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GPS. Coordinate TUTM (WESE4) 47 0389398 E, 18332466 N
Sampling Date 1January 9, 2024 Quotation Na,  § 2023-01037
Sampling Time 113:58 hnolysis No, & A24-AANGE-001
Sampling Method :_ Rucelued Datw  : January 11, 2034
Sampling By 1GIal Analytical Date ¢ January 11-25, 2034
Analyzed By EnMrenment Ressarcn & Teanoagy Co, Lid. Report No, £ 2004-FANAES
Physical Properties 1 Turnid, Laght Yelima, Sedinent, Odoress epart Date z lanuary 25, 2084
P abe: Unit Methed of A gt MRL Resul Skandard? it
aramator rilysizt’ i
> Buitakbie Maximum
Alloweanca
Banrene il | Puge and Trp, Gas 10 <L L
Cnrometographic Mass Soectmimetrc
{GEC-ME]
Ertwybenzane Pl | Punges amnd Trap, Gas 1.0 £ Bl | = -
hromatngranhic Mass Saectmmedric
[GC-MS] F— i T
Tohsene pfL | Punge and Trap, Gas 14 <Lh 1,008 = -
Chrerrptographic Mass Spectrametrc
e— (i)
Tital Kylene Pl | Purge and Tiap, Gas in <30 10, 00 .
Dheovrategraphic Mass Spetirometric
(EC-HE]
Cachmium ml | Bigestion, Inductively Coupled Pesma .00 ) Bl 000 Moins i B |
(1CF-OFs]
Coppar mafl. | Dosoon, Induddively Coupled Flasma Tam LOlE 1o 214 15
(ICP-GES]
Lesd mpfl | Digestion, Elecrotharmal Afamic ool 0.mE 0.0 Kare s
Mbacrption Specrametry
Hangarnss= mpfl | Cigestion, Inductively Coupled Plasma anos 13 s =1 0.5
{ICP-0E5)
[Ta mofl. | Degesnon, inductvely Couplad FMasma ooy £0.005 o
(1CP-0Es)
Ing mafl | Rigeston, Incurnvely Coupled Mazma QoL o 50 £5.0 15
(ICP-OES)
Arseric mefl | Digestion, Hydride Generation Atormic C.0002 o.omy an Mone 005
Abvorpihein Saedthmetry
Saleniom mafl. | Olgestion, Hydids Generation Atomic £.0002 <0.0007 a.01 Hone .01
Alscapton Spectmretry
Hgroury mgil | Digesnon, Cold-Vapor Aomic [rELr] «<0,0005 .00 Hane 0.001
Abstepition 5 e pmetry
lngn mail | Digestion, Inductovely Coupled Flasma il B - 0.5 1.0
{IGP-QES)
Baikim mgfl | Digestion, Incuctresty Coapled Plasims al 044 . -
{ICP-fiEe)
(Total Chromium mafl. | Digaestion, Tnductheely Coupled Masms 0.065 =I5 = - |2
{TOPOES)
[ empariure - Carifiad Themometer - 30 = =
oH Elerivametric = 40 AIH8.5 65493
Total DEsaived Salids rigfl | Oriedd & 1B0°C il 185 ] SE00 1,200
Cormfuctiity o | Elechrical Conguomvity Matar ol LT = = =
Saliniy pot Electrical Conductvity Motar ol (i} - -
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F-RF-034 Row, 0, September 30, 30252

ANALYSIS REPORT
Customer Namez 2 Vision E Consutants Co., Lkd.
Address 2101,7F Moo 3, Sal Manesys Sal 3, Sai Ma, Museng Monthahor, Nondhabon 15060
Frofect Name 1 Trsammnda T Tns Mo wida Tuiweadesn 1o udadma | ST i i {rl'.l“.i-ﬂ.lq]ﬂh.l_ﬂuq‘]arﬂ [MPG-E))
Project Location FE Ve R T
Sampling Source 2 Ground Waker Sampdng
Sampling Point zu!m!hxalmmwrﬂnuhmﬂ?nuquulptﬂuuna—ﬁ (HPG-E}
GPS. Coordinate $UTM [WESS4) 470 0589358 E, L8266 M
Sampling Daka #lanuary 5, 2024 Quotation No. £ 2023-01037
Sampling Time 11358 Analysis No. & Z034-AA066-001
Sampling Method Recwlved Date  :January L1, 2024
Sampling By 1Grab Analytical Date @ Januay 11-35, 3024
Analyzod By 1 Enveranment Aasesrcn & Teconoiegy Co, LI9, Rzport No. 2 2029-RAMAELS
Physical Properties 2 Turbid, Light Yellow, Sedemenr, Cdoriess Aepatt Date = January X5, 4
Fa L Uni Method of Anal i MRL It ndard 2 a1, 5 Lk
ramator t o [ysis Resu Sini = e
= allowanco | Allowabia
TPH (Ga=cline Range ma/l | Purge and Tiap, Gas 1,040 Rt .
| Hedrocartiong; Ca-Ga) Chromangrashic {GC-FID
TPH (Harnsene Range m'l | LiquideLiguid Extrection, Gas 0.020 <[00 -
Hydrogariions, CieCis) Chromelograghic (GC-F10)
TEH (Desset Range ma/L | LiguitkLiquid Bxcractian, Gas €.030 <0010
Hhdoeadons; Coetad 3| Cheomatngraphic (GE-FID)
TPH {Haavy Oi Range mafl | Liguid-Liquid Extraction, Gas 0.020 <0020
Hydrocarbans; Cie-Caa ) Chrmato graphic (GC-FID|
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Customer Name
Address

Project Name
Project Location
Sampling Source
Bampling Polnt

ANALYSIS REPORT

sViion F Consuiltants o, Ui,
=101,72 Moo 7, S0l Manseyz S0l 3, 5al Ma, Musang Monchaou, Kenthabor 110006

1 Trsaremds tTan douuva Turwanaiviom uladnd 1 Sofamavaomes (svavwrunda Tuuwma-d (NPG-E})
1 lar knaivan

s Ground Weler Sampling
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Erprcrsenm Researck & Teossiowosy Co, Lo
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Researeh & Techmalogy Company Limited
B A 0 S Clewakded |, Spaee Vg Wes Bl
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s iy iresdmingh o
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{vurflani}
GPS. Coordinate SUTH [WES64) 470 05BE284 E 1833552 N
Sampling Dato 1January 13, 2024 Quatation Ma. 1 20E3-01037
Sampling Time 1117 Analysis No. 1 MEA-AMTEN 00§
5|ru|=ﬂng Melld Received Dabs  Janiiary 15 2034
Sampling By Heoeld Analytical Date :January 15-25, 2004
Analyzed By 1 Ervirgnment Resaardy & echnsogy Lo, Lid. Raport No, t 2 -RAREDIS
Physical Properties 1 Dlear, Colorless, Sediment, Ddarless Report Date t January 75, 2074
Slandand®”
Faramatar Uit HMathod of Analysis?” ML Rasult Standard®’
= Suitable | Mwamum
Miowsance | Allowable
Banzonn pol | Purge snd Trap, Gas 1.0 <l8 L - -
Chmomatographic Mass Soectnametric
[GE-ME]
By benmens Pl | Piege and Trap, Gas 1.0 <10 mn 5
Chromatograghic HMass Soectrametric
(GE-M5}
Talsne Pl | Purge and Trap, Gas 10 <iL.h 1,000
Chromategraphic Mass Soedmometric
{GL-M5)]
Total Kyl=n= pol | Puge and Tizp, Gas 1o =L 10, G0 F =
Chromatogmaphic Masts Spectmmetric
(GE-M5)
Cadirium gL ‘ﬂgn‘:'ﬁ.‘hn. Indurively Cou pled Plasima 0.3 ={h 003 000 e 0.ar
E[[D‘-CIEl
oppar maiL | Digeston, Enduaivaly Coupled Plaema | 0,005 [T 10 €l 15
{MCP-CIES|
\ead mall | Digeston, Fledrothermal Amme [Tl <0001 ot hore 0.05
— ARSmtion Spactramatry
Mangaress il | Cigestion, inducively Coupled Flasma 005 0765 0.5 =03 0%
[t [=1]
Mkl [Digastion; Induckively Coupled Flasma 0,305 <0005 0,02 - =
] —rm———
Zing 8 LA 15
{ICP-CES)
Brsenike Digestion, Hydrde Generation Abamic nano oo
AbJerption Specramelry.
Sedenlum mgfL | Digeston, Hydrde Generation Amnic | 0.0002 «0,0007 a0l Hone 0o
Absorption Spechroemsty
Mercury mgfL | Digestion, Cold-Viepor Armic 0.0005 =0.0005 (iR e5 More DuooT
Abgrrpbun & e rermetry
tren ma'l | Bigestion, Incuctively Counled Flasma o1 A 3 0.5 10
(ICR-DES]
Buariurm . | Dhgestion, Tnchictvely Coupled Plasma | a.01 03
(IP-(3E5
Tatal Chroiem il | Blgesnon, Incucthtly Congsled Plasma (1.0eE = 0,005 - -
—— e (JLPROES}
Temparaure b Conifiad Tnemomatar 1.5 =
oH Electrométns £ 7.& 5 7-B5 65563
Totel Dessatved Sofds mafl | Oriad at 160°C =0 133 - £600 1,200
| Conductrity pajrm | Blectrical Condurtivity Mete) ni 163 2 = =
| Saliiity pot | Blectrical Conductivity Metzr o 0.1 -
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F-RP-324 Rev, M, Gestemler 30, 2020

Customer Name
Address

Project Name
Project Location
Sampling Source
Sampling Polink

GPS. Coardinate

ANALYSIS REPORT

i Vision £, Consuftants Co,, Lid.

1101722 Moo 2, Sol Manseya Soi 3, 53 Mz, Musang Monchatur, Nonchata_ 110600
t Tnsonmadat tend suiwd s Tuuwwa e a i cUadmd L Sorfemomanns (s munds Tuunse-d [NPG-EY)

IR TR
1 Ground Water Sarrgiing

:vdnmsmilelnehin dnsuseesfag ud 7 dwaTeewoss diae e Sauledusmwee

(vl

UM [WESES) 470 05882564 E, 1832552 N

sampling Date slanuary 13, 2024 Quotation No. @ 200301037
sampling Time 111:27 Analysis No, 7 2074-A8 107 -001
Sampling Mathod Received Date  : Janusry 15, 2004
Sempling By 1 Grab Analytical Date  : January 15-25, 2004
Analyred By 1 Envirtnmient Resdind & 'l ednoiogy G, Wid. REport Mo, £ 029 RANEGES
Physical Properties 1 Ciear, Cpioress, Sedment, Odorloas Repart Date § Inrumry 25 3004
- Standard?”
rameter Unit Maothod of Analysis®” MRL Result r
Sultable | Maamum
Allowrance | Allowalils
TPH (Gasoline Eange mafl | Purgs and Trap, Gas o0 <000 - -
Hydrocarbions; Ca-e) | Chrornaboaranhie | GC-FIDY
TPH (Kemssms Range mgiL | LiguicHliquid Extraction, Gea 0.0on <0000 = . "
| Hydrocarbions; Cuv-Cis) | Chromesngmoe (GC-FID)
TPH (Dissel Range mgfL | Ligud-Liquid Baraction, Gas oo <0000 - E -
Hyrocarbions; Cua-Cia) | Chromatograp hic [GC-FID)
TPH (Heawy Ol Rarga mefl | Laud-Lauld Baradion, Gas .20 =000
Hyumecashions; Cra-Caa) Chiramesogranhes [GC-FIO)

Rarare: U SEedicd MEned ff Buimngbon o Sater and Watiesater, 17 Laton, JILY

B Bonification of the faiional Ewiisment Boaard, 50030 5 E 2541 {30000, (Lo dries Be Eraooymee o nd Corssnaton o itk feen neatel Qeily Rl 0 E 5SS (99T,

pinienad e oyl Gosnment Gt o LLD Part M0, coted Saplamtar 15, R 1543 [H0),
Matificotion of tha Nature! Aesoieces snd Dawiscnment 0.0 2550 009, pubishesd In the Adyel Govemment Eamette, vol 125 Pt 550, oster Pay 20, 003551 (2008,
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Environment Rescael & Teehnology Compony Limifed
A 1 L G kiRl |, e Wesmg Wik

Envirenmeont Hescarch & Teghnalegy Company Limited
BRI Nlw b Kol ke 1, Momni W, Wi leeil,

Torpm Saiy M A B Nameak )

Vol 18387450 Pz 029 541
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Bl CHlicn T NED W) 95 502 004 S|
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ANALYSIS REPORT ANALYSIS REPORT

Customer Mame 2 Vision E Corsultants Co,, Ll Custamer Mame £¥ision E Consultants Co., Led,
Address : 112 Moo 2, Sol Maneeya Sal 3, Sal Ma, Mussng Nonthator, Nonthaouar 11000 Address £ 1M} 22 Moo 7, Soi Manesya Sai 3, Sai Ma, Mussng Hontabur, Nonliadbod 11000
Project Name s Teperrnd s e nd mel v Tems1admnan Uilasiasd 1 35 iarm wmevs {amumAundFluunaia-d (NPG-E)) Project Name = Tan mistds RS o e Tuuwansd nees o walasios 1 Samfaidamd v {siimgus e Tuumass-2 (MPG-E)Y)
Project Location 1 Sa Y Wit Projoct Location vtk
Sampling Source 1 Grownd Water Sarrpling Sampling Source 2 Ground Woter Sampling
Sampling Polnt sufnmnileiafuuTmedsinen 16 thans wafd L dusTuuwens dunosinede daiarhumarus Sampling Poink sunnalnnhisaf o i 16 dhuvnsis wid 1 dwaiuumess dwoss el Sadadmaamrs
{niniag (#nds)
GPS. Coordinats £ UTH (WAS554) 47Q 0590265 E LEII6E3 N GPS, Coordinate SUITM (WASSEH) 470 0590266 E, 1833583 N
Sampling Dats tdanuary 13, 3029 Quotation New & 2023-01037 Sampling Date tlanuary 13, 2024 Quotation No. 1 2023-01037
Sampling Time 10847 Analysis No, 7 MF4-ARI0T-D0? Sampling Tima Hir: Hor Analysis No, | 2024-AA100-002
Sampling Method ] Received Date = lanuary 15 2034 Sampling Mcthad I Reocived Date  +Tanuary 15, 2024
Sampling By sGrab Analytical Date  :January 15-25, 2024 Samipling By 2Grah Analytical Date  ; lauary 15-25, 2024
Analyzed By 1 Emardnment Resaandh & Techndiogy Co., L. Raport No, 1 2009 RAABOIE Analyaed By £ Bnironmse Resesich B Teomakdgy Co., Lid Raport Mo, + 2034-AAABD3E
Physical Properties tOear, Colorless, Mo Sediment, Odorles Report Date £ January 25, 2024 Physical Propartics 2 Claar, Colorless, Mo Sedimert, Odoriess Report Date : January 25, 2024
| il L Uil Method of Anslysist” . MR '_It_l_‘- -_-;T___Ej_n‘d.]ﬁ:-_
Paramator Uit HMaothod of Analysis?” HMRL Rasult Standard®” clrlipaiy t o ol A L et Sxied = -
Sultable | Maxmum | Suisie | Mawmmum
! Allpwance | Allowable | Allowance | Allowable
Banzome vl | Purge and Trap, Gas Lo <10 5 - = TPH (Gazaling Fandga mall | Purga and Trap, Gas 0.0 <0040 . .
Chrormatographic Mass Specromestnc Hydrocarbons; Cs-Ca) Chromatographic (GC-FID)
- ME] TFH (Rarnsens Range mafl | Lttt Bxtraclion, Gas nmn =0 . -
Ethdhenrene vl | Puge and Trap, Gas 10 =10 o E - Hydrecarbons; Crp-Cie) Chromatogreahic [GC-FIDY
Chromatographic Mass Spedrometic TPH (fesal Range L | Liguid-Liguld Extracibon, Sas f.020 <103 = - -
T (GL-M5] Hydroeartoers; Cis-Cas) Cheomstogregbic (GEFIDY
Tolueris el | Punge and Trap, s o =10 Looo L = TPH [Heawy Off Range mgfL | Liguid-Liguid Extractian, Gac 0,020 0,020
Chromatagraphic Mass Specrometnc Hydrorartons; Caa-Cas) Craomatograghic (GC-FIDY 1
ni: HSI 5 Hemwk: ¢ Soncam mEinod TF Esamesacnn ol wmm:mm,ﬂl =nien, P F
Tatal ¥pl=e: L | Punge and Tiap, Sas 30 =10 10,800 = = * Wolifention of th: Mafhorwd Enviciweat Basn, Mo, 3.2 1540 (2008], fsesd wrder tha Eshancemant and Conssrrion of heefara Ensimrssntal Qo St B ETST (1952
Chrorratogiachic Mass Soetvimelrs tidthibe] 1 Thes Rl Gonerioreect aswtte o, {13 Sar 540, dwad Sentasther |5, 603541 (1005
I (G951 ¥ gl of the Halursl Besourcey sndl Envioreerd B.E.2553 (3008, gud shed i the flzyel Soserrmeni Caneite; Vol 339, Port B0, deocd May 31, BB 2553 {2006)
Cadmium migil | Digestion, Induaively Coupiad Pasma a3 =0,003 o003 Hone 0.0l
{ECP-OES)
mg/L | Digocoon, IndudTivesy Coupsst PEICmMa 000z 0,01l 10 10 15
— - I{CP-OFS)
mgil. | Dipesion, Begrofemmal Atomic .06k 0.0 o Haone: 005
n
mgfL | Clgestion, Indetively Coupiled Pasma 0,005 0.851 05 0.3 1.5
{ICP-0FS)
Bickal mgfl | Cigestion, Tniumively Couped Macmna 0L005 < 0,005 002 g =
(i~ S —— i —— — —
2nc mail | Cigeston, lndudvely Couplod Maoma 003 LiLivy L0 Fa] 15
[ICP-ES)
Araeric mall | Bigestion, Hydride Generation Atomis .o002 0.0005 a1 Bane nos
sorption N, din
Selenigm mgl | Egestion, Hydride Generalion Atomike o.0na2 =002 il bane 6.0l
Abwrption Spechiomeainy
Mercury mofl | Digeston, Cold-Wapor Atomc 0.0005 «0.0003 [eRe Marie e
—| Ahwomtnn Spectramiln
[ran mafl | Sacston; Incuctively Coupled Flosma oL 0.2 205 10
(ICE-QES]
Brarium gl | Digestion, Tnchdively Coupled Flasma nni 1]
{ICP-0ES)
Tatal Chromiun L | Cigesan, Inoudivey Coupled Masma 0065 <0005 - -
s (IC08S) —— e — —
Temoeratura T Cartfiad Thamometer 5 - .
oH - Electrometric = 7 : 78S 6.5-5.2
Tartal Dissolved Salds maf | Orled =t 180°C 50 151 2600 1,200
Comifuctivity e | Elerbrical Copdurtivity Meter 1 1/ - B -
Safinity ppk Electrical Contuckvity Metes al (i} - -
ratory Resiosmer
o L NOT OOV HAATHL G L5 ARl PSS MEFDW T TR G DAL S0 e ; ] ST IV R TR O FTR ANAL FATR SERCET BTTROASY TPILTL SRR
REPORT ARALYSEE REFERS TOV SLENITTED SANALE (5] LY EEPORT ANALFSIY REFERS 10 SANTTITE St (5) dhe b

Mg LR F-RP-034 Riwe 04, Feaboinileer 20, 3020 Puigat 277 FRP-E34 fow, 04, Scptember 30, 2030
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EwvmnumenT REstaRcH & TeoHriowogy Co, Lo

