1agaT
T RS| TN | TNsd | TGS | TNGS | TNGT | TNe8 | TN | T
Mas 15000 | sansx | 3330 | 13006 | 13634 | t30.4n | 5409 | 1495t
T Mn_' 14600 | (4555 | 147.35 | 14942 | 14530 | 14960 | Mevbs | fd@on
verzs | oo | 1av63 | 1aige | 15w | 16T | (80 | b | T
Ré TN; Tvs2 | x| TNse | Tss | vss | s | Tass

st | tsas [ 15637 | s | rvon | ssae | sond | esean | jaeas
Mo | tevw) | 1St | 1n2 | 14ETh | 93068 | te0a | 15055 | Wnes
Averaps (AR IR | 15025 | 14341 | 14597 | 1030 | 199M4 | 15104 | 14074
RT| TNS | TNGI | TNG) | TNS2 | TNG3 | TNG4 | TNGS | TNGE

Ma TA938 | 1AU24 | fauxe | 15017 | 14992 | 14940 | lavad | 14931
Mie | 4532 | 1008 | 14668 | 14999 | 149.61 | 1O
Averagt | 14936 | 14018 | 140ty | 1504 | 19047 | tadd0

Approved

FM-L 13 RIDS.57

TECHNDLOGY PROMOTION ASSOCTIATION (THAILAND-JAPAN)
FIMPOKATE SFRVI TS 1 LOUIFMENT CAUERATION AKD TESTING SERVK 2
A5 PR T ARARARK AL IR S0 ARE D A% A1 ARTL A% (VUROR WS
L ST ST JAN 6 TR

Cert.No.: 22CH198
Page.:. 1of2

Certificate of Calibration

Equipment : PH Meter

Manufacturer : Mettier Tolado

Modal s2

Sersl No. ¢ BB17388431

1D Mo, ; BKK_LGOOC4

Condition As-Recatved: Used ftem

Rataivad Dats 08 Fesnary 2022

Calibration Date : 10 February 2022

Reference : 2202-0244DSC-12

Subimnitted by : ALS Lahoratory Group (Thaland) Co.Ltd

104 Phatihanaken 40, Phatihanakan Rd.,,
Khweeng Phstthanaken, Khet Suan Luang,
Bangkok 10250 Thallend

(25 ¢+ 25} °C

(80 ¢ 19)%

In - house method :

= CP-CHS5 by direct measurement with siandard
vollage cali and duect

with certifed reference malerial (CRM)

Amblent Temperature !
Ralative Humidity :
Calibration Procedure :

Caflbrated by : Uthen Kankaw:

Approved by ;

(/)Maloa Butkruea
{ )Ssuhlp Masngmal
{ }Warakom Lemgagirsad

lasue Date ; 14 Fabnuary 2022

The tocrrisinties are Sor » confidente probabitity of spprosimutely 93%

Thova erule. 2ic w5y 164 Pt 1 febdd 5 e V2 0t ) €60 ACRAN ra wAIRE
Agpntnat ol 12 B0t isf Cortvadtt Sod s 3 Tapulpriorde Coisbtatiinn ol Tetitz 51 euse,

A DD37920
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Condition of this calibration resuit
1. Reforonce Standard Instrument 1.

Instrument SerisiNo. D No. Cert, No. Oue Date
1) Document Prooess Cafibraloc  ¢31600B6 130RCO92 21E12231 27 Apr 2022
This = o the it System of Unit maintainad at:-
- Traceable io Nationa! Insfikde of Malrolagy (Thalland], MIMT
2. Cariified M : resulte ara tracsabie o S| through CPA chem Lid.,
ANS!-ASQ Nstlonal Ascroditation Board, Acorediled No. AR-1835
Buffer Solutien Manufaciurer Lot No. Exp. dale
pH 4.008 CFA chem 766820 23 Sep 2023
pH 8,983 CPA chem 768822 04 Sep 2022
pH 10015 GPA chem 768824 04 Sep 2022

3. This cartificaie Is valid only to Lhe em cafibrated on date and placs of cakibeation,
Catibration Results

Eunction : mV Maasurement
Performing standard curve by Fluke at pH (4.7,10)