Eovirunment Hescarclh & Technalogy Convpany Limited
SR ik Rl Ol L i Waike W Tomidl

Mg Sang flong | ok S sk 0110

T T i LRI

E-tmall | wwy|iimbveen el sn
I
Wbl CHTaBan (T D3R5 B2 404 95)

SR Pk

Customer Name

ANALYSIS REPORT

2 Viglon £ ConsUllEnes Co., Lid.

Addriss 3 100/2L Moa 4, 50l Manesya 50l & Sab Ma, Mugang Konthabum, Nonthabun L1
Project Mame +inaa s AeiT o Anuwnas Teun s s n wissad | PwTRmunwes (umasanluimas-& (NFG-EN
Project Location = S Sl awwanen
Sampling Source sGrmund Walsr S=mpfing
Sampling Paint AR RS SananTRiA U TUVIIRE UL H T A TULET 3-8 [N PG-E)
GPS. Coordinake tUTM (WGEE4) 470 DGBTIM E, 1833366 0l
Sampling Date sAugest 11, 2003 Quotation Ne.  : 2023-01005
Bampling Time =107 Analysis No. r 233-A0402-001
sampling Meothod s_ Recolved Daks ¢ August 15, 2013
Sompling By 1 Grab Analytical Daba  © August 15-September &, 2123
Annlyzed By = Enwirorment Résearch i Technoiagy Co, 15 Report No. + 2HFI-RRAPGRE
Physical Properties = Turbid, Lighe Yelksw, Sediment, Ctoress Repert Date + Septembier 6, 2023
Standuard?”
§ a »
Paramaber Uit Mathod of Annlysis HMRL Result Standdnrd e T P
— . AN LT E
Banteng pgil | Purge and Trag, Gas L9 AR 5 - -
Chromatographic Mass Spectromednic
[iC-M5)
Ethyberoana gl | Perge and Trap, Gac Lo <10 oo - -
Chromalagraphic Mass Speciomedric
(GE-MS)
Tulusane U |Puge and Trap, Gas L €Ll 1009 . -
Chiromitographic Mass Spectromstric
(GC-M5) 1
Tkl Mydana gl | Purge and Trp, Gt 3.0 =30 LG, 000 - -
Crmomatographic Mass S pecrometdc
(GEME)
E3dmium mgfl | Chgestion, [nauctivaly Coupied PMagma LULLtE] Leikina] LLRRLE] Mame oL
CR-0ES) —
Copper marl | Drgestion, Inductively Coupled Plazma 0,005 0,005 1.0 =10 1.5
CICR-OES) i
Lemsrd mgl | Desgeytion, Elechothermal Atomic Ll 0042 ol Mo 005
TaHA! mety
Manganese mol | egestion, Inductively Coupléd Plasimia iXe ek} 15 05 =0.3 8-
(ICE-DES) Sl G
e ] mg/l | Dapastian, [nOucthvely Coupied Masma o5 “0.00% LR
(ICP-OESY
Fd mofl | Digestian, Daductivaly Coupled Pasma oot gaz thi =0 15
JECP-DEGY
| dreiic moyl | Digestian, Hydride Geveraficn Atomic 00002, 0005 nm Heme nos
l Abmarption Sprciromeiry
| sslanim mofl | Dhgestion, Hydnde Gonration Atami | 0.0002 <0000 001 Hone 0ol
A Derrption Spectramatry LT
Mertisy mall | Dgestian, Cald-Vaper Atsmic Lu0ags =0.0005 0,001 Hona Q.0ox
Absgrphicn Spechormetry
Ton mgll | Dsgestion, Induciively Coupled Plasmas 01 1 . LT Lo
{IEE-CES)
Baiium gl | Digadion, Irductively Couplad Placma o 43 - -
JICP-CES)
Tatal Crirermium mil | Digestion, Inductvay Couples Magma 0.0 <0,005
{ICP-CES)
Temperakire = Certified Tharmamster 29.0 N
[La) . Eeciromelric = 2 - TES AL5-8.7
Total Dissnhved Sollcs gl | Dirimed ar LAOPC i) 176 = =600 1,200
Conclctvity usfcm_ Eiecrical Condisctivi Matar 0.l 184 =
Salnity opt | Emcrical Conductivity Motor 0L 0.1 = - -

B AT COPY PATIHL OF TMIF AL V55 RERDAT IITROUT OAFL DI APFarais
REPRAT AN TS ROTRS T SUEATITE SAARTE O WL
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ANALYSIS REPORT

Customar Nama £ Vislon E. Consuitants Oo., L.
Addrass £ 1001/ £2 Mo I, Son Manesys Soi 3, S Ma, Mussng Nenthahun, Monttabun 11000
Projecl Name = errvsn S e e tuuw mosd e wleaaa | Fawleduww s [Fuvsuodaluowee-d (NPG-E))
Project Location HE AT LR TR R S
Sampling Sourca L Ground Wates Samping
Sampling Paint suinnnin fFnanrsainu uhodsuuausleTuuviate-f (NPG-E)
GPS. Cooardinabe LT (WESES) 470 05E0338 E, 1833266 N
Sampling Data sPugust 11, 2023 Quotation Ne.  : 2023-01005
Sampling Time iy Analysis Mo, + 2023-ADM0Z-001
Sompling Mathad E | Recehved Date ¢ August 15, 2043
Sampling By i Grab Analytical Bate - Augusl 15-S=plember §, 2027
Anabyzed By = Ervdirormment. Fesmarch & Technoogy Co., L. Report Mo, : ROEI-RASFGEE
Physical Properties 1 Turlédl, Light veliow, Sedimant, Odorkess Raoport Date ¢ September 6, 2023
Standard ™
Paramelar Unix Methadl of Analysist” MRL Result Standard® =
Suitshle | Maximum
Allowance | Allowab

TPH (Gasoline Range mgl | Fuirge and Trag, Grs 090 =0,040
Hudrocarbors; Ce-Cal Chromatographis (GC-FIDY
TPH [Kernsang Aange mall. | Liguid-Ligud Extraction, Gas L] 0,020
Hydrocarbonk; CugCia) Chromatagrapic (GT-FI0Y
THH [Diase| Hamge gl | Liguid-Ligud Extracion, Gas 0 nngy
Hydrpearbong; Cug-Ceal Chramategrsiitic (GL-FID)
TPH (Mazwy Ol Range wgil | Liguid-Liguil Extraction, Gas feliri} L 0.036 - - -
Hydroctchons; Cee-Cus] Chromstogreptic (527104 ||

Wk 1 1 Senoeed Method for Dowslosdon of Vals eo wiesswaer, 85 Bdition, iy
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mutished i Lhas Bryal fnsernint Gamtne S 1
* heiteatin iF fhe Sakorl BegarTes and EWmame:

E 21 (2000, iszued undor the Enhancement and Senservation of Katosal Erveornmentsl Qualky Ac B EZ5T5 (1853,
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Customer Name
Address

Project Names
Project Location
Sampling Sourca
Sampling Point

GPS. Coordinate

AMALYSIS REPORT

tvigen E. Coaaultents Co,, Lid.

+ 101422 Moo 2, 5a] Maresya Sol 3, Sal Ma, Mueang Nonthabuer, Northshar 11000
STasanmadalflnndoyevdaTnwaad o elamas 1 Saw e wwsoens (grunao sdaTuimaas-d (NPG-E))
sdruTRATIH oS

s Ground Water Sampling

::ﬁnm‘}:mnh:mudﬂm b edifan wli 7 dwmiuuries duaesvuricio SowiRri i
{iudiaih)
£LITM [WGSB4) 475 (S8A2E4 E, 137557 N

Sampling Date sisoust B, 2033 Quotation No.  © 323-01005
Sampling Tima 11025 Analysis Mo, & A03-A0365-001
sampling Method :_ Recaived Date & AUQUST 1L, 2043
Sampling By : Grab Analytical Date : August 11-29, 223
fnalyzed By = Brvwlronment Resesich B Techoology Co., Lid, Report No. : INP3-RAAPSER
Physical Properties 1 Ogar, Colorkass, Mo Sedimant, Duerles Report Date £ August 31, 2023

Standard®
[ t Lol MRL Result Siamdard®*
Paramaler Uit ethod of Analysis = a S |
L ARgwable |

Berzene wg/L | Furge and Trap; Gas 1.9 =]1,0 5 o
Chromalngrapie Mass Spedctoaniric
[EE-ME)

Ethylberaene ug/l | Purgaand Trag, G 1.0 <10 0 -
Chromatographic Mass Spscimmatnic
[ECME)

Teluene we/L | Purge and Trag, Gas LD =0 1,000 + =
Chromatographic Mass Speciiomeric
[SE-ME) —

Tatal Hylene il |Purge and Trad, Gas T R ) i0,000
Chramatogmphic Mas Speciromseine
[GC=M5) = [

Cadmiun mrfl | Digesbon, Inductively Couphed #lasma [1X(hE ] <0005 Dod3 fans 0,01
[ICR-OES) | ——

Copper mgfl | Digestion, Tnducfively Coupled Pladma 0005 f.008 18 1.0 1.5
(ICP-0ES)

Load myL | Digestian, Electratfermal Momie 0001 =300 a.ot Nona 045
Absorption Spertumetry et

Manganosg mal | Digastion, [nduckivaly Coupled Fasma boas i 11} 05 %03 s
[LEP- = —

ficked mgl | Digesbian, [ndodively Coupled Flasma nams ~clhANES 181 F)

(ICP-OHESY | oD [
Tnc | mgd |Digetln, Indictively Coupled Plasmn oot 01 50 =4 | 15
(ICP-OFES)

ArsEnes mo'l | igesiion, Hydride Goneration AMomc o.oooz 00018 ool T n.ns
Aneavptlon Spechmmging ut !

Seleniurm movl | Digestion, Hydride Gandration Aomic (R I[E] =(L000 0,01 flams 0oL
Npsorption §

Mermusy mgll | Digestion, Cold-Vapor Aloric 0,005 LS .0 fine 0.00t
| A fmorpdion Spectametry A
| tnan moil | Mgastion, Inductively Coupled Plasma [iN | n2 > =05 LG

TICR-0ES)
| Barium mail | Daestion, Inductvaly Coupied Masma o 15 ] - -
(ICP-CES) _ = —_

Trkal Chrorrium myl | Digesfion, nducively Coupled Masma 805 <L D05 3 E

{ICP-0ES)

Tamparatirs w Cartifiad Tharmomesr ¥ 190

5] - Eracirombatiic - Bd = TD4aS5 65497

Total Dissohvid S0l mo/L | Driag at IETC 50 137 - 600 1,200

En'ﬂlth\}?(_ |_‘.'|:r|| Elecirical Corduetivity Metss ol 1Ea - |

Saliniy ppt | Electrieal Canductity Metar 0.1 <01 E |
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ANALYSIS REPORT

Customer Name = Vishon E Consultants Co., Lid

Addrues + 10L& Moo 2, Soi Manzeva Soi 3, 530 Ma, Musang Neonthaoun, Nentrabun 11000

Project Name 1 Irmsr s Ulend rudvmTuenmaduvanie wlasiad 1 $owindsnoT [Tuvsundsluwmeed (KPEE))
Project Location = Eoufadwwanan

Sampling Source 1 Ground Water Sampling

Sampling Point futmneruudel ey devusdasidou wd 7 draTuuans snemunads Saviamumeivas

Curitan )

‘GPS. Coardinake TUTH (WIGSE4) 470 05BS28% E 1832552 N
Sampling Date fAugLEt B, 2023 Quotation Mo, 202101005
Sampling Time L1695 Analysis No. £ 20F3-AD365-001

sampling Method [ Recalved Date : August 11, 2023

Sampling By 1Grab Analytical Date 1 August 11-24, 2023
Analyzed By 1 Envirenmeans, Researon & Technology Co., Lo, Heport No. i 2023 -RAAPSEE

Physical Propertios @ Clear, Colorless, o Sedirmant, Odori=ss Repait Date = August 31, 2023

Standard?”
Paramatar Unit Methiod af Analysis” MRL Result Standard ®*
Suitable | Maximum
L AR S

TPH {Ga=elive Range mg/l Prge and Trap, Gas 0. fediy ] A -
| Mydrocarons; GoCal Chiometegraphic {SC-FID)

TPH {Karosone Rangs mgil | Uigidd-Houid Extraction, Gac ooz <030 =
Hydcarfions; Cia-Cia) Chromedographic {GC-FI0%

TFH [[¥esa| Rangs mgil | Liquid-Liguid Extraction, &ac 0020 <00z = =
Hythrocartions; Cus-Caa) Crrnimstgraphic (SC-FI0) L :

TPH [Hzawy Ol Rarge mg/l | Lmued-Liguid Extrachan, Gas 020 <020

Hydrocations; Cas-Cac) Chrometodraghic {GC-FI0G

Rempiky 7 Sndand Method br Samination of Wil ard Wistowitar, 2% Sdifion, 117,

pulskoied ) tha Feyal Govemmars: Canrte Mo LLF Dark 40, datéd Soemher 15, HL2643 (HAT).

o AR of the Raytionsl Prnmmman Soau, Mo 20, BP0 (202, wsed under the Ennenoorees sne Comaryacon of Mofons Bremrmentil Quality ke BB I535 | 1959,

PGl of the helus Reoues and Enviormesre 8,E 155 (2008, pubisred (n the Rowsl GovamimeT Gaoems: VoL 129, P 65T, imed vuy 21, A8 155 (2004,

Laboratory Renigwer
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ANALYSIS REPORT ANALYSIS REPORT
Customer Naime Vislon E Consuiltants Co., Lid: Customer Name i Wision E Censultants Co., Lid,
Address 2 101,72 Moo 2, Sol Mane=ya Soé 3, 52 Ma. Musang Nonthaburn, Nontaboe 13000 Address s101/37 Moo 3, 5ol Maneeya Sol 3, Sal M2, Musang Nanthabun, Nonthaoun 11500
Project Name 1 TasonivsslintiTey A Tuun s alesad | Saetiohassuns [Huwqusfeluses-2 (NFEED Project Name £ Tasan vsuda D lasd iy s Tunwasanme wadion 1 Ganiedunames (rusrumln uunar-8 (NPG-E)
Project Location IR T ra Praject Lacation P RA T
Sampling Source 1 Ground Water Samping Sampling Sourcs 1 Ground Water Sampling
Sampling Paint zudrm s b et oy ey e 18 shovbinga ulJﬂ 1 draiuuwass dunas wresia Sacined mwamrs Sampling Paint 7uihn§|}1ﬂ1‘|’.|h‘[1.lluu‘lwﬂ31um 16 Fivhmda m!ﬂ 1 dhuaTutvass dunanTunsEin Sainfiwman gy
(vinand} (wnanda}
EPS. Coordinatn sLITH [WAGSES) 476 0590266 E, 183363 N GPS. Coardinate sLITH [WESEK) 470 DS00266 E 1833663 N
Sampling Date tAugust 8, 2023 Quatation Mo. ¢ 2033-0L005 Sampling Data 2 Auust §, 2023 Quotntion e, ¢ 202301005
Sampling Time 1 L64E Analysis No. + M23-A0365-002 Sampling Time L16E Analysis M, £ BDFADIGS-007
Sampling Methad ] Received Date  : Auguet 11, 2023 Sampling Mothod : Awcelved Date & August 11, 2023
Sampling By :Grab Bnalytical Dabe ' August 1129, 2023 Sampling By + Graly Analyteal Date + August 11-29, 2023
Analyzad By £ Emdronment Resesich B Tecnolody Co, Lid. Report Mo, : PAIAAAPTOE Aiialyzed By = Brwulrormient Resesrch & Technoogy Co,, Lid, REpDIT Na, 1 223 AAAPSHT
Physical Properties = Clear;, Colorless, fl Sadimant, Odorass Raport Data £ Aupist 31, 2024 Physical Propertles 1 0lear, Colariess, Mo Sadiment, Odarfeas Report Date + Alipust 31, 2023
Standarg Standard?”
Parametar Uit Method of Anglyskt’ MRL Riscult Sandard?’ | Paramater init Method of Analysis:r MRL Result Standard™
Suimbie | Maimum Suitable | Maximum
Allowance | Allowabl= | Aliowance | Allowable
Bonrone ugfl.  |Purga and Tran, Gas 10 L0 5 - - TPH [Gassing Rangs myl | Purge and Trap, Gas Wiz <0040 . F
Lhromatngrphic Mass Specrometric Hytrosarbons; Ce-Ca Chromatggraphic [90-FID]
e 1GC-MF) TPH [Kerpsene Ranga gl | Llopaid-| il Prtraction, Gas fitivhn} <0030 - -
Ethyloenzena ugfl | Purge and Tram, Gas 10 <Ll o Hyroarbons; Cre-Caa) Chromsscographic {GE-FID)
LArDmEtngrapnic Mass spedimmalic TP [Diesel Rargs madl | Uiguid-Ligil Evtraction, Gas o <00 -
{GC-H8) Hytrornrsons; Ces-Cand Chromateg rephic {GC-FI0)
Tolutre ugll | Purge and Tram, Gos 10 <L0 1,000 TPH | Hemwy 0l Range il | Ligued-Ugued Extraction, Gas 0.0 0E i
| *{:E:-’rr'gogﬁwt i Spodrometric L Hydrocnthon; Cow-Crad Chiromatre raphlc $GC-F1I0 =
! — R Femah s ¥ Saodan Mg Br Exeamenio o Wty 2 Wanewanr, 13T Edtian, Jul)
| Tetnd Hydene pifl | Parge and Trop, Gas n =10 10000 * Mgtibeztor of Mhe Malgnal Freborent el Ho,0, IE2543 {39000 bsted Cnder b St £ ; 3
[ Lhromatgrapric Mass Sredromanc nebisbed In |h-+:mlﬁ:mln:i-u::-aun$| :riu-i \ll'.-_dh;'t shplwr:::-l'; a: :.;4 (=0, i i inri b ity AL B.E % N
| [GC-M5] ¥ ptficansn of the Mabel ewurers sad Evwistnmend § E2550 (088}, pulshad in the fopel Streemmen: Garsgie, Vol (75, Pan S50, e Moy 21, 8.8 1957 (M08
| Cadrmiitam gl | Digestion, [ndocively Coupled Plasma 003 =0.00] 0,403 Mons T.0t
| {ICE-CES)
| copper mg/L | Dgestion, Iduciiely Coupled Plasra | 003 0 g Lo s10 LS
[IER-Crsy
Lasd ma/l | Dgsstion,. Elecirothermal Alomic 0oL 0,001 (LR LSS M fobs
Abearpticn Spaclimmabny
Marganese moil | Digastion, inductively Coupled Masma 0,005 0.05 0s 0.3 s
[IEP-GES]
ikl mgil | Big=stion, Inductively Coupled Plasma 005 <{1.005 0o
(JCP-CES)
Iine myl | Dgection, Indurtusly Coopled Pars 0.0 poz a0 <50 15
(IEP-Crs) o
Arsanic mail | Dggstion, Hydride Gonaratian Alomic [Eislineg D000 ool Fara 0o
ACsorption Spectrametny
Sabamilirm mg/L | Digestion, Hydride GenaraBian Alomic o002 i), 0002 Likii} Hone 0.1
Setramitry
Mertury mg/l. | Digestion, Cold-Yepor Alomic 00005 <0005 0.0a1 Bl 0.0M
Almorption Spectrametry
iron ma/L | Dugaston, Inductraly Coupled Fasma g1 =01 - 0.5 19
(ICP-0ES)
Barium mafL | Degeston, Inducivady Coupiad Macsma om L]
[ICP-CES |
Tokal Chromium mgfl | Digesiion, Induciively Coupled Masma 0.005 <0.005
(RP-0ES|
Tampstalure "L | Ceilfied Thermomietsre = 184 = - -
ol ) - [eraromenc = L) . TAH5 £.5-9.2
Total Dissoiad Solids mg/L | Driea ot WHOFC 50 163 600 1,200
Conduchiity pi/em | Becirical Corductivity Meter 0. 175 E -
Salilty npt | Erectical Cordustiviy Meter 0t <111
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2) Digestion, Inductively Caupled Plasma Mathod

2) 5-Day BOD Test, Membrane Electrode Method®!

2) Digestion, Inductively Coupled Plasma Method

) Digestion, Incuctively Coupled Plasma Wethod™

vudle $1umn 27 sms
dndiuil arTunfie R
1 Arzenic 1) Digestion, Hydride Generation/Atomic
hhsarption Spectrometric Methad®!
2 Barim Digestion, Inductively Coupled Plasma Method™
3 Biochemical Oxyean Demand | 1) 5-Day BOD Test, Azide Modification Method®
4 | Cadmium Digestion, Inductively Coupted Plasma Method™
5 | Chemical Oxyeen Demand Closad Reflus, Titimetric Mathod™
f | Chromium Cigestion, Inductively Coupled Plasrma Method™
T Color ADMI Weighted-Ordinate Spectrophatarmetrc
fethod™
B |Copper Digestion, Inductvely Coupled Plasma Method™
9 Cyanlde filstillatinn, Coladmetrc methad™
10 Formaldelyde Gistillation, Colormetric Method™
11 Free Chlonns 1) ledasmetric Method™®
2) DPD Colorimetric Methad™
12 | Hexavalent Chromium Colorimetric Method®
13 Lead 1) Digestion, Electrothermal Atomic Absomtion
Spectrometic Mathod™
14 | Maneanesa Digestian, Incuctively Coupled Plasma Methad'™
15 M@y Digestion, Cold-Vapor Atomic Absomotion
Spectrametric Method™
16 | Micksl Oigesfion, Inductively Coupled Plasma Methad®
17 | Gil B Greass Liguid-Liguld, Partition-Gravimetric Method™
18 pi Electrametric Mathod™
19 Phenols Distillatian, Direct Photometric Method
20 Selenium 1} Digestion, Hydride Genaratinnddtomic
Absorption Spectromietric Method™
21 | Sulfide lodornetric method™

22 Temperatime..
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22 | Temperatura Labaratony and Field Metheds™
2% | Total Dissclved Solids tried at 180 %
24 | Total Keltdahl Nitrogen 1) Macio Keldanl Methog™
2) Semi-Micro Kieldahl Method™
25 | Total Suspended Solids Dried at 103-105 *CP!
26 Trivalent Chrarmium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Cateulation™
2| 2Zine_ Digestion, indhictively Coupied Plasme Method”
sinldiEu S 58 516075
frhun CREHET EEELruts]
1 Acetone Pirge and Trap Gas Chromatogmphic!
Mass Spectrometric Method™
Antimicny Digestian, Inductvely Caupled Fasma Mathad?
Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrametric Method!™
Z) Digestion, Inductively Coupled Plasma Plathind™
Barium Digestion, Inductively Coupled Flasma Methad®
Berzene Puree and Trap Gas Chromatographic/
Mass spectrometiic Mathod™
& Barylliurm Qigestion, Inductively Coupled Plasma Mathod™
Bromodichloromethane Purze and Trap Gas Chromatoaraphic/
Mass spectrometric Method™
B Bromoform Purge and Trap Gas Chromatographic!
Mass spactrarmettic Methad®
g Cadmiurn Digestion, Inductively Coupled Plasma Method™
] Carban Disulfids Purge and Trap Gas Chromatoeraphic/
Mass spertrometric Methed™
11 Carban Tetrachloride Purge and Trap Gas Chromiatagraphicy
Mass spectrometric Method™
12 Chioroberzens Purge ard Trap Gas Chromatogrsphic/
| Mass spectrometric Aethod™!
13 Chlgrodibramamethane Purge and Trap Bas Chromatographic/
| Mass spectiometric Method™
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14 Chloraform Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

15 | Chrorium Digestion, Inductively Coupled Flasma Method™

16 Chrarnium i) Digestion, Inductively Caupled Plasma Method,
Colorimetric Methad: Caleulation™

17| Chromim (V) Colorimetic Mathad™

18 Cyanice Colorimetric Method™

19 1.2-Dichlarobenzene Purge snd Trap Gas Chromatographic/
Mass spectrometric Mathpdl

20 1, 3-Dichlorobenzzne Purge and Trap Gas Chromatographic/
Mass spectromestric Mathod™!

bi § 1 A-Dichlorobenzens Purge and Trap Gas Chromatographics’
Mass spectrometric Method™

22 L1-Dichloroethans Purge and Trap Gas Chromatographic/
Mass spactrometric Method™

23 1,2-Dichicroethane Purge and Trap Gas Chromatoeraphic/
Masz spechometic Method™

24 1, 1-Dichiaraathdens Purge and Trap Gas Chiomea temraphic/
Mass spectrametric Method™

25 cis-1,2-Dichlaroethylene Purge and Trap Gas Chromateeraphic/
Mass spectrometic Mathod™

26 trans-1.2-Dichlorsethylens Furge and Trap Gas Chomategraphic’

5 spectrometric Mathod

i 1.2-0ichlorapropane Purge and Trap Gas Chromatcgraphics
Mass spectrometic Method™

8 1, 3-Dichioropropans Purge and Trap Gas Chramatoaraphic/
Mass spectrametic Method™

29 1,3-Dichloropropene Furge and Trap Gas Chiomatoeraphlc/
Mass spactrometnc Method®

30 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass spectrometic Method™

21

Hearhlore-1, 3-butadizre

Purge and Trap Gas Chromatosraphic/

-y

hass spectrometric Method™
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32 Lead 1) Digestion, Electrothermal Atormic Absorption
Spectrometic Method™
2) Digestion, Inductively Coupled Plasma Mothod™
33 Manganase Digastion, Inducthvely Coupled Plasma Mathod™
3d WMercury Digestion, Cold-Vapor Atomic Absorption
Spectiorretric Methiod™
35 Methyl Bramide Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
36 Methylane Chioride Purge and Trap Gas Chromatographic/
fass spectrametric Mathod™!
37 Methyl Tert-Butyt Ether Purge and Trap Gas Chromatoeraphic/
Mass spectrametric Method™
28 Naphthalene Puree and Trap Gas Chrornatographic/
Mass spactrametric Mathod™
39 Nickel Digestion, Inductively Coupled Plasma Methad™
a0 | pH Electrometric method™
41 Selenium 1) Digestion, Hydride Generation/Alomic
Ahsorption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Methad™
42 Silver Digestion, Inductively Coupled Plasma Method™
a3 Styrens Furge and Trap Gas Chromatagraphic/
Mass spectrometrlc Methad™
a4 i 1.1,2.2 Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
o Tetrachloroethylene | Purge and Trap Gas Chramatographic/
Mass spectrometic Method™
a6 Toluene Purge and Trap Sas Chvomatographic/
Mass spacteometric Methad®
ai 1,2.8-Trichlorobenzens Purge and Trap Gas Chromatogmaphic/
Mass spectrometric Methad™
1 | 1.1, 1-Tnchiorosthans Purge and Trap Gas Chiromatographie/
ass spectrametric Method™!
49 1,12 Trichigreethane Purgz= and Trap Gas Chromatographic/

Mass spectromstric Method™
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a0 Trichloraethylene Purge and Trzp Gas Chromatographic!
Mass spectrarmestric Method™

51 1.3, 5-Trimethylbenzene Purge and Trap Gas Chromatoeraphic/
Mass spectrometric Mathod

52 Vanadium Digestion, Inductively Coupled Flasma Method™

53 Vifiyl Chloride Purge and Trap Gas Chrormatographic/
Mass spectrometric Method™

5 m-¥ylene Purge and Trap Gas Chromaiographic/
Mass spectromeatric Mathod'™

55 o-Xylene Puree and Trap Gas Chromatographic/
Mass spectrometric Methpd™

56 p-ylensa Purge and Trap (as Chromatographic/
Mass spactramatrlc Mathod™

57 Kylene [Total) Purge and Trap Gas Chromatographic/
Mass spectrometric Mathoo™

58 Zinc

Cigestion, Inductively Coupled Plasma Meil"ncft ]
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1 Antimony Isokingtic Sampling, Digestion, Inductively Coupled
Plasrma Mathod™
2 Arsenic 1) lsakinatic Sampling, Digestion, Hydnde
Generation/Atamic Absorption Spectraimstric
Method!
2) Isokinetic Sarmpling, Digestion, Inductively
Coupled Plasma Method!™
3 Bervllium Isokinetic Sampling, Digestlon, Inductively Coupled
Plasrna Method™
4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method!™
5 Carbon Monaxide Instrurnental Analyzer Method™
] Chlatine 1) Absorption Sampling, lon Chromategraphlc

Methoa!

2)lsakinetic Sampling, lon Chromatographic
Method™!

8

1

11

12

13

ATIMETY

A

Chromium

Cobalt

Copper

Diosdin/Furans

| Hydrogen Chleride

Hydrogen Flumide

Hychromgen Sulfide
Lead

Maneanese
Maroury
NWickel
Opacity

Ciwide of Nitrogan

Selenium

lsukinetic Sampling, Digestion, Inducively Coupled

Plasma Method ¥

Isokinetic Sampling, Destinn, inductively Coupled

Plasma Methaod™

lsokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

lsokinetic Sampl.ir\g“'

1} Absorption Sampling, Ion Chromatographic
Mathod™

2) lsnkinstic Sampling, lon Chromatographic
Method™

1) Absorption Sampling, lon Chromatographic
Meathod™

2} lznkinatic Sampling, lon Chromatagraphic
Wethod!™

Absorption Sampline, lodometric Method™

1) Isokinetic Samgling, Disestion, Direct Air-Acetylens
Flame Method™

2) lsonietic Sampling, Digastion, Inductively
Coupled Plasma Method™ |

Isokinetic Sarmpling, Digestion, Inductively Cauplad |

Plasra Method™

Isokiretic Sampling, Digestion, Cold-Vapar Atomic

Absomption Spectrometric Method!™

Isokinetic Sarmpling, Digastion, Inductively Couptad

Plasrma Method!™

Ringelmann's Method™

1) Ansorptian Sampling, Phenoldisulfonic acid
Method™

2) Instrumental Analyzer Method™

1) lsokinetic Sarnpling, Digestion, Hydride
Geaeration/Atomic Absorption Spectrometric
Methad!!

2] lsekiretic Sampling Digestion, Inductively
Coupled Plasma Methad™
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21 Sulfur Dicxide 1} Alpsarption Sarmplirg, Bariume-Thorm Tibimestric
Mathad!
2} Isokinetic Sampling, Barlum-Thaorin Titrimatric
Method™
3) Instrumental Analyzer Method™
22 Sulfurie Asidl Isakinetic Sampling, Bariurm-Thorin Titimetric
Methad™
25 T Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Methad™
24 | Total Suspended Pamiculate | lsokinetic Sarmpling, Gravimetrlc Methodt™
25 Vanadium Isokinetic Sarmpling, Dleestlon, Inductively Couplad
I Plasma Method™
26 | Xylene Adsorption Samgling, Gas Chramatographic Mathad™

i‘iﬂﬂﬁgﬂ.ﬁ_ﬁﬂ!}ﬁﬁlﬁuﬁ'p 1Ty 20 T3
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1 Antirnony Digestion, In;:lmy Coupled Plasmia Method™8
2 Arsenic 1} Dieestian, Hydride Generatian/Atamie

Absarption Spectrometric Method®
2} Digestion, Inductively Coupled Plasma Method™#
3 Barium Digsstion, Inductively Coupled Plasma Methad=H
i Berylliim Digastion, Inductively Coupled Plasma Method™H
5 Cadmlurn Dieestion, Inductively Coupled Flasma Methoa™ |
f Chromium Digestion, Inductively Coupled Plasma Method™®
T Chromium 01} Digestion, Inductively Coupled Flasma Methed,
Alkaline Cigestion, Calonmetrie Method;
| Catculation Method®o&i@
B Chramilm (i) | Alkaline Digestion, Colormetric Method® ™
9 Cobalt Digestion, Inductively Coupled Flasma Method™
10 | Copper Digestion, Inductively Caupled Plasma Method™®
11 Lead Digestion, Incuctively Coupled Plasma Method™™
12 Mercury Digestion, Cold-Vapor Atomic Absomption
Spectrametric Method

1% | Molybderum Digestion, Inductively Coupled Plasma Meathod®®
14 Mickel

Digestion, Inductively Coupled Plasma Method ™

o TT

15 pH...
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&
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15 jaH Electrometric Method ™
16 Selenium 1} Oigestion, Hydride Generation/Atomic
Absorption Spectromettic Method®*

2) Digastian, inductively Coupled Plasma Method™d
17| Silwer Digestion, Inductively Coupled Plasrna Method™!
18 Thakliurm Digestion, Inductively Coupted Plasrna Method®
19 Yanadium Digestion, Inductiely Coupled Plasma Method™
20 Zing Digestion, Inductely Coupled Plasma Methog™®!

iy f1uau 56 S1E07T
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1 Acelong Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method ™
Anftirmiony Cigestion; Inductively Coupled Plasma Method™®
Arsenle | 1) Digestion, Hydride Genaration/itomic
Absorption Spectrometric Method® ™

Z) Digestion, Inductively Coupled Plasma Method !
i Barium isestion, indurtively Coupled Flasma Methad™®
5 Berzene Purge and Trap, Gas Chramatographics

Mass Spectromaetric Method ™
& Barylliun Hisestion, Inductively Coupled Plasma Method>!
T Bromodichioromethane Purge and Trap, Gas Chromatheaphicd

Mass Spectrometric Method™
8 Bromafonm Furge and Trap, Gas Chromatasgraphic/

Mass Spectrametric Method! ™!

9 Cadmium Digestion, Inductively Coupled Plasma Method™™
1d Carbon Disulfide 1 Purge and Trap, Gas Chramatographic/

Mass Spectramatiic Method
t1 | Carbon Tetrachloride Purge and Trap, Gas Chramatographic/

Mass Spectrometric Method™
12 Chlorobenzena Furea and Trap, Gas Chromatagraphic/

Mass Spectrometic Method™3!

13 Chlzmdibromomethane Purge and Trap. Gas Chromatographicd
= - Mass Spectrometric Method! ™

{Fanerracsa T

14 Chinraform.

AL



Arnon S
Rectangle

Arnon S
Rectangle


dduil | arsunii . _ FBharei
14 | Chicroform Purge and Trap, Gas Chramatographie/
Mass Spectrametric Methnal™ ¥
15 Chramium Digestion, Inductively Coupled Plasma Method™
16 Chromium i) Digestion, Inductively Coupted Plasma Method;
Calarimettic Methed, Caleulation MathnaSiat
17 Chromium (W) Alkaline Digestion, Colarimetric Methodl 4
18 1 2-Dichlorobenzene Purge and Trap, Gas Chromatographic!
Mass Spectromietic Method ™
19 1, 3-Dichlarabenzane Purge and Trap, Gas Chromatographic/
Mass Spactrometric Methad!™
20 1, 4-Dichlorgbisnzsne Purge and Trag, Gas Chromatographic/
Mass Spectrometric Method™
21 1. 1-Oichipraethane ' FPuree and Trap, Gas Chromatoeraphic/
Mass Spectrometic Methed™ '3
22 1 Z2-ichlorosthana Purge and Trap, Gas Chiomalograghic!
Mass Spectrometnic Method!" 4
23 1.1-Dichloraethylens Purge and Trap, Gas Chromatographicd
Mass Spectiometic Method ™
b cis-1.2-Dichlomethylens Purge and Trap, Gas Chromatoeraphic/
Mass Spectrametric Methad ™!
25 trans1,2-Oichloroethylena Furge and Trap, Gas Chromatoeraphics
Mass Spectromstric Methad ™3
26 1,2-Dichlomprapans Furge and Trap, Gas Chromatoaraphic/
Iiass Spectrometric Methad!*
by 1,3-Dichlgrogropane Purge and Trap, Gas Chromatographic/
Mass Spectromatric Mathod™
28 1,3-Dichloroprapene Purge and Trap, Gas Chromatagraphic/
Mass Specirometric Method™
29 Ethyloenzens Purge and Trep, Gas Chromatographic’
Mass Spectromatric Method ™
30 Hexachlomo-1,3-burdiens Puree and Trap, Gas Chromataeraphicd
Mass Spectrometric Method!™
il Lead Digestion, Inductively Coupled Plasma Method™™
3 Marizanese Digestion, Inductively Caupled Plasma Method™®
33 Mercury

Digestion, Cold-Vapar Atomic Absorption
tri 1111

34 Methyl...
Hm"ﬂiﬂnﬁ:n- e A
pprvninis s
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36 Methiyl Bromide Purge and Trap, Gas Chromatographic!
Mass Spectrometric Methad!™ ¥
35 Methylene Chiloride Puige and Trap, Gas Chiomatowraphic/
Mass Spachometric Method! ™3
36 Methyl Tert-Buhyl Ether Puree and Trap, Gas Chromatngraphics
Mass Spactrometric Method ™
k14 Waphthalena Purge and Trap, Gas Chromatographic!
Mass Spactromnetric l'u'FEﬁncr"l'lz'l
38 Nickel Digestion, Inductively Caupled Flasma Method™#!
39 Selenium 1) Digestion, Hydride Generation/Atomic
Absarption Spectiametric Methiod™
2) Digestion, Indliztivaly Coupled Plasma
a0 Silver Digestion, Inductively Coupled Plasma Method A
a1 Styrene Furge and Trap, Gas Chromatographicd I
tass Spectrometric Method™
42 | 1322 Tetrachloroethane Purge and Trap, Gas Chromatagraphic/
Mass Spectiometric Method™¥
43 Tetrachlorosthylene Furge and Trap, Gas Chromatographicd
Mass Spectrameatric Methad™
ad Toluene | Purge and Trap, Gas Chromatoeraphic!
Mass Spectrometric Methad ™
a5 1,2.4-Trichlarobenzensa Purge and Trap, Gas Chromatographic/
Mass Spectrometric Mathog™™
as 1,1,1-Tiichloroethane Purga and Trap, Gas Chramatographic/
Mass Spectramatnic Method™¥
ar 1,1, 2-Trichleroethane Purge and Trap, Gas Chramatographic!
Mass Spectrometiic Method™
ag Trichleroethylene Purge and Trap, Gas Chrematographic/
Mass Spectrometric Methadl !
a9 L35 Timethylbenzens Puree and Trap, Gas Chrormatngraphic/
Mass Spectrometic Method ™
50 wanadium Digestion, Inductively Coupled Plasma Method! ™!
51 Vinyl Chigricle Puree and Trap, Gas Chromatographic/

| Mass Spectrometric Method™

52 m-¥ylene...
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52 m-Xylene Purge and Trap, Gas {hrmmarﬁo__mphic;-'
Mass Spectrometric Methodl™3!
53 o-Xylene Purge and Trap, Gas Chramatographic’
Mass Spectrometric MathodH
54 p-Xylens Purge arid Trap, Gas Chromatagraphicd
Mass Spectrometric Method! ™™
55 Hylere (Total) Purge and Trap, Gas Chromatograghic!
Mass Spectramestric Method ™
56 | 7inc Digestion, Inductively Coupled Plasma Method™®
e
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TiufeR N, 4 S 2509, @i 123 seuins 1254,