Nominal | Standerd Uncertainty of Coverage
Unit Under Valus Vollage | Actual Reading Measurement Tactor
Input
pH mV mv_ | pH (amv} ]
pH Meter 4,00 177.48 w | a0 0.58 2.00
SIN.: B617388431 7.00 .00 o i 1.00 058 2.00
1000 A7748 | 178 .00 058 | 200
Function : pH Measurement
g three buffers curve by using buffer nominal pH (l,? 10)
Unit Under Standsrd pH |Actull pH [Acwst mv| Uncertaintyof | Goverage
Calibration Bufter > R factor
(mvy | 8 k
pH Elecirode 4,008 4.0% 178 0.0079 2.00
S/ 2026288 B5.8B3 8.98 3 0.0098 200
- . A 10.015 10.02 174 0.0082 2.00
The reported unceriainty of measurament was based on 8 standard iptied by. & o
factor k, tding & teval of confidence of epproximalsly 95 %.
-ollo-
a 1084611
Equipment ; fH Meter with Sensor Cert. No.: 22LM11
Conditlon As-Raceived :  Used ltem
Referance : £202-0244030-18
Procedure Used :»
Calibration weme d using In-h tion dure CR-OT01 ding ta le with
Indusinal Platinum Rews { 1PRT } into Bath.

The tamperature scala ussd was basad on ITS-58,
Condition of this resuli of calibration
1. Reforanca standard instrument:-

instrument Modsl Sorial No. Cert, No. Due Date
1) Digita) Themomater 14523 2168060 2111273 22 Nov 2022
2 Thix cenificale is valid only ta the item callbrated on date and place of calibration.
3 This is fo the { fone) System of Ukl
flesul of Calibrution :- {* ) Without Adjustment
Function . Temperzture measurament
This was ed wilh 1 sonsof, S$MN.: 2026268 )

Calibrat) Sandard ] Error tincortatnk: Coverage
Point Depth Jemperature Reading _ Factor
] {mm ) {€) (T} (C} (xC) L3
0 | 120 20.003 20.2 0.187 0.1 2.0
260 | 120 | 25003 252 0.197 0.6 | 2o
300 | 120 30,004 30.3 0.296 0,16 2.00
B/o | 120 35.002 35.3 0.208 0.16 2.00
400 120 40002 | @3 0288 0.6 2.00
450 120 45.005 453 | 0285 .16 200

| 500 120 50,005 803 | 0285 | o018 2.00

UUC* : Unil Under Calibratior

The reported uncertainty of measuremen wes hased on 4 standand uncertainty multiphed by o
facior k, providing 2 level of af i ly 95 %,

-ola-

a 1085618

oy

@

TECHNOLOGY PROMOTION ANSOCTATION (VA ILANILJAPAN) =
TIRURURATL. BERVICES 3; EOUIMMINT CALULKATIUN ANU 1WNTING SERVIETS ’ ;‘@ 5
S FATTASAKARN HOAD SO 12, SUANLIAN, S1-AKLUANT DANGEDR 15491 i Wl o
TEN BIHIAMST EAX 7104 AmRATCN st

Cen. No.: z2LANY

Page.: 10l 2
Certificate of Calibration
Equipmont : pH Meter with Sensor
Manufacturer @ tholliar Toledo
Modle! . Seven2Go 82
Serial No. : B617388431
1D No. @ BKK_LGOCS4
Submilted by ; ALS Labaratory Geoup (Thailane) Ca, LW,

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phalthanakan, Khel Suan Luang,
Bangkok 10250 Thalland

Location : TPA On Site Catibration Labaratary
Received Ordar ¢ & Fobruary 2022
Calibratod Dato : 11 February 2022
Amblent Temperature ¢ (26:210)°C

Relstive Humidity ; {60230)%

AC Line Voltage : (220 +22 3V
Callbrated by : Preecha Hizhib
Approved by :

{ 4 Pomihippa Tameyakuf

{7 ) Malge Butrruna

{ ) Suwit Imjal

issue Data © 18 February 2022

The Encerinintics are for o confid probability of spproxh 95%

Thur cerici st mos e rpmasence esties fhax w163, it wilh U v smites
Apgrred o B bt ot C ompresy Servura | fanipem (il s o Tesimy Mervizr 2

A DO3796R
,1‘I .
S22
TECHEOLOGY FROMOTION ASSOCIATION (THANLAND-JAPAN] X
COMPORATE SERVIEES 3 EUTIIMERT UALIIEATION ANUTRSTING SERVICES 9720
354 FATIANANARN RUAD 53 13, $1ANLIAS NLLANG RANGKDE 12% e k]
TLT 6207 WO TS FAN U270 s CASIRARTON 9
.
g Cert, No.* 22TMi02
Pape.l 1 of 3

Certificate of Calibration

Equipment : b

Manutacturer : SHELLAs | REVIEWEY

Mods! : 19154 APPROVED BY

Serial No. : ceoasen KEXT GAL DATE saloylsy

10 No. ¢ BKK_MLDO10

Submitted by : ALS Laboratory Group (Thaiiand) Co. Lid.
104 Phatthanakan 40, Phatinanakan Ra.,
Khwaeng Phatthanaksn, Khet Susn Luang,
Bangkok 10250 Thailand

Location : Incubation & Micrological Reading

Received Qrder : 21 January 2022

Calibration Data : 21 Jarwacy 2022

Amblent Tempserature : {26+10)°C

Ralative Humidity : (50£30)%

Calibratod by : Kiisda Matee

Approved by @ N

{ }Pomthippa Tamayakul

(/) Maloe Butkeuea

() Suwit imfm

issue Date = 3 Fobruary 2022

“The tucertuintiey wre for a confidence peohablity of upprovinalely 95%

Ve i, g et e abiead aster thow i fad ] v maih e rtor wrtin
Ansoos ol o5 et of agames Sostes | Basies Callea: -t sl Testu sesvlics

A 0037377
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B

Eguipment ¢ Incubator Cert No.: 22TM102
Condition As-Recelved :  Used item Paga: 20l 3
Referonce : 2201-06160C-1
Procedure Used :-

C lion wers 4 using calib procadura CP-OT02 sccarding to direct measurement
method with Dats Acquisition which with Resi: Temp Detector { RTD )

The lemperalure scale used wes based on [TS-90
CandHion of this result of eatibration
1 Referenca siandard instrumenl..

Instrumant Madal Serial No. Cert, No. Due Dyte
1} Datla Acguisition 3497248 MYS57013711 LM 16 Jun 2022
2. This cenificats is valld only [o the tem cakbrated on data and place: of calnation
3. This ion is 0 he i System of Unit,

Result of Calibration &= {* ) Without Agjusiment
Function of VYC* : Temperature Saurce

Frash air setting ; Close Environment during c
e "] Finished |
Temp, (*G ) 26 25 __J
REL.Humid (% ) 53 54|
|AC Supply (Vi) | 220 221 I
H —
Position ¢ Rel: 8.
1D No.:
1 18-18RTD-01 |
2 1B-18RTD-02
a 18.1BRTD-03
Probs Instaliation Detalls ; Dimension of Chamber ; 4 18-18RTO-04
Bz 0 om oe ® w [ 16-1BRTD-05
bs 10 om W= 05w € 16-1BRTD-06
ts 10 om H= 12 m H 1B-1BRTD-07
Capaciy= 081 v 8 18-1BRTD-0¢
Sret) | 1B-18RTD08

a 1082309

TECUNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN|
CORPORATE XIRVICEN $ EGAIPMENT CALSRRATIVR AND TENTY
3245 PATTAKAK ARK RAMD ST 15, STIAN] AN SEANT PASKE BANL L ot
N IHTwn D FAY 627130 £ MRATN 000

Cent, No.: 21TMI04
Page.: 1013

Certificate of Calibration

Equipment : Hat Air Oven

Manufacturer ; Binder

Maode!: EQ240/E2

Seria) No. ; 00-15533

1ONo, : BKK_MLOD13

Submilted by : ALB Leboratory Group (Thaksnd) Co.Uid,

104 Phaithenakan 40, Phatthanakan R3,,
Khwaeng Phatthanakan, Khet Susn Luang,
Bangkok 10250 Thalland

toczation : Medis Preparation Room
Recoived Order : 7 June 2021
Calibration Date : 7 dune 2021

Amblent Temperature : (26210 )C

Ralative Humldity : (50230)%
Calibrated by : Preache Hishlb

Approved by :

{ ) Pomihippa Tameyakul
('} Malse Butkrues

() Suwit Imjal
szue Date : 21 Juns 2021
The Uine les are for n probahility of upp e

A 0029135

Equipmant : Incubator Cerl. No.s 22TM102
Condition As-Received : Usad em Pape.: 3013
Roference ! 2201-06160C-1
Rasult of Calibration :- {* ) Withaut Adsustment
Function of UUC* : Temperatura Source
Fresh air setting : Close
Caftbration |  ULC* uue P Cverall Coverage
N N [Uncevtainly
Point Betting | Reading stability uniformily Varlation Factor
(*C) (G} (*cy (2°C) ¢y | («c) [2°C ) &
350 35.0 35.0 0,043 (XX 0.42 0.30 2
Calibration Measured Temperature { “C )
Palnt Poshtion
¢y [ 1 1 2 [ 3 | a4 [ & ] ® ] 7 | 8 [euen|
350 54801 | 34868 | 34862 | 35012 | 35040 | 35010 | 35084 | 35040 | 35178

Averape® : The averags of 30 values in aach position.