2. mnrsimnrauiwndouulirsmalue, dasfinmski. fasedin 4, npamm:
Sauumnmafi, 2547,

3. APHA, AWWVA, WEF. Standard Methods for the Examination of Watar and
Wastewater, 23" ed. Washington, DC: APHA, 2017.

4. Lnited States Ervirenmental Protecton Agency. Standards of Performance for
New Statlonary Sources. 20 CFR &0, Appendix A, 201%

5. United States Envircnmentsl Protection Agency, Test Methods far Evaluation Solid
Waste Physical/Chemical Methods. Acid Digastion of Sediments, Sludges, and Soils.
SW-B46 Method 30508, 1996

&. Linited States Environmenial Protection Agency, Test Methors for Evaluation Salld
Wyaste Physical/Chemical Methods, Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1996

7. United States Environmental Protection Agency: Test Methpds for Evaluation Solid
Waste Physical/Chemical Methods. Closed-Systerm Purge-and-Trap and Extraction for
Wolatile Organics in Soil and Waste Samples. SW-846 Method 50354, 2002,

B. United States Enviranmental Pratection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methads, Inductively Coupled Plasma-optical Emisslan
Spectrometry. SW-846 Method 60100, 2018

9. Unitad States Envirenmental Protection Agency, Test Mathods for Evaluation Solid
Waste Physical/Chemical Methods. Antimany and Arsenic (Atomic Absorption,
Borohvydride ReductionX. SW-B46 Method TD62, 1992
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10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-B46
Methad T196A, 1992,

11, United States Envirgnmental Pratectlon Agercy. Test Methods for Evaluation Solid
Waste Physical/Chermnical Methods, Mercury Tn Solid or Semisolid Waste (Manual Cold-
Vapor Technigue, SW-826 Method 74718, 2007,

12 United States Environmental Protection Agency. Test Methods for Bvaluation Solid
Waste Physlcal/Chernical Methods. Selenlum (Atomic Absorption, Borohydride
Reduction), SW-844 Method 7742, 1994,

13, United States Envionmental Protection Agency. Test Methods for Evluation
Solid Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas
Chromatography/ Mass Spectrometry (GC/MS). SW-846 Methad B260D, 2018

16, United States Emvironmental Protection agency. Test Methaods for Bvaluation Sollid
Waste Physical/Cherrical Methods. Solid and Waste pH. SW-846 Method 90450, 2004,
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1 TPH (Cs — Cg) Purge and Trap, Gas Chiomatographic Method™
2 TPH (Cog = Ciag) Ultrasonic Extraction, Gas Chromatographic Method!
3 TPH (G - Caad Ultrasonic Extraction, Gas Chramatographic Methad! !
wngnsinaily

L. United States Environmental Protection Asensy, Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonie Extraction. SW-846 Method 35500, 2007

2 United States Environmental Protection Agency, Test Methods for Bvaluation Solid
Waste Physical/Chemical Methaods. Clased System Purge and Trap and Extraction For
Volatile Organlcs In Soil and Waste Sample. SW-8456 Method 50354, 2002,

4. United States Environmental Protectlon Agency, Test Mathods for Bvaluanon Solid
Waste Physical/Chemizal Mgthods. Nonhalosenated Organics Using GC/FID, SW-846
Methed 80150, 2003‘%.,“‘1
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Environmental

RECALIBRATION
DUE DATE:

January 17, 2024

 Corlglats o Collfintion

Calibration Certification Infarmation
Cal. Date:  lanuary 17, 2013 Rootsmeter §/0: 438320 Ta: 295 K
Operator:  lim Tiach Pa: 7402 mm Hg
Calibration Model f:  TE-50254 Calfbrater 5/i: 3362 city: Laksi Contact: Ramita Taengthai
I Insd & Zip / Postal: 10210
_— Vol :"t w"l F;IHI Tw:] 'T":'E ( N‘Hﬂ " ‘:’I';D} State / Province: Bangkok
{m3) m m mi mm n
Order Number:
] I 3 T T 3a 100 LT
2 3 4 1 0.59520] 6.4 4,00 *0332617856x
] 5 8 X 0,853 8.0 5.00 i hi i
Weighing Devi
4 7| B k3 0.8450 B8 5.50 Sgning Jevies
3 a 10 1 0.7000 123 .00 Mant . Mettler Toledo Instrument Type: Weighing Instrument
Data Tabulation Model: AB204-S Asset Number: ERTC-L-IN-0048
=) Serial No.: 1123103723 Terminal Model: N/A
st o AH|mis (—T,-,I—"“‘") fix I’ﬂ.HI Ta/Pa } Building: :UA Tsnninal Serial No.: :;:
[m3) [w-Enas) {y-auis) Va {x-axis) {y-aniz) Floor: Terminal Asset No.:
0.9755 0.6927) 14027 05057 07042 08328 Room: 206
0.9753 0.9832 19537 [UCEREY 0ag93 13626 Range Max. Capacity Readability (d)
0.9732 L0828 221 0.3892 11077 1.411% 1 290 0.0001
721 11450 23381 D.5E81 11639 1.4806 2 : 2
00668 13811 2.8054 0.9827) 14039 1.7R56 Procedure
m= 2.04234 m= 1.27888
QsTD b= -0.01435 QA b= -0,00913 Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
s 0.59993 Lira 0.99993 METTLER TOLEDO Work Instruction: CPIW002/20
Caleulations This calibration certificate contains measurements for As Found and As Left calibrations.
WHIWMVCII[IFB AP)/Pstd|(Tstd/Ta) I \I’lﬂlﬁi‘nh:{h -AP)/Pa) The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a built-in weight.
Qetd=|Verd/aTime | Qa=|VafATime ) - iahi i
In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to
For subsequent flow rate calculations: I "
accommodate specific calibration conditions.
[
asd= [ 22 ) o) aae vin(( [3(1w5s) )-8}
e T . As Found Start: 23.6 °C End: 235 °C Start: 34.6 % End: 35.1 %
tandard Col o R B X X
Ted] 3SE1S T As Left Start: 236°C  End:23.5°C | Start 35.0 % End: 35.7 %
Psta] Joll mm Hg
Key US EPA recommends annual recalibration per 1995 As Found Calibration Date: 17-Jan-2023 C
&H: cabbralor manometer eading [in HI0) 40 Code of Federal Regulations Part 50 1o 51, As Left Calibration Date: 17-Jan-2023
AP rootsmater menameter reading [mm Hg] Appendix B to Part 50, Reference Method for the i
L - < i Issue Date: 19-Jan-2023 Chawalit Martsuloke
Ta- actual absolute temperature ["K} Betermination of Suspended Particulate Matter in an .
Fa: Betual barnmetric pressure {mm HE) th Atresphere, 9.2.17, page 30 Approved Signatory:
O Intercapt
m: ko
p_e - Technical Manager / Head of Calibration Center
1 Environmental, Inc. werww ischegny com
South Miami Avenue TOLL FREE: (B77)363-7610
g of Cleves, OH 45002 FAX: (513}467-9000
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 10f5

Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.
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Calibration Cerfificate ID

TH2036-001-011723-ACC-TH

METTLER TOLEDO !

Measurement Results

Calibration Certificate ID
TH2036-001-011723-ACC-TH

METTLER TOLEDO

Error of Indication

Repeatability
Test Load: 100 g
As Found As Left . As Found
1 99.9992 100.0001 g asitet i '; Faiil)
el
2 99.9991g 100.0001 g
3 99.9991 g 100.0001 g b
4 99.9991g 100.0001 g b
5 99.9992 g 100.0002 g 2
6 99.9993 g 100.0002 g i
7 99.9992 g 100.0002 g e® 2
8 99.9992 g 100.0001 g -
9 99.9991¢ 100.0001 g * *
10 99.9992 g 100.0001 g ¥ .
i -
Standard
‘ Deviation ‘ 0.00007 g 0.00005 g
L4
The "d"in the graph rep! the ility of the al in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
Position As Found As Left - P M
1 99.9991¢g 100.0001 g Fd My
U fo1d Od
2 99.9993 g 100.0002 g f“ F" \
3 99.9992 g 100.0002 g l l R '!
4 99.9990 g 100.0001 g \ | 9 !
5 99.9991¢ 100.0001 g N 2d v 1d od '
,
\._‘.\.‘. . ;\‘.‘. ats v
Maximum - -
Deviation 0.0002g 0.0001g As Found s Left
The "d" in the graph rep the ility of the val in which
the test was performed.
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 2 of 5

Report Version: 2.16.30
Form Number: F103C

This is an original document and may not be partially reproduced without the

written ission of the issuing calibrati Y.

As Found
Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.15mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.16 mg 2
3 0.1000 g 0.0999 g -0.0001g 0.16 mg 2
4 0.5000 g 0.4999 g -0.0001g 0.16 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.16 mg 2
6 5.0000 g 5.0001g 0.0001 g 0.16 mg 2
7 10.0000 g 10.0001 g 0.0001 g 0.17 mg 2
8 50.0000 g 49.9997 g -0.0003 g 0.20 mg 2
9 100.0000 g 99.9992 g -0.0008 g 0.27 mg 2
10 150.0000 g 149.9987 g -0.0013 g 0.38 mg 2
1 200.0000 g 199.9982 g -0.0018 g 0.44 mg 2
As Left
Reference Value Indication Ermror of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.11mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.13 mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.13 mg 2
4 0.5000 g 0.5000 g 0.0000 g 0.13 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.13 mg 2
6 5.0000 g 5.0001g 0.0001 g 0.13 mg 2
7 10.0000 g 10.0000 g 0.0000 g 0.14 mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
9 100.0000 g 100.0001 g 0.0001 g 0.24 mg 2
10 150.0000 g 150.0001 g 0.0001 g 0.34 mg 2
1 200.0000 g 200.0002 g 0.0002 g 0.39 mg 2
T As Found
® Asleft
E
B =
H r 7 — For improved legibility of the graphics
"= L . only increasing measurement points
5 = are shown and measurement points
:;_. 4 i close to zero are not displayed.
u

ClErnkon Point (k]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Software Version: 1.23.1.11
Report Version: 2.16.30
Form Number: F103C

©METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 3 of 5



camncoaci METTLER TOLEDO Serv
TH2036-001-011723-ACC-TH : .

om0ttt METTLER TOLEDO ©
TH2036-001-011723-ACC-TH .

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS57 Date of Issue: 06-Jan-2022
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023

Themmo Hygrometer

Equipment No.: IN255 Date of Issue: 20-Jul-2022
Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023

Remarks

Measurement Uncertainty of the Weighing Instrument in Use

Equipment condition: Good
Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.
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Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 3.0-10%/K

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

Linearization of Uncertainty Equation

As Found

1| 0.0001g 2209

Uy =0.16 mg + 0.0147 mg/g - R Uy = 0.13mg + 0.00671 mg/g - R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication As Found As Left
0.0220g 0.16 mg 0.73% 0.13 mg 0.59%
0.2200 g 0.16 mg 0.074% 0.13mg 0.060%
2.2000 g 0.19 mg 0.0087% 0.14 mg 0.0066%
22.0000 g 0.48 mg 0.0022% 0.28 mg 0.0013%
220.0000 g 34mg 0.0015% 16mg 0.00073%
1
1
|
: |z i
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As Found As Left
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 5of 5
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate: MmLER TOLEDO =_\. TaTdlaga
. iV b

TH2036-001-011723-ACC-TH >
GWP® Certificate

Attachment to Calibration Certificate:

TH2036-001-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO Service

GWP®
Certificate

Minimum Weight

As Found Minimum Weight Table

A A
qund J Lesft J

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.

Tests Performed: ! As Found | AsLeft

Process Requirements

Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2

Safe Weighing Range

[P ———

S~ Sale To Waigh

- T ———

dizy iEnivmy mia g
————— FHESS -
Mormarn
P
e

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.

Software Version: 1.23.1.11 ©METTLER TOLEDO Page 10of 4
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the
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Tolerance
0.1%
02%
0.5%

1%
2%
5%

Minimum weights for different weighing folerances and safety factors
Safety Factor
1 2 3 5 10
0.16012 g 0.32511g 0.49518 g 0.85155 g 1.85026 g
0.07947 g 0.16012 g 0.24199 g 0.40949 g 0.85155¢
0.03165g 0.06348 g 0.09550 g 0.16012 g 0.32511g
0.01580 g 0.03165 g 0.04754 g 0.07947 g 0.16012 g
0.00789 g 0.01580 g 0.02372 g 0.03959 g 0.07947 g
0.00316 g 0.00631g 0.00947 g 0.01580 g 0.03165g

.v’ Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

Tolerance

0.1%

0.2%

0.5%
1%
2%
5%

Minimum weights for different weighing tolerances and safety factors
Safety Factor
1 2 3 5 10
0.12735g 0.25642 g 0.38726 g 0.65440 g 135584 g
0.06346 g 0.12735 g 0.19166 g 0.32162 g 0.65440 g
0.02533 g 0.05073 g 0.07620 g 0.12735g 025642 g
0.01266 g 0.02533 g 0.03802 g 0.06346 g 0.12735g
0.00633 g 0.01266 g 0.01899 g 0.03168 g 0.06346 g
0.00253 g 0.00506 g 0.00759 g 0.01266 g 0.02533 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,

1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past

until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:

1. If "N/A" is shown above, no appropriate value could be calculated.

2. METTLER TOLEDO is not responsible for the definition of the process requirements.
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Error of Indication

Measurement Results

As Found
Results Summary
Control limits for various weighing tolerances
Reference Value Error 0.2% 0.5% 1% 2%
As Found 0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
s Loft 50.0000 g -0.0003g | 0.0250g | 0.0500g | 0.1250g | 02500g | 0.5000g | 1.2500g
2 = Pessed 100.0000g | -0.0008g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g
% - Failed 150.0000 g -0.0013 g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
= Faile
200.0000g | -0.0018g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
. = Safety Factor not met
: Y Re v v v v v v
Repeatability As Left
Control limits for various weighing tolerances
TestLoad: 100 g Reference Value Error 0.2% 0.5% 1% 2%
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
- s ]found As]Lefl 50.0000 g 0.0000 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g
Tolerance Conirol Std. Dovi Result Result 100.0000g | 0.0001g | 005009 | 0.1000g | 025009 | 0.5000g | 10000g | 2.5000g
0.1% N/A N/A N/A
150.0000g | 0.0001g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
o
0-2% 0.00005 g L b 200.0000 g 0.0002g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
0.5% 0.00013 g o v - :
0.00007 g* 0.00005 g* es v + ¥ v J v
1% 0.00025 g v "
2% 0.00050 g il ¥ The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
5% 0.00125 g il “ limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this
repeatability test and the calculation of the minimum weight.
The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.
Eccentricity
Test Load: 100 g
As Found As Left
Tolerance ol Limit Deviation Result Deviation Result
0.1% 0.0500 g o s
0.2% 0.1000 g W ¥
0.5% 0.2500 o s
> 9 0.0002 g 0.0001g
1% 0.5000 g o -
2% 1.0000 g w ol
5% 2.5000 g o v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 3 of 4 Software Version: 1.23.1.11 ©METTLER TOLEDO Page 4 of 4

Report Version: 2.16.30
Form Number: F103C

This is an original document and may not be partially reproduced without the

of the issuing

y.

Report Version: 2.16.30
Form Number: F103C

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.



wology Compiny Lim
Wagmw Wuny Wem

Envirommend Ressarch & Tee
88 M0 6 R

iolagy Company Limied Eunvironment Resesrch & Tew

Chimmi agam Wong W

Vhiing =ong Ibig, Led B, Seoglesk

cnvi rescarch
To) B BUELTTIEL P 1) DR T

E=mmll ; g b
e

Tiead CUBry s T

ErviRonvenr REg

ENvRONMENT RESEARCH 5 TECHMOLOEY GO, LTD

Calibration D:
Calibration Data of 30; Analyzer alibration Data of S0, Analyzer

Analyzer Performance Tesl

Analy:mr Parformancs Test -
Egquipment Gas Analyzer | 30;) Custamer Name WVision E
Equinment D Analyrar ( Gl) Costomer Kame Wision B m fac Torba L 5 Emi R -
Marnulactire Thermo Location Envi Resemrch saloaldnciom — Seynan iy - E.‘-Edll i
[T 7] Toatalion B ENhET Madel APSA-ZTD Quatation 2023-01037
Sarisl No, 0611110400 Caliration Daie Dacambar 24, 2023 Serial No. EGKBWEDE Calibratlon Date December 21, 2023
Analyzar Unit pob Time 200 M Analyzer Unit ppb Tima 11113 AM
Instruments for Callbration |nstruments for Calibration
Instrumenis Manufaciune M oded Serlal Number Instr - Wodel ol N
Zero Alr Supply Therma Erv Ix R bkl el il i o et
Dynamis Dilution, Callbrator Tanabris 0 TG Zera Alr Supply Therma Fov 191 0700419828
Etandard Gas Companents Gt= 454  ppm Dynamic Dilution Callbratar Tanabyte 00 0EH
Cylindar Ho:  CBO123043 KO - E&3 mpm Standard Oas Components 00 = 4518 pam
|Exire Dabe : Ot 22, 2027 0y= 8 ggm Cyfinder No: EBI123N3 NO= 553 pam
Single Folnt Callbration _ Expire Date |  Oct 22 3037 S, = 548  ppm
Anabyer Walun | ppb i Etability
Standard Gas Standard Gas Valus Taioia e Bators T After * Abs Errar Single Point Callbration
Zero s] 0.2 0.0 - - . Btandard Gas Analyzer Value { ppb ) Stability A
Span A0 060 400.0 7 - 03 Standard Gas Valus e T aoel Afer % Abs Errar
[ Zaro t D4 [ : B
I =1.00 : Span T 4037 A00.0 05
l o awa 8 000 oy S e e e 4 i e ., s 5 . . - e S . o o
! % ! l. Calibratian Curva |
I :E; ! | . s . —
—= & = Dafure ‘5
L2 ! 1E 5 | :
| =mmeitier | 15 20 | |
i ._E 1 ; 300 m = g = Aelore i
Ié ] ! > 22 B L
i ! | 15 150 ———
i 100 150 200 250 360 350 400 450 SO0 i | & o | |
50 |
} Standord Va i : Wi |
O TR e | 450 200 250 306 350 450 450 EOD
STATUS TEST AND VALIDATION OF 50; ANALYZER MODEL 43C | bt e el Shmea Walop il S e e |
=]
R — - bearvod Vajuo Nominsl Ranga STATUS TEST AND VALIDATION OF S0, ANALYZER MODEL APSA-ITO
Bators Adjist Afler Adjust Dbee Value
Range RANGE p S00 500 0 - 500 standard FParamatar Unie - Moeminal Range
Inintmal Tempeeatos | INTERNAL " 303 04 BO°C m4AT0 T Before Adjust | After Adjust
Chaenbier Termp CHAMBER g [T 440 £1.0°C i 47.0°C Range pab 800 G300 U - 500 S1andard
Proasine PRESSURE mmHg 7253 7254 4000 o, 005 Shgnal (B0y) i El 5 Voltage of the measured 502 value
Serngl= Flaw SANP FLOW LPM 0409 TADT 0,350 1a 1.000 LAMP iy I36.4 236 5 200 m - 1200 my
Lamip Inlansity INTEMSITY HE 2056 24,016 0000 10 50,000 CELL *C 38 53.7 Ambient temperature + 5 °C - 15°C
Lamp Voliages LAMP VOLTAGE ki L) LR 750 to 1,200 : ~ -
S04 Concanbruton |50 CONCENTRATION oeb 8 13 Tin 10,000 s i) el da; i o
[T ——————— MOTHEREDARD BTATUE - o oK ok AMBIEMT KPa 100.5 1008 Current almaspharic pragsureg
Interace Status INTERFACE STATUS ak DC 24y W 239 99 FAWAIEY
De &Y v B0 650 BV DBV

Calibrate By :

Cecember 24, 2023 Callbrate By : S

December 24, 2023 December 24, 2023
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Calibration Data of NOx Analyzer Calibration Data of NOx Analyzer
Analyrer Performance Test Analyzer Performance Test
Equlpmant (s Amalyaar [ MOz} Customar Mame Viglon E Egus | prmenit Gas Analyrer { HOx ) Cuisidamar K ms \iladon E.
Manufactura HORIES Location Enva Rasearch Madvislailuie HORIBA Location Byl Resdarch
Madei APMAITE Cuatatian T -ER Misidel AP WA O uatation IS AR
Serfal No. W FREFIY Calinration Dats Dccembar 14, 2173 Seilal Ho. YCPLAHTM Calltwation Date Decambsar 273023
Amalyrer Unit pob Time 140 Fi¥ Aalyzar Unit ppe Thma 300 FPM
Inatruments far Calibratian Instruments for Calibration
Imstruments Mty faetsire Moidal Sevrin] Mipriber Instrumants Manufaciure Modal Sarial Humber
Toro Alr Supply Tharma Enw 11 070010820 Zewo Al Supply Thenna Env i 0700 19875
Dynamic Dilution Calkrator Tanalyis 300 0165 Oynamig Ollution Calkrator Tanabyta 00 {186
(Standard Gas Conipo el CO = 4518 ppm Sinndard Gos Compansnts ED. = 4516 ppm
[Clinder Mo 1 EBO1Z23013 M) = 53 ppn Cylinder Mo: ES0123013 KD = £53 poen
[Expbe Oaks - Opt 23, 2037 G o= B8 ppni Explre Date: Ot 22 2027 80; = 249
Single Paint Callbration Single Paint Calibration
Ansbyzar Valus Analyrer Value
Stancard Gag | Standard Gas Vaks WO, [ ppb ) WD ( ppi ) NC; [ ppb | Stablly % Aba Ermr Standdard Gas | Swndand Qs Valus HO, [ ppl: | WO { jppb | M3, [ ppbi ) Stabllity % Abs Error
Bofore | Ater | Bolews]| After | Bsfors| Apsr | @stoss] Aner Belors | Alter | Aefara| dfier | Balom| Absr | Befors] af=r
Foro [i] 05 [T K] 0.0 48 [Ti] o > = Iero [1] [N .0 o0 . 0.1 o =
Sipan 10 a9 | aoon | 3se2 [ aooo| 21 (] . o 14 Span 401 4010 | 4000 | 39000 | 4000 | 28 [ [E]
! Calibration Curve | i Cllbicatioin Crie 2
| | | mon _—— |
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= | | & 350 |
ti | D | = 00 — Bl
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| O B 100 S0 J00 IS0 300 ISE 400 450 SO0 | -] 0 409 M0 B0 250 300 350 400 430 So0 i
i Standard Walug | Saiwdard Vilug I
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-ITO STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-3TD
DObanived Valian 2 Obaurved Value
Paramster Umit Mominal Fan
il g Bofors Agjust | Aner Adjust Nomina] Amige g Bafore Adjust | ANer Adjust ! o5
Halige [rib 500 500 0 = 500 M o] [Rarga BRO S S0 0 - &0 Standard
Slgnal MO iy 1.8 ia Yolkage of the messured MO value [Signal D [Ed 22 21 Yaltsge of e measured KO valus
Signal MOx il 147 144 Vallage of the messured NOu value [ Sigmal O [ 103 11.0 Voltaga of e massamsd MO wmius
it har % azi 7.0 A3 "C 5T e terinr G 41.8 415 43IC25°C
Ambeni hFa 12 oo Curren| aimesalwris pressure Ambiant i) 1414 1014 Courran! aimoepne i pradadne
Dt 24 W =T 118 A4 0.8 DI 244" o 23.7 207 24V =05
DC &V v 5.0 5.0 v A DG 5y v Gy =08
RO Slnpe= - 0.51887 042 1df 0.50000 = 7 0000 W0 Sops {50000 = 2.0000
M Siopa [IFENY 002884 0,50000 - 2.6000 WE Stpa 50000 - 2.0000
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Calibration Data of CO Analyzer

Analyzer Performance Test

Eqqulpment Gas bnalyzsr [ CO) Custamer Mama TLT Consultants
Manufacture EGIED Location Erni Resaarch
Maode| AFMA-BTT Quatation 202300214
Seral Ne. AN DEXPET Calibration Date Decambar 22, 2023
Analyzer Unit ppm Time 1:35 PM
Instruments for Calibration
Inatruments Manufactira M Serinl Number
Zero adr Supply Thanme En. 111 O¥O04198 29
Dynamic Dllution Callbrator Tanabyle 300 0165
Standard Gas Componenis 20 = 4487 ppm
Cylinder Ho ©  E00123413 HO = 461 ppm
Explre Dats ; Oci2d gmy S0;= 450 pem
Single Point Calibration
Standard Gag ETln::Irﬂ Gax Analyrer Valus { ppmn | Stability o s Erver
AR Befors Aller Before | After
Zaro [] 0.00 0.00 . &
Span a0 3824 &f0.00 4,40
e i e s e e e pp————
I r y=x ‘i
i (= ook
£ mDs— e |
Wi i
! g o s.{'.';- i
ik 5 o= au2d ii
- & - =Gulare |
e Bl fi
2% 2 —>— M. |
= 1
I 2 I
)
! . 1
I 20 30 au g0 i
1 Standard Valua i

STATUS TEST AND VALIDATION OF €O ANALYZER MODEL APMA-3T0

Equipmant Gas Analyasr { 0O Cuslomer Name Vigion E.
Manufacture HRIBA Location Envi Resaarch
Madel APMAIT0 Quatation 202301057
Sarial No. SFBATSED Calibration Date Cecambar 22, 2023
Analyzer Unit oo Timao 1:24.FM
Instruments for Calibration
Instrumeants Manifacture Madel Hearlal Mumber
Zaro Air Suppl Tharma Env. 111 CFOO418E2E
Dynamic Dilution Calibrator Tanabylz 300 0165
Glandard Gas Componenis CO = 4518 ppm
Cylinder Mo ; EB0I23013 NO = 553 ppm
Expire Date @ Oct22, 2027 50.= 5489  ppm
Single Point Calibration
Standard Gaz Sh":::ﬂ Bux AnalycerValua kppm) Blatiliy % Abs Errar
i Befare ARET Belare | _Aller
F 1] .08 0,00 - - -
Span [h) 3914 40 00 215
________________________________________ B —
I fy=h 1
I (i D0
|z i
1 & gy |
! g =& =poforn ||
| il
i E - Bifter :i
a -+
| 3 |
[ = :
L e : ; . . I
i ol 4o 20 30 40 80 i
H Etandard Valug _j
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-3T0
. Dbserved Value
Parameter Unit Batore Adjost Atter Adjuat Nominal Range
SIGHALIMAIN] my 2.5 2.7 Woltage of the measured CO Valug
SIGHNAL (COMP) Y oo ot Wolage of ihe interfamence component Vals
CELL gy 352 5.4 Arnbisnd # (5 ko 10 C)
[N kpa A4 40,3 leas than B5
[ZRIBIENT lpa 101.2 1012 Atmospharic preasurs
G 24 my ] 238 2d=-0.5V
[ my 40 48
“
s T
Calibrata By: e Checked By

BCEMBbEr

Page 1

Caliorate By :

Deeambear 22, 2023

Observed Value

Parametsr Unit Hetore Adjust ARer Adiost Hominal Range
SIENALIMAIN) m 3.9 4.3 Voltage of the measursd CO Valus
SIGNAL (COMP} my (k] 01 Woltage of |he inarference componant Valus
GELL o 321 34 Amblent = |8 1o 10 &)
FUNF hpa 42,1 42,1 hasa than &5
AMEBIENT jtpa 161.0 [E] Atmospharic pressurs
OO 284 my L R 2L 06V
[T 4 [ S405NV
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Calibration Certificate

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Parl fumber ED4MISOE15AD2D2 Roference Mumbar  150-201504455-1
Cylinder Mumber EBG123013 Cylinder Velume 144.4 Cubic Fesl Istued by: Caliraéton & Test Seclion : Meteorologica! Instruments Buresu
Laboratony: 124 - Plumsteadvilla - PA Cylinder Fressure: 2015 PSIG
GV 20 3 : . n— .
o i GO NONOX 502 BALN EoMertm bl et el LT O TR, Sl
Explration Dale:  Oct 22, 2027 Page ¢ 1 of 3
AT RSN Tos ) s SE0rianis s "R, Tracuallly Prokocal toe Avsay ana COmllcaNa) ol Gasses Cabbeaton Bimsdards {Woy 20121 et EFA

EERA-12ETY, unng Iha deasy piocsduss Iaind Anolyicnl Medhodoiogy dies ool reguns oo fim emalyicnl inlerinrece Thes Cplixden f@s 8 o snytes
il iy ww sisi=d Below wiilt @ conflile) o vl of RS e e o0 BgnFcart smpurbos shoh ates he wae of ha celSroton mbdute Al aon ekl alpns e pa s
wilumabaiume Bose unipes ofherweme noled

D et L1 T ik Cylindnr botow 100 peg .o, 0.7 mogassasals Object Lﬂ?rﬂﬂ:_:"ﬂf.ﬂq’:nqvgﬁﬂmﬁna |
ANALYTICAL RESULTS
Camprnont Rzquoated Aclual Protecol Total Relaiive Assdy
Concantration Conogntration [T Uneerlainty Daatos -
FCA 5800 PP 55,27 PRI G -0, 5% NIST Tiaeabie T R T Manufacturer | Davis [nslruments
MITRIC CEIDE 5 O PPR BAAT PPM 3] + ILEY WIST Treceabie (LT EEATT EORS F el 3 1
SULFUR DICKIOE 55,00 PPM 5493 PEM (44| 14- 0BG HIET Tracenbls 1O, 105220 10
CARBON MONOXIDE A500 PEM A5G PPM a1 t B WIST Tricesie it ranie -
MITROGEN Bl Type . Vantage Pro2 10 Mo, - Na.30
CALIBRATHIN STANDARDS
Type Lat ID Cylinder Ne Concentration Uncertainty Expiration Date
NTHRM T30 M=0 FALUMT ) .6 PPN KITRIC DRIDENITRDGEN - LR I 23, F0F Seiial Mo i Display EE1871 108008 Tranamitier ASIRDI 05011
W 13070425 WALDNAY ) 97 6 PER HORMITROGEN Jul T3 207
WTRIA 1001238 KA D044 18 87 80 PPM SULFUR D108 DEMITROGE e 23, 2021
NTHEM bE01 2398 FURL O T 4857 PFM CARBON MONDXIDEMNITROOEN i 7 2004
ST
. Customer ; Erwlronmar agrch & Techna Ca L f
ANALYTICAL EQUIPMENT T Erviranmant Resasrch & Technatogy Company Limits
i ical P g 1 PO 5
Inatrumentibalio/Modal Analyiical Principle Last Multipoint Calibration 25113-114 Moa 5 Bat Chinakst 1 Moamvongean Road,
MEE FTIF - OO - B608eATA FTe Bop 28,2010
MES FTIR - NO - S00NEETE1 FTH Dcd 18 2048 T P T
aangsanghong, Laksi, Bangkok 1024
MKS FTIR - N O - D0D32ETS1 FTIR ot 14 28 PR SR gk REARAREND
MKS FTIR - 302 - 00042ATE1 FTIR Ot 03, 2018

Triad Data Avallable Upon Request
NOTES:Gross Waigit 28.0 Kg. Nef Weight 4§ Kg

Caliration Gondition : Tempsrature 751 "G Baromehic Pressure 10085 hPa
NATIOMAL STANDARD WIND TUNNEL

 Thermal Anemometer B42 SN 91563

HOCK GAGE HND 1425 Pitet Tube Treoder Friedrichs Tyoe GROO,0000 senal 9023
M.LE.T. Test Reference Number 731/241460 ! Btanarg Visloclty St 20 30 mises
© Ultrasonic Anemometes Madlal DA-G53-3TV {sensor TR-B0AH)

Serial Number 110730028  (sensor 120629586)

JAFAN  QUALITY ASSURANCE ORGANIZATION : Standana Veiocity a1 0 - 20 misen
STANDARD THERMOMETER Frigdrich : Dry No, 839075 @}ﬁﬁ‘q RAAG/G4
s o iy e
testo, lesioGd5 Seeial Errngg:nneua,e'rj\]ﬁ:é?r%m ‘K_:a:pf_. \

Calibiated by

R |
| R |

Page | of 1603018044951
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THAI METEOROLOGICAL

DEPARTMENT

4353 Sukhumvit, Bangna, Bangkak TOI60 Tel 08 1-454-28014,0-1300-0460

The Result of Calibration

Certification No. 15823

12 Apuil, 2023

Fage :

2of3

THAI METEOROLOGICAL DEPARTMENT

4253 Bulthumvic, Bangno, Bengkok 10260 Tel (=2396-0156,0-2300-0d64

The Result of Calibration

12 Agril, 2023

Certification Na, 15823

Page 1 3 of 3

Standard HOQK GAGE NO. 1425 TESTED ANEMOMETER
Ulirnsunie Ansmomoter | Presure | Vaoumm | Velocity Velorily c'”“'-]‘"'__ Sardard Temperalurs Sanecr Feading
meg imic 30| e | misen e miser Tamga Reading ) Corecilon
190 - - 0g 010 o o =
G2 = 27 03z i 1 5062 0.4
3.00 - - 40 014 a0 3 a
7.00 ' - - 67 p30 18 16 02
g4z S = a8 052
R 07 0.3l
1301 25 0,51
15.01 147 0.3t
L7.02 = 65 0.52
20,02 & - 197 032 __J
Wind Aloft Piotling Board
Clhael
UGS DEPARTMENT DF COMMERCE WEATHER BUREAL
VAMD CIRETION TESTED WiND DIRECTION
il 2 o
Mechanical Enginecs
80 30
180 180 -
270 270 |

Calibrm

Mechmnical Englnesr

\
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THA! METEOROLOGICAL DEPARTMENT

4353 Bukbumvit, Bangna, Banglok 102600 Tel 181-454-2004,0-1390-0459

THAI METEOROLOGICAL DEPARTMENT
351 Sukhomyit, Bangon, Banghok 10260 Tel, 081-454-2804 (-2394-0 459

Calibration Certificate

The Result of Calibration

’ : Ll 35023
Isgued by Calibrabon & Test Sechion | Metesrmlogical Instrumenls Bureau Certifcaton Mo, 350,23

12 Sl ar, 2023 af
Daee of le=ue 12 Saprember, 2073 Ceitification Na, 150023 s Seplember, 2023 Page © 2 of 4
Page : | of 4 Standard HOWIE GAGE MO, (425 TESTED ANEMOMETER
Ultrasonie Anemameter | Pressose | Vacamm | Vel Ly Viokaclty Carreetinm
Object . Waathar Station | mkge wids 00 | i) | mipeEC e e
.40 = . - 09 (U1
- 342 = = 17 v
kanufaciurer DaEviS Ingrurmens Lre Sl n 002
300 - - 4% TR ]
Type Vantage Pro 2 0 Ko Mo ! e 70 A
fin) | 4% .12
Senal Mo sty A2 TO2ETN15 Transimitls BOHE1 2107 | R ; 5 | ito ]
13,01 : 1749 1
| 15.01 [ g
Customar 1 Ervironmanl Regoarc & Techno sy Comgany Limined M % 150 £LLK
25113114 Maa & Soi Chinaket 1, Ngamworgwan Road oz > - | 169 @12
A0 3 -
Teongaonghang, Laks:, Banghok 10210 2 | [ 0,0 o2
Calibration Conditlen Tempetalure 951 % Baromalio Pressurs 1119 ke
Wind Aloft Plotting Board
MATIONAL STANDARD WIND TUNNEL S DEFARTMENT OF COMMERCE WEATHER BLIREALU
= Az | RrEra— vy P A =
Wieroranometes Thyeeiti Frisdrichs FCOM4 Sanal No. 9940710 = WIND DIRETION | TEGTED WIND DIRECTIIN
HOOK GAGE N 1428 Ptz Tubse Theodor Frisdrichs Typs GE00.0000 seizi 8023 ;
NIST, Tesl Reference Mumbar T31/241460 Steraiard Veioory 21 23 - 30 misec o g
Litrasanic Anemametef Model DA-BS0-3TY [zaniar TR-00AH 180 180
L [ e
Saerial Number 1107328 (sensar 120620508) e/l | 0
JAPAN DUALITY ASSURAMCE ORGANIZATION Blandard Yelocity 8t 0 - 20 misec
STANDARD THERMOMETER Theadur Eriedrich : Dry Mo.8380/84 Wel Ng, BagH54 el .
- A |
e e
Thermosehinsldar No 51 BBE LR e o b st & -‘
e e ;

Shghad :

R e R
Metcapolgicn] Fqﬁ;_l_'u_rpu;l‘u’Burr“ﬁ:

: : AN
M. Pistndd Promsut Mochinnical Engiiee: GAY '\& A '\

Meehunical Engineer
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THAS METEOROLOCICAL DFEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-046%

The Result of Calibration

E Date of Issue 12 September, 2023 Centification Na. 350/23
Camification No. 350/23 Pigs: 4of4
12 September. 2023 Page - 3 of 4
LTETELE
Standard Temperothure Soncar Rasding
Tomo FAearding Canention
.C ‘C ‘C § = A - | a ' 4 w -
- 2 En N 0 : WUHIAPRIWUBTUS B IfEaIRsY I.Ifrﬂ Dawvis Instruments U TIPPING
o 0 i BUCKET Prodict No. 6322C Mfi. Code. BDIS1211070 viimiroumsuduuds faduun
i = | I S ILA1A73 GATIGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No. 71082

-1]1“1__3‘41 ? e 4 A
RS T LT 0E LU b WA AR Ea U Imasindai e edus (0.01 in/T1P)

(=" ~\J—' P ad
{og e
~Jeica T

asdy. TOP= gl

- W e
(LIIATWA NTWEIA)

Mechanical Engineet

TRINTFN M
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Eavivonment Hgseureh & Technology Company Limdted

AP e T AS Calibration Chart BSWA Technology Lta,

Vel beziiha o 1ad

Bl ¢ ekl BSWA-1V-C021-03-00484 W wa-fech. com
ENVIRONMENT RESE ECHNE 0L L .. Sound Callbratormoniel  CAUY | This equipmant was calibrated at the following ambient
Serial Humher 590350 ! conditiens
Appearance : Temperstore: | 22 T
Pawer Sunnly | Humitlity. sissos s TORH
Sound Level Meter Calibration Report Sound Prassure Level : Prossire: oS hPa
Fraguancy This equipmen! ks quakfied|
Suppert Equipment Type +  Sound Leval Calibrator TH { @1000Hz)
Manufacture +  BSWA Tachnology . ) ) : *
Model . AT Copying and using selecl parts, of lampenng with this |
Serial No. 1 580331 doaument withour the permission of BSWA s forbidden! 2533-3 =1
Range of Calibrator : Hate
= Bupport Bquipment Type r 940 K
= Frequency 3 1,000 Hz,
Calibrated By +  MrRomesa Katah
Calibration Date +  Janusry 10, 2024
Customer Name * Vision B Consultants Co,, Lo

lesarmsnBadl lemfnuuwd iPsumazsdsne winanm 1

dawiariumaoe geensinhome-§ (NPGE)

S m—— Actual Reading (AB|A)]
Ttem - Hlatus
Drand Modc] Berial Nomber | Refore Adjustment | After Adjustment
1 Scarlet Tech BT-110 B0 | 930 o0 Pasn
2  |8carlet Tech Bt-110 |R20945 B30 940 Pass
Chuecked By Approved