Tomparaturd stabifity : Onetall of the grestest maxenur di of = @t any onu sensof,
Temperature uniformity : The maximum aftirence of messuted tamperaturas al 8ny sensors 506 the measured
fernperatuse at the reference focation which are observed 8t the same Yime or st a3 close an observalon ims #s
possible to ine the temp pattem o h geneity within the chamber wmdar steedy-staie condikans
Cvarall Varation : The Difflerence of the and measared It throug 2 2t
UUC’ : Unit Under Calibration

Note « The reporied unoeriainty of messurement wak Incuded stabity and excluded undormity

The mporkd uncertamty of measuremsn! wes bassd an a stendsrd unceriainty mulliplicd by » covtrage
factor k, providimg @ keve! of confidenc: of appraximataly 95 %.

oo~
y 1092308
Equipmant : Hol Alr Oven Cert. No.: 21TM1101
Condition As-Received : Usad lien Page.: 20f3
Raferenca ; 2105-01010C-2
Procedure Used -
G: wers using p CP-0T0Z ing lo direct messurement
method with Dats Acy which oo with Type T.
The temperstire scale usad was based on ITS-H0
Londition of this resutt of callbrstion
1. Refersnce standard nslrument:-
instrumant Model Serlpl No. Cert. No. Dus Date
1) Date Acquisition D724 MYS7013822 21Lm3 26 Feb 2022

2. This certificate is valid only fo the iiem calibrated on date and place of calbraton
3. This cevtification is tracesbie fo the intemational System of Unil,

Rasult of Cai = ™) Without Adjusiment
Function of UUC* : Temperature Smrce
Frash alr setting : Close Environment during calibration
Beginning Finished
Temp {“C ) 28 a7
REL.Hurud. { %) 65 72
[AC Supply (Volt ) | 220 22
8 Ral. 6td,
Posttion: | 15 No.:
1 18-17TC-01
2 16-177C02
3 18177C-03
Probs Instaliation Detalls : Dimension of Chamber : J 1917TC-04
= 50 om D= 066 m =5 .| 1e7TCas
bx 50 em z 08 m [ 18-17TC06
3] 5¢ om H=® 0260 m : ;:-:TIC-W
Capacity = 5 | 19-17TC-08
i eom 8 [rel.) 18-17TC-09
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Equipment : Hot Air Oven Cart. No.t 21TM3101
Condition As-Receivod : Used ftem Page.: 3 of 3
Rafarence : 2106-01010C-2
Result of Callbration :- ( *) Withaut Adjustment
Funeion of UUC* : Temperalure Sourcs
Cafibrafion | UUC* | LUCH Temg Overall | [Coverage
Unicertslnty
Poirg Selting | Reading sfability uniformity Variatlon Faglor
{c) (*C}) 17C} (£°C} 1 (*C) L"C) (#7C) | &
160 180 180 o67 | 24 33 [ 15 [ 2
Cafibration Moasurad Temp ) '
Palry Position
{'c) 1 ] 2 | 3 | & | s s | 7 | gt |
180 | 170.315 | 181,246 | 176,684 | 160,035 | 179941 | 180,511 | 178428 | 1so:ea| 170.065

Average" : The average of 30 values In sach pasilion.

Tcmpormm stability : One-hall of the greatest ditference of P at why one sensor
2 The masdl difference of measured lemparaures al any sensors and the medaured

temperature e! e relorence kocation which sre observed al the same tme or ot as close sn observetion time as

pozaible to tha temperature patiem or homogensity within the chamber under steady-siate condilions,

Overall jon : The O of 1ho maxi and mi i

UUC™ : Unit Under Calibration

Note : Tha neported unceriainty of measwrement was kicluded stetlity and excluded unfformity ,

The reperiad uncerisinty of measurement was besed on & inty ) by & 9
factor k. i o leval of of i 5 %.
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Equipmaent Alraclave
Condition As-Received : Used ftem
Reference © 2201-06160C-3
Procedure Used -
Galibration were trsing in-ho
measurement mathed with Data i which
The temparature scale used wes based on ITS-90,
Conditlon of this rosull &f calibration
1. Reference standard instrument’-
fnstruroent Modst Serlat No. Cert, Na.
1} Data Aequisition 344724 MY57013711 21LM7
2. This certificate is valid only {o tha ilem calibraled on date and place of calibration.
3. Thiz certification Is tracesble to Imz Intemational System of tUnlt,
4 Thiz rasull of covers | far the: of goods and matenal whish
sould be fnfected with trpanisms cnlagmzsd 8s Hezard Graup 1, 2 and 3%
(** = Categ on of path g 1o hazard and calegores of containmant, setond adition, 1990 )
H doas not cover autoclaves for use with mslent‘ infect with organisms In Hazard Gmup 4, for which
i i and sterilization of infecied is i to be
This rssult of calibration does not epply to sterilizers ar disinfeclors used for medical, dental, pharmacsutical
or velerinary purposes which ane direclry concemed with patient.care, of those used lor Fabrics subjeciod (o
ierifization which sre required lo-be dry at the end of cycle
Rasult of Coiibration 1= {*) Withaut Adjusiment

Cert. No.: 22TM104
Page.: 2073

CP-OTN3 to direct

tod with Ti le Typa T

Dug Dats
18 Jun 2022

Function of UUC* : Temporslure Source
) Enwrnnmenhl
, (°C) [ (WRH)| (Vo) |
Beglmllnﬂ of Calibrailion 27 67 220
Finished of Calibration | % | 58 221
3 Ref. S1d.
Position Dsscription 10 No.-
1= Cemar of chamber 18-187C-H |
2= Tempera!ura sensor 18-18TC02
3= |Exhaust porl 18-18TC-03
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TECHROLOGY PROMGTION ASSOCIATION (THAILAND-JAPAN}
CURFOHATCSTRY ILES 32 EAH HDANT LAL IR ATH AN ARG TESTING SEXVIEESY ';,fé__\\\

SLUARE.ST.ANLIAST BARGKOK 10250 e
TEL UTTP-WKT FAY (719 Gdnd

W8] T Sen
TALBRATION M

Cart. No.: 22TM107

= . : Page.: 10f 3
Certificate of Calibration Lo

Equipment : Autoctave

Manufacturer : Senyo

Model ; MLS-378%

Sorial No. © 830167

D No.: BKK_MLOD37

Submiited by : ALS Lebaratory Group (Thallsnd} Co, Lid
104 Phalihanakan 40, Phatthanskan Rd.,
Khwaeng Pralthanskan, Khat Suan Luzng,
Bangkok 10250 Thailend

Location : Mudia Preparation Room

Recafved Order : 21 Janusry 2022

Callbration Date : 21 January 2022

Ambient Temperatore : (28x10)C

Relative Humnidity © {50430)%

Calibrated by :

Approved by :

{ ) Pormthppa Temeyskul

(/) Malee Butkrusa

{ ) Suwit tmjai

fssuc Date : 3 February 2022
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(o)
Equipment ! Autocieve Cont. No.: 22TM101
Conditien As-Received : Used ltam Page.: 3013
Referencs : 2201-06160C-3
Result of Calibration - (™) Wilhoul Adjusiment
[+ Sel: T = 108 ‘C
Sterilizationpertod= 16 minwie ) _
uye uug* Average* Pressure | Coverage
t
Setting | Rosdl Position Sty A Uncoralnty Factor
(o) | (') (6) | (zci|(wPay | (¢} | &k |
1 168.044 —
108 108 2 108.133 o0z 0.040 0.94 2
| T — 72—
Operating p Set: T = 121 ‘¢t
SIzrlllllllon perind® 15 minute T ) .
[ uue uuct Average* Pressure Coverage
i
Setting | Reading | Postion | Standard Reading | 5" | peading [ "“'I Factor
1*€) (¢ {"¢) | f"C)| (MPs) | (x°C) L]
| 1 121.082
ikl 129 2 121.“_35 | o2 ot [+X:3 2 |
| 3 121,128 | 1 |
Average® : Tha svetsge of 30 yalues in each posilion,

Slabliity : One-half of the grealest maximum differente of measured temperature al any nna probe.

BUC" : Unit Under Cailbri

tion

Note . The reporied unceriainly of measurement was included stablillly and exclugsd uniformity

Tha reportad untarisinty of measurement was based on a-standand unceriainty multiplied by s

factor K, p

g 3 tevel of of

ématety 95 %.
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