R Envirmnmeistal Sefertist
o

Technician

Foge 11
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TECHNOLOGY PROMOTION ASSOCIATION (THALLAND JAPAN) I}%ﬁ ) .
CORPORATE SERVICES 31 BDUIPMENT CALIDRATION AND TESTING HERVICES 3 e i :!"' = Cert.Mo.: 22CHI17E3
A3 FATTAMAKANN ROAT S0F 1L BUANLUANT, SUANLLUANGD BANOROR 10750 i £/ Rl Paga_; 2ol 2

NITTE T 0

THL- {2717 MEN-27 FAN. 02719 044 b I AT 10 Conditlon of this calibration result

1. Cedified Redermnce Matenals

The measurement resulis are traceable (o 51 through CPA chem Lid.,

Cert.No.: 22CH1753 ANS|-AS0 Nafional Accraditatinn Baam, Aceredited Moo AR-1835

Page.: 1of2
Buffer Solution Manufacturer Lot Mo, Exp. date
=] w g g = " —— b=
Certificate of Calibration pH 4.008 CPA chem 828588 09 July 2024
} ) pH 8.BB7 CPA cham 823322 20 June 2023
Equipmant : P Mk pH 10,008 CEA cham B25500 00 Jduly 2023
Manufacturer : Eutech 2. Thic cartificate (¢ valld only to the item calibrated on date and place of calibration.
Model ; pHTastr 30
Serial Na. : anisIA7 Calibmtion Resulis
Function : pH Measuremeant
0 No. : KOZ27 " 5
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
iti K vad: i
Condftian As-Hnszhied Usgas Heoy Unit Under Standard pH Actusl pH |Actual mV| Uncertainty of | Coverage
Received Date : 27 Decamber 2022 Calibration Buffer Solution Reading | Reading |pH Measurement factor
Calibration Date : 27 December 2022 {mv) (] k|
Reference : 221 2.073AWIN.G FH: Elaimde #0m 102 HiA 80078 200
SN 3015187 G.88T7 T.0 1 011 !
Submitted by - Ervironment Research & Technalegy Company Limitad, 1 Wi Y 2.00
258M14 Moo B, Sol Chinaket 1, Ngamwongwan Road HELER ool R4 okl 205

Amblent Temperalure @
Relative Humidity :
Calibration Procedure :

Calibratad by :

Approved by ;

[ ) Malsa Butkruaa
[ ) Saithip Meangmai
{ w4 Ponpan Palpim

Issue Date :

Toongsonghong, Leks|, Bangkok 10210

{25 £ 2.5) °C
(B0 £ 16) %
In - heuse  method
CP-GHE by direct measuremant with standard
voltage calibrator and direct maasuremant
with ceriified reference matenal {CHM)

28 December 2022

The Uncertaintios are for o confldence probabllity of approsimarely 955

Thim centaiware way nm s reprociscod othar thenn Tl uscape wii eho

e

Appruvad ol ihi basdl of Crepoeie Sarsme 3 Bauipmesd Cxlibemtico oed Testing §evieed,

A 0048397

Remark - pH meter does not have voitage mode.
- Can not connect the BNC bacadse the plug doas not match with 1he sochet
= NIA = Mot Avaiiable

The reportad uncertainty of measurement was based on a standard uncertsinty multiplied by a coverage
factor k, providing a level of confidence of appraximately 95 %

~tlla-

a 1142232
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-TAPAN)
CORPORATE SERVICES 3 : BQUIPMEN T CALIBRATION AND TESTING SERVICES

33474 PATTANARARN RUAD 500 1R, SUANLUANG, SUARLUANG BANGEOR 10250

TEL. 0-J71-3000 FAX. 0=179-B484

CerLNo.: 22TW2BT
Page.: 1 of 2

Certificate of Testing

Equipmant !
WManufacturer :
Model :

Serial No. :

10 Nox, 5
Received Date
Tast Date -
Reference :
Submitted by @

Laboratory Condition =

Test Procedure :

Testad by :

Apprevad by :

[ ) Malee Butkruea
[ )} Salthip Meangmsai

[ #] Warakom Lemgaclrakul

Issue Dato :

Do Meter

Y5

Pro2di

1801641

WNELE

27 Dacember 2022
27 December 2022
2212-0734WH-12

Environment Research & Teehnolagy Campany Limiled.
23114 Moo 6, Sof Chinakst 1, Ngamwongwan Road,
Toongsanghong, Laksi, Bangkok 10210

Temperature (2525 ) °C

Humidity (50 £ 20) %

in - house mathoad ;| CP-CHS

by Comparison Technlgue with Azide Modification Molhod

Approved Signatory

28 December 2022

B 0303391

Cert.No.: 22TW2E7
Page.: 2 of 2

Condition of this resuit of calibration

1. Reference Standard Instrumants :
This cartification is traceable o the Inlemationel System of Unil through the reference standands
laboratery of industnal Calbration Cantaer,Technology Prametion Assaciation (Thailand-Japan)

Instruments Sarial No, 10 Mo, Gertificate No. Due Date
1} Burgtts - 1adBUi0 21CG1388 25 Mar 2023
Z) Balance 1126143764 140RCO04 22hS0 20 Bep 2023
2. Standard Matarial -
Material Manufacturer Lot.No. Assay
Sodium Thiosulfaia pentahydrata Merck AMITEIZ 6 T00.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 180100260
Titration Method DO Meter
Standard Deviation
(Azide Medification Method) Reading
(mgfl.) (mgfL) imgiL)
812 812 D.0055

This report was certified only for the instrument wa lasted. ! |s sllowstle to s for study
the systam effidency,The envirmnmental impact control and pressat o organization it may concemed
Intend to use for agvertising and referral purpose i prohbibitad This report may not be reproduced
ather in fullwithout written approval of the laboratory

21142238
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-I”c- Inctech Metrological Center Co.Ltd.
| W 3971 Soi 82, Sukhaplban 5 Fd, O ngoen,
. ] B Saima Banokok 10220, Thailand
Tel (862) B09-8520 paute 10 nes) WwWw imcinstrument.com

— = [ACCREDITED

vy

e S Callienhes Core 3 AL
il ISR 12

Certificate of Calibration

Gortificate No. : MTZ2-5773

Page : 1of2
Customer :  Envitenment Ressarch & Tachnalagy Co,, Lid
Address : 26/114 Moo 8 Sol Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok 10210
Description :  Incubator Order No. 1 355522
Manufacturar 1 Banyo Received date » Dec 08, 2022
Maodel ; MIR-254 Calibratlon date : Dec 12, 2022
Serial No. : 1oamy Environment C n:
Identification Mo. 1 ERTC-L-IN-06E Temperature : (254-10) C
Callbration Place :  Customer Laboratory Humidity ¢ (5030 %RH
Callbration Methed  ©  Calibration were conthicted using In-housa callbration pracedure CP-MT-008 Atcording o

cempansan with LX| Data Acouisition Switch Unit with sensor. The calibration methods
bazed on Ewamst Calibration Guide No. 20 - guldelines on the Calibration of Temperatura
andior Humidity Controlled Enclosures.

Reference Standard Instrumeants :

Instrument Model Serial No. Cerilficate Mo, Pue Date
L¥| Data Acquisition Switch Unit with Senaor 48728 MY 57003222 MT22-5468 Oct D5, 2023

Thia result of calibration was founo accurate A% Shoen of date and place of calibration onty,
Traceabllity :  This measurement are traceable to the Intermational System of Unit (S1), through
Mational Institute of Matralogy Thailand | NIMT )

The reported unceriainty of measurement was basad on standard uncertainty mulliplied by covehde &
provideng a level of confidenca of not lass than 85%

Calibvrated by : Approved by ;
Issue dale @ Dec 18, 2022

This callbration certificate shall not ba reproduced athar than in full except with the prior wiitten
approval of Inctech Metrological Center Co., Lid

Foew, 02 | Miar 2020 FM-MT-01:

= mm Inctech Metrological Center Co.Ltd. s
== B 3971 Soi B2, Sukhapiban 5 Rd. O ngoen j‘ih:*f:'f =
= WO Saimai, Bangkok 10220, Thaland r@@ ot 1
Tel (662) 909-8820 (auto 10 tnes) Wiwwimcinstrument.com S Calibradfn Cerd, M0
i ISCHTEC 17035
Certificate No. : MT22-8773
Page : 20of2
Function 1 Temperature measuremant Resault 1 Without adjustment
Galibration point St Resolution : 01 "C
Calibration " i Uncertainty of
ot Temperature of UUC* al each position ("G } A
["&) Chi | Ch2 | Ch3 | Ch4 | Ch3 | Ché | ChT | ChB | Che {+-"C)
20 18,634 | 16,407 | 19,345 | 19268 | 196687 | 18.616 | 19.630 | 18 542 | 18 568 0ES
Setting Indicating Measured | Measured Svarall
temperature Temperature slability | wniformity | variation
"G (*G) | +"C) ("G {*G)
20.0 200 20.2 0.51 0.87 1.5
A = #1 Lower Left Frant
Pl A | #2 Lower Right Framt
P Vg | #3 Lower Lsft Rear
e * T #4 Lower Right Rear
s | 75 Upper Left Front
i | wes wer | #8 Upper Righl Front
i l/,-"_.'?' =5 _!_ 'F’.;r".’ #7 Upper Left Rear
| ; e __."f/' #8 Upper Right Rear
W ] o R #8 Geomelric Centar
Eront visw
WUC* = Unit under calibration

Unlfermity = Maximum 2nd Minimum diference of measurad temperature al any probes and

1he measured temperature st the reference and samsa time.

Overall Variption = Difference of tamperature valus between ihe maximum and mirdmum any time.
Stability = One half of the maximum difference of measured temparalures al any one probe.

-000-

Rov 02 | Mar 2020 FM-MT-D1Z


Arnon S
Rectangle

Arnon S
Rectangle


TECHNOLOGY PROMOTION ASSOCTATION (THAILAND. JAPAN)
CORMIRATE SERYICES 3 EQUIFMENT CALIKATION AND TESTING SERVICIS

F30 PATTANMAKALN BOAL 5OF 1, ELARLUANG, BUANLUANG IARGEDE 10250 it oo Py E-q!-”pmc'“ ¢ 1HE|'DH|Gr ':m "o‘, 23“!11
THL. &I - 17 FAd IT19-DER " T
e e e R Condition As-Received :  Used llem Page: 7 of 3
Referance : 2301-00020N-8
Cert. No.. 23TM Procedure Used :-
Page: 1of3 Calibratinn were conducted wakng ealibration procedurs CP-OTO2 acoording 1o direct messuremen
= : - thod with Data Acguisi d y 1 TD ).
CertlﬁCﬂtE Of Cﬂ“bfﬂtlﬂﬂ method wi quigition which connacted with Resstancs Temperature Detector { RTO )

The tempemature scals used wis based on [TS-80,
Condition of this result of calibration

Equiprment Ircubator 1 Relerence slandard instrumant.-
Instrumant Maodal Sarial No. Cerl. No. Due Date
Manufacturer Ehrat 1 | Data Acquisition 358704 MY34073381 ZALM7EN 1:_;1—3ch'23
Z, This cerlificate is vaiid anly 1o the item cabbrated on date and placae of callbration,
Model BK 4108 3, This cedlfication is lraceabls to the Intemational System of Unit
Result of Calibration :- { "] Without Adjustment
Serlal No, . 22162 Function of UUC* ; Temperature Saurce
Frash air selting : Close Environment during calibration
ID Ma. : ERTGAL-In -022 | Beginning Finished
Temp (T) | % | &
Submitted by - Environment Research & Technology Company Limiled. REL Humid. (%9 40 ar |
25/114 Moo B, Sol Chinakst 1, Ngamwongwan Road AT Supply | Voit 7% 220
Teongsonghong, Laksd,
1 "
liﬁﬂs:kf*_t- 921_9 - positior . | Fef Sid.
Location vaalguammiba winauaiEe (408/2) ID No.:
1 1RTD-21
Received Order 4 January 2023 2 IRTD-2/2
Calibration Date | 4 January 2023 3 22-D1RTD-03
Ambient Temperature (28+10)°C Probe Ingtaliation Detalls - DBimenslon of Chamber : 4 |RTD-2/4
Rolative Humidity . (80 %30 ) % 2= &0 em 0= asn = i 1RTO-2/5
Calibrated by b= &0 om W= 080 m B 1RTD-2/8
ES 5l:! =i H= 0.50 m 7 1'HT£!-2;'?
Copacity= D015 v i RTD-2/8.
Approved by B {ral.) IRTD-2/9

{ Pomthippe  Tameyakul
(v ) Malea Butkruaa
[ ) Suwil Imjai

lssue Date 17 January 2023

The Uncertainties are for o confidence probability of approcimaiely 355

Thils serifieam ey wid e seprod s sibies thin fa Dill, sxcep s the poar nrlian

Appetal o e lead of Corpeenie Seradzes 3 - g Call brovkee anil Teslig Serviees -

A 0045995 a 1142737
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2022 by Agilerd Technologies Aglient Crosslab Campliancs Services

: : Agilent
Equipment : Incubaltor Cert. Mo.: 23TM1 ¢ *  Agilent Crosslab Compliance Services C rO S S La b

Caondition As-Recalved | Usad |tem Page: 3of3
Refaronce : 2301-00020MN-8 . Fromi Inzight to Dutcame
Result of Cailbration ;- () Withoul Adiustmant

Function of UUC" ; Tempearature Source

Freshairsetting:  Ciose EQUIPMENT QUALIFICATION REPORT (EQR)

Calibration | wuc* uuce Temporature Temperature Owverall Uncertainty Coverage
Point Satting | Reading stability uniformity Variation Factor
{c) 'ty | (e (="G) (G ) (G) | (#C) k Agllent CrossLab Compliance
445 445 445 034 13 [ 080 z |
Callbration Measured Temperalure | °C ) Oualification Typa: ES-00
Point Position
{*€) 1 ] 3 4 5 [ 7 ] g [ret.)
445 44 527 458,501 46.129 45.606 43898 44 185 A did 44 551 48,204 sk 0 MY15330001
Auvgrage* ; The average of 30 values in sach positan.
Temperature stability : One-half of e grealest maximum difference of measured temparatung at any one sansar, EQF Name: AgllentRecommendad
Temperature uniformity : The maximum difference of measured lemperatires at any sansors and the measurad
Ismperalune at he reference lacalion which are obsened &t N8 ssme fime or at g& closa an obecrvation fime as EQP Revision: EZ.02.50

posgible W determine the lemparature pattem or homoganaity within the chamber under steady-stale condilions,
Overall Variation ; The Difference of the maximim and minimum measurad temperstures througnaout observatinn.

uuc* : Unit Under Calibration EQF Publish Date tarch 2020
Mote © The reported uncerainty of measwrement was included stability and excludaed uniformity .
The reparted uncerainty of messurement was besed on 3 standard uncerainty multiplied by a coverage Crale: Wovember 3, 2022 4:15;06 P
faclor &, providing & leve! of confidence of approximately 556 % Report Type Report
-olo-
Org. Name; Environment Research & Technology Co Lid
Org. Location; 25/114 Moa B Sai Chinaket, Ngamwangwan

Rd Bangkok 10210

Date. Hovembar 28, 2022 4:16:05 PM
System ID; MY 15330001

a 11427385

Page 1427
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2022 by Agllant Technolegies Agilant Erosstab Gompllancs Services & 2022 by Aglient Tachnologiss Agllent Crosslab Compllance Semnvices

Sgotion ‘Page

This section ncludies a slatus tor each scheduled test and the overall quakfication, For sach (est thal is um, (1) fhe status is
Cover page 1 aubomalically determined based on pre-defined limits, and (2) the total number of tmes the test was run is displayzd, For detalled
— — resulis and specdicalions for a test, refer fo the est resuiis in this EQR.
Tabls of Cantanita 2
Test Summary 3
Service Detaile i
il 2 nll Dstails
Inatrmani Detas b
= : Test Status Runs
Protocol Datails B
= Praparation © 5100 YDW Pase 1
Testis T
= . = Instrument Tests : $100 VDY Pass 1
ien © oW
Frapamiin  £700 v 7 Aulgasmpler Opsrafion | Autosampber 1 - SPE4 Pass 1
Insfrument Tesls © £100-VDY 10
Overall Qualification Status
Autoaampler Operation © Autosampler 1 - 5PS4 11 =
&
Deaclaration of Change Condral 12
Allachmernls 13
Signature BE]
Transaction Logs 26
Cate: November 28, 2072 4 1600 PU Oate: Movember 28, 2022 4:16:06 PM
Syatem I0: YB3 Systom ID; MY15330001

Foga 2127 Poge 3437



© 2022 by Agilent Technalogiss

This seciicen includes |ocal contact and delivery detalls for this service

General Details

Earvice Order Mo./Reguest:
EQF Mame:

EQP Revision:

Raport Type:

Organization Detalls

GO0E573434
AgllentRecommandead
ES.02.80

Repars

Agllent Crosslab Compllance Sarvices

© 2022 by Agilont Tachnglagies

Yo

This section descrives the as found system eanfiguration

Details
Bpectrometer 1
Manutacturer
Nama
Model Mumber

Sample Infroduction

Agiiart Technologios
5100 VDY

GEONA

Double pass glass cyclonlc spraychamber and seaspray nebulizer

Agllent CrossLab Complance Services

Mame: Enviranment Research & Technology Co., Lid Sarial Numbgr Y 15330001
Location, 26114 Moo 6 Goi Chinakat, Ngamwongwan Rid ., Banghok 10210 Fleriwvais Revision 2584
Local Contact Detalls Chiller 1
Mame: Hhun Raiwin Posit Manufacturer Agilent Technalogles
Job Title: Suporvisor Scientst Hame Chiller
Oualification Losaticon: ICPOES Room Modal Numbar GE4E1A
Qperator Dutalls Berlal Musrber 141580387
HName
Worawit Timekul BtoEampler 1
ol Tifle;
Jobs Tile: Fizld Sewvice Englnesr Manufacturer Azilent Technolegles
Data Acquisition Details Mame SP54
uisition Software Nama: ICP i
e ot Model Number (PRt
AcxjUisition Sofiware Revision 7108821
Senial Number ALMSI20240
Customer Data System (CDS): Es' IGP Expert Vapar Ganerator 1
Manutacturer Aqgilsni Technologies
hame VEATTP
Model Mumbes GEATSA
Senal Number hY 15330002
Date: Noveribier 26, 2022 41600 PM Dae: Havenuer 20, 2022 41606 PM
Syatem ID: NY15330081 Byatem Ik WY SR3an00]

Fage 4§ 27 Page 5727



£ 2023 by Agllsm Technologios Agilent GraasLab Compllance Services

€ 3022 by Agllent Tochnologies Agillent Crosslab Compllancs Services
v Fimdatls E
Py
TI'IIB l&:ilm lists the revislons for 2l teat units used in this reporl. For complete test-apeciic and high-level change details, refer o tha This test fecords & status for sach preparation task for the Agllent ICP-0ES.
Rauision History documsnt.
Test Revision Teat Configuration Dotaile
F5.02 50 ADiceamplér Oeratan Mod=liSarial o, GEOT1A ' MY 18330001
ES.02.50 Instruman Tests Resuits
ES02.50 Praparation Criteria Observed Aepult  Expected Result  Sistus
Does fhe plasma ignit fudly in the fi
pla ignite successfully in ret three Ves Yor Pase
attamptz 7
Was the defector callbration i gy B
performed and compatad [Yes e e
suceassfuily?
Vias the Instrument calibration petformed :
L Bk, geted Yes Yes Pass
successfully?
Date: Movember 28, 2027 41608 PM Date: Havemper i, 2022 £16.06 PM
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Image Datails: Vi s the instrument calibration performed and comipleled succossfully?
image Dataiis: Viiaz the detector calibration perdorman and completed suscessiully? PBata and Time: Mavembar 28, 2022 4:07:34 P
Date arid Time Novembier 28, 2022 4:07:22 PM Hasbiigmts SCEoA02NGY

Hosl Mame: S0E0202N04

mProfirama ¥ .Dve?N Test Status

Pass Rums:, 1
Dt November 26, 2022 416,08 FM it Movembor 26, 2022 4:16:06 PM
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Purpog Purpose

This test recards o status for sach of the automated besis within the Agilent ICP-OES COS. For deialled test oiteria, raler to the This ==t verifies that the sutosampler operates propetly.
atached report.

Configuration Datatlz

; Modei/Serial No.: |cad10n ' © laUtsznaan
Configuration Details L —
Model'Sarial Mo.: 1GB01A MY15330001 Results
=% Criteria Observed Resull  Expectsd Resull  Status
Results Obgervad Result  Ewxpected Result  Status 8
Dnes the aulnsampler successhilly move (s the specifisd — [
Arethi Funclional Tests results within acceplance criteria? (el 5 o e Yos |Pana
Subsystern Sommunications Vea oz e =
Ouerall Test Status
Pass Runz 1 R
FLER Yes Yeg Pass - 5
ek Yes ves | =
|
e BN Yas Yes Pazs
|
HE g Y5 Yes Pags =
8 Yas Yeus Pass
o] i -
PHes Yes Yes Pass
Are the Instrumant Performanee Tests resulls within sc=plance crileia?
Rescdutl Il
e Ves | ¥es Pass
|
ey [wes Yes \Pass N
Precivicn Yes Yos Pasa |
Overall Test Siatus
Pass Runs: 1
Duate: Noyamber 28, 2022 £:16.08 P Date: Wovermioer 28, 2022 4.16.08 PM
System MY 15330001 Systom iy MY 5330001
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This documant iz under change control, Revision history 1§ maintained and printed on each document. Accass 1o the miaster
documents 2 limited to process ownere. Documents feceive peniodic reviaw Bnd cannol be assigned an evergreen siafus. The
gualficzalion performed according to this decument refers only to the hardware/sofiware configuration in place &2 the fima of the
gualification. Agilent Technalogles recommands: that nstrurmant configuration change management proceduras bi in placa inorderte
maltzin ihe validation procese. Any changes to the andfytical or computer hardware or soltware must be deary specifisd. &
change management system provides o mueans for determining the dzgree of requaliicstion required according 1o the extent of the
changes made. All details of the changss must be thoroughly recondad and documanted, together with details of completed tests and

thedr reaults. Note: Hardwarsisoftware canfiguration managemen! s fhe customers respanelbdlty,
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Training reuirsments noter The delivery engineer altaches an ACE technigue-spaclfic talning certificate to ihe Equipment
Lualification Report (EQR). Obtaining ACE fechnique-specific caification ncludes pre-requisite frainings for Data Integrity, General
Complance opics (GMP, GLP, ALCOA, ete,). Instrument haraware and sofware companents, end tha ACE techrique szl The one
cedificate encampasses all pre-reguisite tralnings s documentad in tha Agilent Learning Management System cabed Success
Factors.

Dite: November 28, 2022 416,06 PA
Systom I0: MY 15330001
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Location Category Decument Mame Page
EGR General Cerlificate of Qualification for ACE T4
EQR Genesal Operainrs training cadificale and qualfications 15
EOR Ganstal Operator's training cartficate and qualdfications 16
EOR General Cerificate of System Oualiflcation 17
EOR General Instrument's Teat Repart 18
EQR Gensral Software varification Fal
EGQR Materinl Certificate of Analysis Wavelength calibration soluiion 22
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Document Nama: | Ceniicate of Qualification for AGE Document Name: Ciperators rairng cerfificabs and qualifications
Agilent Technologies i
i AgHem Techmsdngies
Agilent Compliance Engine Self Qualification . :
Diate: Ape 1. 3022 11 1 T 13 PM Certificate of Cﬂl’l’lplﬂflﬂll
Ditve Bartils:  SALUIFRA Flattarm Revsion AREIAE
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= = Crmplzticn Date: At 25, 2016
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CemDed By Company: Loomeng
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ek Chuormgtgraphy Bl Coplarmy All Bervie bl Supynrt Wraming cerl fopies eve the llowing speciiic lediaione.
a0l Parmnatipn Chiomstog mpny 5 Contorms A enriificaie fin Service wul Suppon muisieg is czby v whibs empioye by Aglion: Tethnomgies o shile warkiag s os Agllest-sulseed sercs
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Sotupeiation, beches] support, camem pans, sl pins sl Cosgletles o irsssy alone, sdthant hring empioyed by Agient Trenoolopes, Soes ast
" PP — ' . iy vl i @y el sics acrmimbin Agilsm predies.
L Ghrormsiog raphy w Cantores
Lz Epnmatograchy - LOMS ] Conomes:
B rafuitica i Contones
Samels Pieoembion - Gas Cniomaiography § Coramis:
Bamgls Precamiien - Ligud A Cordomny
Chromampraphy
Sl rerRical Fasi CRIsamE g iy 1% Cenfdema
Softedre % Cenfoema
LN¥il=. 5 pesi iophol censiar 1w Conlesmi
Cveenll Qiaficatlon Statis
Cantorns N
Dato: Neovember 20, 2022 4:16:05 PM Diate: Wovember 28, 2022 4 1006 PM
Syetom ID: MYE330001 Systom D0 MY 15330001
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Document Name: Operator's iraining cadificats and qualifications Document Name: Cerfificate of System Cualficaion
|
3 gl Teehesloyies i hglilomt Tazhnolngias
- el = ] s " 4
Certificale of Completion Certificate of Completion
Learmar N ame: Wargwit [imokul Learngr Nume: Wornwst Tomakul
Title O Cowrie: ANY-CE-CPOES- 2 007-C: Crosslab Conglittico Hardware Specafic Delivery for A glient Titls Qf Couree: ANCE-55-U-030-A: ACE 3 X User Update Trainkng
ICP-OES Sviters:
Completion Trais Taly 1,
Completion Dare: Detober 3, 20240 e i
Certified By Congeny! Larna il
Cenifled By Compsny: Learnieg ot A gilens = 2 Ak A
Al S T— - AN All Service and Supget ratuing eeeli et o the illowing rpecific
A-cestilieaie | Scrvies and Suppon wening is oaly valld whis amplayed e Tostneiog wihillz waiki Agder-aulhmzd i
A mntifizars Sow Sarelve and S iralilg b iy sale wiile cmplosed Iy A Technmogies o wisle weriang 28 m Ag|lml-astonme] srdes s, Buttuh Which B service :nhy"fe Lu:mu.z.:: x.q.::{ ?.’r.: Klerin a:.:?mn |;uﬂ.:=|;|:u|.|mul:’ Wk LT:-: curren
ek, il which the seey o onpioyee har Ongoing ssee i A PR T Saely Aler, Sorviss Nules, micmal iechnjoal spiaies. apdate ining, cursn) eshnsema o, sechical Ly, eames park, il s apd s Cong o o] ol ik alans, ..um'b.r.‘..,l.,.unﬂ Agient Teshanlagws, does aol
SHINER D2, and s o jedaey. Do et of tinig nkme. wimnn setag smedcged by Aglen Tasheslvg| s Saes et gy wm | v veek i calaly (sl mieviss nr mainlain Agilen prodaty
sppunl [y a0 salely bl servien or mamiin AgioM podus L

Cate: Maovamber 28, 2022 41606 PM Date: Novembes 28, 2022 4:16.06 FAl
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Doeument Name: Instrument's Tes! Report
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Sonaitivty Tast Fass
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Pizpor Summary Elemant Wavalanglh  EpecPioafen  Muahod  Pafia Stnndsrd Blank
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Pagedoddl
Page 1ol 3
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Document Mame:
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This signature page was creatad and published becauss fhe ACE sign-off action was executed, which ks walid for the entire documen,
Inciliding sttachments. The ACE sign-off is an slecironic signature that requires two distinet deniification componenia: unique tsemame
and personal password. The Aglient represenative wha has deliversd this service undarstands the meaning and lagal status of an
glactronic signature. As a trained official operator, the Agilent representative has & unigue password and logon 1o acests ACE and
slectronizally elgn this secumant. (Othar e-signatures san be appliad fo fhis document using & Document Conteni Mansgement or olher
suilable method defined In your data actess and control procadures

Details

Full Name of Signer; Winrzwit Thnakul

Logged Cn Liser Narme: worawiLimakulag ient com

Signature Creation Date: Movember 28, 2022

Reasan for Signature: Execuled protoenl and publishad ihis erdginal version of documnent
Regulatory Dieclaimer

This decument provides a profocol to wenly and record instrument configuration and evidence of proger operation. |t has been prapared from aur
interpretation of applicaie reguialions as wall at industry best practices. The gocumant s Besigrad b provice an imaortant compensnt of & complaie
wmpliance package. Velisation depends upan many actors erd use of this protocal alone does not assure compliance. Agikn| Technalogiss makes no
promises or epresentalions o ko ils sulficlncy for G0y specific negulsiony pragram.

Warranty

Agilent Technologiea makes ne wasranty of any kind fo this materal, Including bul not limied t, e impled waranties or e chantabity and Minzes far
a particular purpose. Aglent Technologiss shall noi be kable for errors cantainad nerein of for Incidental or ronssquUential daMBges |t canneckion with e
turnishang, parformanca, af use of this matznal
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TECHNCHLAONGY PROMOTION ASSOCIATION (THATLAND-TAPAN)
CORPORATE SERVICES 3 EQIPMENT CALIBRATION AND TESTING SFRVICES

Cerl.Mo.; 22CH1759

Sl P-'I'JTAN-‘\.E&HNI!I’:AI‘! i(ll:l ﬁf'u'l‘\! I:,!\.llk: SATANL UARG I8 NG ROK. 1z i III-‘S| _.I“m:: Pim " 2 m 2
TEL LITIT-MO0TT AN fu2ieots CALIRRATION 0T .
Condition of this result of calibration
1. Referenes Standard  Instrument -
Cert.No.: 22CH1759 Instrument serlal No. ID Mo, GCertifieste No. Due date
1) Thermemels: 649224 130RCO0a 221484 17 Apr 2023

Page.: 1 of 2

Certificate of Calibration

This cartification is traceable to the Intemational System of Unit maintained at-
- Tracoabla to National Institute of Metrology {Thailand), NIMT

uipmant : Condusiivty  Mebsr
e ¥ 2. Cortified Reference Matenals -
$ b i i 2 oo
i tcsial TR - Concuctvity calibration sclulion, Thermo Scleniific (beceable lo NIST)
Modal COM-100 - Condusctivity callbration solution, GPA shem Lid.. The measurement resulis are iraceable io 51
Al N3 PONPES863548 through CPA chem Lid., ANSIASG Naticnal Accrediiation Board, Atcradited No. AR-1835
1D Ne. | NO.4 Conductivity Solufion Mapufaciurer Lot No. Exp. date
Condition As-Received: Lizad (tam 100 uScm Therme Sclenlific 152401 14 Apr 2023
Recelved Date | 27 Decarber 2022 1413.0 pLSiom CFA Lhem 823328 20 June 2023
Ciallbration Date : 27 December 2022 - Control Canduciivity calibration solutlan lemperature by Water bath (2540.1} nC
Reference : 22120 T3NVN-R 3. This certificate is valid only lo the itlem calibrated on date and place of callbration.
Submitied by ; Environment Research & Technalogy Company Limited Callbration results
35414 Moo B, Soi Chinakel 1, Ngamwongwan Road, Eﬂﬂzimn_ﬁﬂh&uﬂaﬂw Measurament
Teengsanghong, Laksi, Bangkak 10210 (*) Aftor Adjustment at 1413.0 pSfem
Ambient Temperature = @5 +28) °c Canductivity Electrade Serial No.: PONPESS63548
Relative Humidity - (50 + 15)%
Calibration Procedure: In -house metnod ; Standard Before Adjustment After Adjustment Uneertalnty Coverage
- CP-CHE : based on direct measurement by Conductivity Solution ULC* Reading uuc* Reading of Measurement factar
using cerlified referance material (CRM) [£) k
Calibratoed by :
“100 psiom D56 LS/cm 96,8 psem 5.7 {Bkcm 200
1413.0 pSem 1370 pSicm 1410 uSlem 11 pshom 2.00

Approved by

{ ) Malee Buliruea
{ ) Saihp Meangmal

{ M‘f Warakom Lamgagirakul

Issue Date :

The Uncertainties are lor o conlidence prohability of approximately Y3%

Tiils czifl

wiy i e ir e il in

28 December 2027

o dheritin

Aqrruval ol the bzl o Cimpinsts Scavices Y Daquipniont Sl et wnd Tosing Servioss

A 0048396

Remark = UUG™ = Unit Under Calibration
=" =HNot N3C - ONSC Accredited

The reperted uncerainty of measurement was based on a standard uncertainty multipliad by & coverage

facter k, providing a level of confidence of appronimately 95 %,

~obo-

a 1142233
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND. JAIAN) m“ﬁ;@

CORPORATE SERYICES % RQUIPAMENT CALINEATION AMND TESTING SERVICES - —m:\\ }:
432 PATTANAR AR ROAL SO 18, SUANLUANL, SUANLUAND HANGETR (7250 it L5
MET-THEETEE Ty
TEL 1730007 PAN (:1719.9080 AL | B AT o

Cert. Ho.: 239TM34

P t 1af
Certificate of Calibration R
Equipment : Hat air Oven
Manufacturer : Binder
Model : FED 115 E2
Serial Mo. 11-22823
10 N, = ERTC-L-In.-078
Submitted by : Emaronmant Resasren & Technalogy Company Limited.

251114 Moo B, Soi Chinaket 1, Mgamwongwan Road,
Toongsenghong, Laksi,
Bangkok 10210

Location : Labaratary (ERTC)
Received Order ! 4 January 2023
Calibration Date : 4 fapumry 2023

Ambiant Temperature : {26z10)°C

Relative Humidity : (BD=30)%

Calibrated by : Preecha Hlahd:

Approved by :
Approved Signatory
{ ) Pornthippa Tameyakul
r./;Mnlaa Butkruea
[ ) Buwat Imjai

Issue Date : 18 January 2023

The Uncertalotics are or a eonfidence prohahility of approximately 95%

T vl ifiatie oty ansid b puprraciomss] b e ol by el ssagn wiilh e priiin sfines

Anprove] el the heol of Corpemio Borcieer 3 . Egubpmess Calibrasinn sl Tesilmg Scrvices

A 049318

Equipment: Haot Air Dven Cert. No.: 23TM31
Condition As-Recelved :  Used llem Page: 2of3
Roferance @ 2301 -DD020N-2

Procedure Used -

Calibration were conducled using callbration procedure CP-OTO2 accerding to direct measurement
mothod with Dats Acquiaifion which connected with Resistance Temparature Datsctor { RTD ) and
Trermocouple Type T.

The femparature scala Used was based on IT5-80.

Condition of this result of calibration
1. Referenon standard instrument-

Instrument Model Serial No. Cerl. No. Dug Date
1 ] Data Acquisibon 349724 WMYS570132823 22Lmz4 26 Feb 2023

2, This cerificate |2 valid enly to the item calibraled on date and place of callbration
3. This carification s raceable 1o the Intemational Systern of Unit
Result of Calibration = {* } Without Adjustment

Function of UUG* : Tamperatura Soumes
Fresh air setting : Close Environmant during calibration
3 Baglnni?!;u Finished
Tomp. (G ) 28 az
REL Humid. { % § a0 56
AT Supply { Vol | 720 221
H Rel. Sted. ID No.: @
Calibration Paint
o
Position : {104 ) °C (18D )"C
1 Z1-17RTD01 | 2217701
2 21-17RTD02 | 8177002
3 TRTDO3 | 1s-17TCa
Probe Instaliation Details - Dimension of Chamber | 4 1FRTD-04 | 18-17TC o4
asz 50 om B= fag - m 5 1TRTDOS | 19177008
b= 50 em s 060 m B 17RTD0E | 1917TG-08
t= 50 om H= 048 m 7 17RTDOF | 1947TC07
e B o 8 TTRID08 | 1947TC08
9(ef} | 17RTDG2 | te17TC08

a 1142806
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Equipment : Hot Alr Oven Cert. No.: 23TM31
Candition As-Recelved : Used Item Page: 3af3
Reference : Z301-00020M-2
Resuit of Callbration - ( *) Without sdjustmeant
Function of UUC* : Temperatura Souree
Fresh air setting : Cloge
Calioration uuc- uuer Temperaiure Tamperature Owverall Uncertsinty Coverage
Point Setting Reading stability uniformity Variatlon Factor
(*c) ("C) {*C) {£"C) ("G ) {"6) (£C) K
104 104 104 0.16 24 2.8 0.86 2
180 180 1BO D.34 B B.8 1.8 2
Calibration Measured Temperature { *C )
Paint Position )
(%€} 1 2 3 4 5 6 7 ] 9 (ref.}
104 104.818 | 103.334 | 1049 674 '104.12.‘3 102,931 | 103.001 105.408 | 103.368 106014
180 176454 | 175253 | 182.386 | 180.810 | 181999 | 178283 | 1846238 | 179227 176 688

Average* : The average of 30 valuzs In each positon.

Temperature stabllity : Une-nait of e greatest maximum differsnce of measusd Wmperature at ANy ONE Sensor
Temperature uniformity : The maximum difference of measurad temperatures at any sensom snd the measured
tamperature at the reference jocation which are abserved &t the same lime or al 8t close an obsarvation Ume g8
possible to delermine the tempersiure pattern or homogenaity within the chamber under ateady-state conditians,
Owerall Variation ; The Differanca of the maximum and minimum meesured temperalures throughout observation.
WUG* | Unil Under Calibrafion

Notz : The reportad Lncertainty of measuremeant was included stablily and sscluded uniformity

Tha raparted uncenainty of measurement was based on a stendard unceralnty multiplied by a coveraga
factor i, providing a (evel of confidence of approximataly 95 %.

-00u-

a 1142805

TECHNOLOGY PROMOTION ASSOCIATION (THAILANI:JAPAN)
CORPORA TE RERVICES % ROUTPMENT CALIBTRATION AND TESTING SERVICES
SR PATTANARARNBOAD S0 1F SUANLUARG SULAKELIANT RANGEOE 125

S C-TIRL TS
TEL 270027 PAK. 0-TTI0M CALSRATION 1080

Cert. No.: 23TM32
Page: 1 of3

Certificate of Calibration

Equipment : Hat &jr Owven

Manufacturer ; Memmert

Maodel : LIF 140

Serial No. : B414 0B52

10 Mo = ERTC-L-In-028

Submitted by : Environmant Research & Technology GComparny Limited.

25/114 Moo &, Soi Chinakel 1, Ngamwongwean Road,
Toangsonghong, Lakel,
Bangkok 10210

Location : Labaoratory {(ERTC)
Recelved Order : 4 January 2023
Calibration Data : 4 January 2023
Ambient Temperature : (28+10)°C

Relative Humidily : {50=30)%

Calibratad by : Preacha Hlahib

Approved by :

pprov igna!
[ Pomihippa Tameyakul
[ /%Mahw Butkrusa
[} Suwit Imfad

Issue Date : 16 Japuary 2023

The Uncertainties are for o confidence probability of approximately 95%

This cenifizans may s be reprducal ctwe b in bull, exsppt vl i peior silis

Appraul of ke Rl ol Capacate Serveer |+ Siqiipmanl Dalibinlios and Telieg Seivices

A 0049319
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Equipmant : Het Adr Ovan Cert. No.; Z3TMaz2
Condition As-Received ;  Used [em Page: 2 of 3
Reference : 2301-00020M-3

Procedure Used -

Calibratien were conducted using ealibration procedure CP-OT02 according 1o direct measursmant
methed with Data Acquisition which connected wim Resistance Temperalure Detector { RTD ) and
Trermocouple Type T.

The lemperalure scale ueed was based on |T5-80
Condition of this result of calibration
1. Roforence standard Instrumant-

Instrument Maodal Serial No, Cert. No. Due Date
1) Data Acquisition J4ETEA MY5SF0123823 221 M24 26 Fab 2023

2, This cortificate is valid only o the tem callbratad on date anwd placs of calibation
3. This e=rtification s traceabls to the Intermational System of Unit.
Ruosult of Calibration :- (™) Withousl Adjusimient

Function of LUC*® - Tamperature Source

Equipmant ; Hot Alr Dven Cert, No.: 23TMa2

Condition As-Received : Usad Item Page: 3of3

Reference ; 2301-00020M-3

Result of Calibration - {*] Without Adjustment

Function of UUC* : Temperature Source

Frash air setting : Closa

Calihration uuecr uuce Temperature Temporatura Dverall Uncertainty Coverage
Point Setting | Reading stability unifarmity Variation Factor
{"C} {C) (%) {x"C) | ") { G} (2'C) k
104.0 104.0 104.0 010 0,85 16 042 2
180D 180.0 180,0 D29 1.6 3.3 11 2

Calibration Measured Temperature | *C )
Polnt Pasition
(¢} 1 2 3 ) 5 [ 7 B 3(ref) |
104.0 104.630 | 103574 | 103239 | 103951 | 104422 | 104.052 | 103192 | 104.041 104 0ag
180.0 179.581 | 178.816 | 178.321 | 178612 | 181116 | 179597 | 178605 | 174735 178,508

Average” ; The awerage of 30 values In each poafion.

Fresh air setting Chose Environment during calibration
ST : Beginning Finished
f‘ ‘ Temp. { G ) 28 az
/4 ' REL Humid_{ % ) &0 56
2 ;' AC Supply { Volt } 220 221
e
H 5 Ref. 5td, 1D Ne.: @
/ Callbration Point
""" | =)
= “ s Position:| (104 )°C {180)°C
-—r
1 21-A7RTDD1 | 22-17TTC-01
2 H-1TRTDAZ | 18-17TC02
3 1TRTD-03 | 19-17TC-0a
Probg Installation Datails : Dimansian of Chamber ; 4 ITRTO-04 | 18-17TC-04
2= 50 am D= 040 m 5 17RTDG5 | 1B-47TCO5
b= 50 &m W= 056 m & 17RTD-06 | 19-17TC-08
€= 50 em H= 048 m 7 1IRTO-07 | 197TC-07
Copacity= 031 8 1TRTD-08 | 19-17TC-08
9(ref) | 17RTO-A | 18-177C-pa

a4 1142804

Temperature stabiiity : One-half of the grestesl masimum difference of mvasyred lemperature at any one seneor,
Temperature uniformity : The maximum difference of measured temperatures al any sernsors and the measuied
temperature at the raference ocalion which are observed &1 the same ime or 8t 23 close an obsarvation time a8
possible In defermine he temperature pattem o hamoganaity within na chamber under steady-stale conditions.
Overall Variation | The Differance of the maximum and minimusn measured emperatures throughout obsanvaion
U - Unit Under Callbration

Male :© The reporied uncertainty of measurément was Included stability and exchuded uniformity .

The reparted uncertainty of measurement was bssed on s standard uncertainty multpliad by & coverage

factor &, providing a level of confidanca of approvimataly 85 .

-olo-

a 1142803
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cammommani e METTLER TOLEDO Ser
TH2036-003-011723-ACC-TH TH2036-003-011723-ACC-TH 3

Mettler-Toledo (Thailand) Ltd.
(Thaiiand) o Measurement Results
846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260 - Repeatability
+66 2723 0382 /
MT-TH.ServiceSupport@mt.com AT T §I03E Test Load: 100 g
CALINRATION DoOZ
I T R YT - oo
* -
1 99.9999 g N/A Aot =l Pl
2 99.9999 g N/A
. . . "
Accuracy Calibration Certificate 3 90999 g 0
Customer 4 99.9998 g N/A
5 99.9999 g N/A 2
Company: Environment Research & Technology Co., Ltd. 6 99.9998 g N/A P 2%
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong 7 99.9999 g N/A
City: Laksi Contact: Ramita Taengthai 8 99.9999 g N/A
Zip | Postal: 10210 9 99.9999 g N/A
State / Province: Bangkok 10 99.9999 g N/A
Order Number:
I, _—
Deviation 0.00004 g N/A
Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: MS204S/01 Asset Number: ERTC-L-IN-088 i
Serial No.: B334691537 Terminal Model: N/A The "d" in the graph represents the readability of the range/interval in which the
o . . test was performed.
Building: N/A Terminal Serial No.: N/A ) )
The results of this graph are based upon the absolute values of the differences
Floor: S Terminal Asset No.: N/A from the mean value.
Room: 504
Eccentricity
Max. Capacity Readability (d)
1 2209 0.0001g Test Load: 100 g
Procedure 7
1 99.9999
2 100 oooog g Vet X
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015) . 9 { | 1
METTLER TOLEDO Work Instruction: CP/W002/20 3 99.9999 9 —% r—1
4 99.9999 g \ !
This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device 5 100.0000 /
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found. . 9 y Id 1d r F
The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight. Maxi - . A -
laximum
In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to Deviation 0.0001g NA As Found
accommodate specific calibration conditions. The "d" in the graph rep the readability of the interval in which
As Found Start: 23.7 °C End: 23.6 °C Start: 46.5 % End: 45.6 %
As Found Calibration Date: 17-Jan-2023 Calibrator:
As Left Calibration Date: N/A
Issue Date: 19-Jan-2023 Chawalit Martsuloke
Approved Signatory:
Technical Manager / Head of Calibration Center
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 10of 5 Software Version: 1.23.1.11 ©METTLER TOLEDO Page 2 of 5
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written ission of the issuing calibratic Y. Form Number: F103C written permission of the issuing calibration laboratory.
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Calibration Cerfificate ID
TH2036-003-011723-ACC-TH

Calibration Certificate ID

MmlER TOLEDO _ i VILE TH2036-003-011723-ACC-TH

Error of Indication

METTLER TOLEDO &

Remarks

Next calibration according to customer's procedure

Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

As Found FACT adjustment functionality activated
Reference Valus Indication Error of Indication Expanded Uncertainty k Equipment condition: Good
1 0.0000 g 0.0000 g 0.0000 g 0.10 mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.12mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.12mg 2
4 0.5000 g 0.5000 g 0.0000 g 0.12mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.12mg 2
6 5.0000 g 5.0000 g 0.0000 g 0.13mg 2
7 10.0000 g 10.0001 g 0.0001g 0.13 mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
9 100.0000 g 99.9999 g -0.0001g 0.23 mg 2
10 150.0000 g 149.9999 g -0.0001g 0.34 mg 2
11 200.0000 g 199.9999 g -0.0001g 0.38 mg 2
b As Found
@ AsLeft
£
=
5
:ﬂ" For improved legibility of the graphics
E e z only increasing measurement points
T - - - = are shown and measurement points
.‘; close to zero are not displayed.
i

Cakdrahan Pants |5

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: Ws57 Date of Issue: 06-Jan-2022
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023
Thermo Hygrometer
Equipment No.: IN255 Date of Issue: 20-Jul-2022
Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 3 of 5 Software Version: 1.23.1.11

Report Version: 2.16.30
Form Number: F103C

This is an original document and may not be partially reproduced without the

written ission of the issuing calibrati Y.

Report Version: 2.16.30
Form Number: F103C

©METTLER TOLEDO
This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 4 of 5



Calibration Cerfificate ID METTI.ER TOLEDO ‘ Attachment to Calibration Certificate: ME‘I""_ER "I'OLEDO '

TH2036-003-011723-ACC-TH TH2036-003-011723-ACC-TH
GWP® Certificate

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5-10°/K ( i W

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

Linearization of Uncertainty Equation ] L]
As Found e I I Ca e

1 0.0001g 2209 Uq = 0.12mg + 0.00474 mg/g - R N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples) As As
Net Indication As Found As Left J J

0.0220 g 0.12mg 0.55% N/A N/A Found Left
0.2200 g 0.12 mg 0.055% N/A N/A
2.2000 g 0.13 mg 0.0059% N/A N/A
22.0000 g 0.22 mg 0.0010% NIA NIA The weighing device meets the given The weighing device meets the given
220.0000g 1.2mg 0.00053% N/A N/A process requirements. process requirements.
T 1 Tests Performed: As Found As Left | No adjustments/modifications made. As Left results
| correspond to As Found.
- | E
¥ | " H
f - Process Requirements
é | g Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2
i | &
’ |
! ~ 3l s = Safe Weighing Range
L LT
As Found As Left
t [ ——
§
% f 4
* :
. Sale To Waigh
== . - = —
ing 1hg miry
el it b et
While the values in this graph reflect the actual calibration results, the inty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 5 of 5 Software Version: 1.23.1.11 ©METTLER TOLEDO Page 10f4
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written ission of the issuing calibrati Y. Form Number: F103C written permission of the issuing calibration laboratory.




Attachment to Calibration Certificate:

TH2036-003-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors
Safety Factor

Tolerance
0.1%
0.2%
0.5%

1%
2%
5%

1 2 3 5 10
011794 g 023700 g 0.35721g 060113 g 1232159
0.05883 g 0.11794 ¢ 017733 g 0.29696 g 060113 g
0.02350 g 0.04704 g 0.07063 g 0.11794 g 0.23700 g
001174 0.02350 g 0.03526 g 0.05883 g 0.11794 g
0.00587 g 0.01174¢ 0017629 0.02938 g 0.05883 g
0.00235 g 0.00470 g 0.00704 g 0.01174g 0.02350 g

J Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

‘ Tolerance
0.1%
0.2%
0.5%
1%
2%
5%

Minimum weights for different weighing tolerances and safety factors
Safety Factor
1 2 3 5 10
0.11794 g 0.23700 g 035721g 060113 g 1232159
0.05883 g 0.11794 g 0.17733g 0.29696 g 0.60113 g
0.02350 g 0.04704 g 0.07063 g 0.11794 g 0.23700 g
0.01174 g 0.02350 g 0.03526 g 0.05883 g 0.11794 g
0.00587 g 0.01174 g 0.01762g 0.02938 g 0.05883 g
0.00235 g 0.00470 g 0.00704 g 0.01174 g 0.02350 g

.‘f Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past

until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:

1. If "N/A" is shown above, no appropriate value could be calculated.

2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Software Version: 1.23.1.11
Report Version: 2.16.30

Form Number: F103C

©METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written

of the issuing

y.

Page 2 of 4

Attachment to Calibration Certificate:

TH2036-003-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO Service

Measurement Results

Results Summary

Repeatability Eccentricity Emor of Indication
As Found v v ol
As Left| v v W
« =Passed
o = Failed
{. = Safety Factor not met
Repeatability
Test Load: 100 g
As Found Left
Tolerance Control Limit Std. Deviation Result $Std. Deviation Result
0.1% N/A N/A N/A
0.2% 0.00005 g v i
0.5% 0.00013 g o o
0.00004 g* 0.00004 g*
1% 0.00025 g - r
2% 0.00050 g v o
5% 0.00125 g ' v

*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this

repeatability test and the calculation of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

Test Load: 100 g

As Found As Left
Tolerance Control Limit Deviation Result Deviation Result
0.1% 0.0500 g ¥ v
0.2% 0.1000 g o -
0.5% 0.2500 v .y
? 9 0.0001g 0.0001g
1% 0.5000 g v v
2% 1.0000 g v il
5% 2.5000 g v ¥
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 3 of 4

Report Version: 2.16.30
Form Number: F103C

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate: METTLER TOLEDO S_r_-Jl- l"'l"rl'E:}
TH2036-003-011723-ACC-TH il W s

GWP® Certificate

Error of Indication

As Found
Control limits for various weighing tolerances
Reference Value Emor 0.1% 0.2% 0.5% 1% 2% 5%
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 025009 | 0.5000g | 1.2500g
100.0000g | -0.0001g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g
150.0000g | -0.0001g | 0.0750g | 0.1500g | 0.3750g | 075009 | 1.5000g | 3.7500g
200.0000g | -0.0001g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
" ol o L + o
As Left

Control limits for various weighing tolerances
Reference Value Error 0.1% 0.2% 0.5% 1% 2% 5%
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 025009 | 0.5000g | 1.2500g
100.0000g | -0.0001g | 0.0500g | 0.1000g | 0.2500g | 05000g | 1.0000g | 2.5000g
150.0000g | -0.0001g | 0.0750g | 0.1500g | 0.3750g | 07500g | 1.5000g | 3.7500g
200.0000g | -0.0001g | 0.1000g | 0.2000g | 0.5000g & 1.0000g | 2.0000g | 5.0000g
¥ ¥ « L v «

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

Software Version: 1.23.1.11 ©METTLER TOLEDO Page 4 of 4

Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written ission of the issuing calibrati Y.
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Agilent CrossLab Start Up Services
Agilent 8890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service fer your analytios] instrumanta to sasure
raliable operaton and the accuracy of your resultg,

Delivered by highly tralned and certified service engineers using genuine Agilen: parts and aupplies, Agilent
Preventive Maintenance provides everything you need to reduce unplanned downtime and keap your systems

operatng =t thelr peak. This eheckist will b completad a1 the end of the serui
of the preventive maintenancs activities. ¢ B e




Agilent 5890 GO Preventive Mainienance Checklist

.t.lig:bl.l
CrossLab

Frost gl 4

Introduction

Customer Infoarmation

« Customersshould provide all necessary operating supplies upon request of the engineer,

«  Acustorner représerative should be available to the enginesr while performing the preventive
meimenance procedures.

s Anypans, not included in the Pans Lists section of this document, are not part of the
recommended Praventlve Malntenance service, nor are they included in the price of this senvice.

s I & system equlres the use of exdra or special procedures and/or parts for the maintenance
servie, than thess mus: be ordered separately and charged as a repair, which may Inour
additional costs

Important Customer Web Links

For maore information abaut Agifent Technafogies services, please visit our website using the
following URL: hittp i/ wwww agilent cam/fen-us/products/crosalab-instument-services/ servioe-repain

Tha Agilent Community is an excellent place to get answers, collaborste with others about
applications and Agilent products, and find in-degth docurments and videos relevant to Agilent
technologies, Visit hitpsy/ /community, agilant comywelcome.

To accesa Agilent University, visit hitps/ 'www agilant.com/crosslab/unlversity/ to leam about
tralning options, which include onling, classroom and onsite delivery. A training epecialist can work
directly with you to help determine your best options.

A useful Agllent Resource Center weh page is availgble, which includes short videos on maimenance,
quick lists of consumables for new Instrumants, and other valuable infarmetion. Check out The
Resource Page here” https /fwwnw. aglient comfen-us/agllentresources.

Meed technical suppon, FAQs, suppliés? — visit our Support Home page
epidfwww.agilent.com/searchisupport,

Videos sbout specific preparation requirements for your instrumen can be faund by searching tha
Agilent YouTuhe channel &t https.fweny yaotube cam/userfagilent

Revision, 2.07, lssued. September 14, 2081

Agile Docurment Number. DD0T3670
OE number 447166 7R97222222

@ Agilent Technologies, Ine, 2027

Ci8stLab
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Agllent BEY0 EC Preverntive Malintenance Checkiist

Service Engineer's Responsibilities

« Comact the customer and enaure that all neceszary supplies are available hefore the preventive
maintenance visit

= Dnly select those pages that relate to the system or module baing serviced.

= Complete empty flelds with the relevant information.

= Complete the relevant checkboxes 0 the checklist using elther & "X o tick mark "+,

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

= Complete the Preventive Maintenznce service in the order of the tasks [isted.

= Complele the Service Review s=ction together with the customer.

= Complete the fialds for page numbers af the foot of sach selected pags

= Complete the total nimber of pages field in the Service Completion seetion

s sk the customer fo sign the Service Campletion section inclding the customer's and your
signature.

Additional Instruction Notes

«  Check for any aotive service notes for this unit. If there are any applicable "Salety” or “Modification
Recommended® Service notes, plan to implement the changes on this unit hefare daing any
qualifiestian service

» Do not implemen firmware updates, uniess you get approval from the customer and are sure that
they are compatible with the Instrumant contral software,

Aevision 2.01, Issued. September 14, 2021
Agile Document Number; DOON 3610

DE number 441668 7897220022

@ Agilent Teshnologles, Ine. 2021
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Agilerie BES0 GO Praventive Malntenanee Bhacklist dgilent 8850 G Pravenlive Maintenadice Chacklist

System Information Preventive Maintenance Procedure
o E:I:::.ths box if an instrument configuration report is attached instead of complating the table Clean and in sp ect GC

@ Unplug power cord from the power source.
Open OC covers and vacuum/remave any dust/debris Pay perticular strantion to cooling fans.

Instrument System Mame and w* L_Ih.-i‘;l.g Ug ?.Hﬁrﬂrf? ” @ Inspect intemnal connectors for praper canact and placement

e o & Reconnect Power to the GC. Power the GG on and verify the power on self-test passed.

I_I:mlﬂwu“ﬂ-’d System E-M\fp'rﬂﬂﬁf’ E %‘L‘ L&W& e Verify over motor sping freely and turns on with the oven door closad; of f when the door is apened.
b & Verify operation of =il ether fans - the Inlet and EPC cooling fans.

Venfy aven imakesoutlet flap assembly is operating smaathly while heating and coaling the oven

Lizt the Sorial Mumbers of each
Liet Syetem Component Product Mumberg Component

513 A By cnanases
6 "; ) O Replace the split vent trap cartridge filter using the Maintenance procedure fram either the Browsar

6957 A EN 2 eoTeZ User interfaces an units with these inlets: Split/Spiitiess Capillary (SSL), Multi-Made Inlet (MM1),
3’ .}ﬁa& E 15;4_0 ” Programmed Temperature Vaporizer (FTV), Volztiles Imerface (V1)

. é U‘;Ef ] @ If the Inlet gystem (g used in Splt Mode with viscous samples, inspect and dlean the split vent 1ube an

. the inler and flush of replace the tubing betvween the inlet and the spit vent wap.

@ Forthe inléts installed, perform inlet maintenance using the Maintenance procedure from the Browser
User interfaces Recard the results. (| eak and Restriction Test)

& If the GC Includes a Flame lanizatlon Detactor (FID), replace the jot, If the ignitor shows any buildup of
sample or corrosion, raplace the igniter. Examing the FID collector and castle sssemblies for
corntamination - clean 55 necessary

Inlet and detector consumable replacement

R -

ol

Zero Sensors and Leak test

R T S RS

@” Zeroall pressure senaors using the Browser interface,

10. @ Perform Inlet pressure decay test(s) from the disgnostos screen on the Browser User interface
Record if test passed or falled In the results table,

Preparation i

Mave: if the PM is done In preparation for an Operatonal Qualification, then the pressure decay test

& Discuss any specific issues with the customer before starting. defined within that protocal can be used for the PM.

Review the instrurment logbook for recorded problems and cormments.

@ Save Instrumeni cantrol settings before starting the procedure.
Perfarm a general inspection of the system for cleanlingss.

@ Check for proper installation of parts, assemblies, sensors etc.

@ check system for required (nstallation of components, settings as defined by current Sanice Notes
Check for required firmware updates and verify with customers If they would like them installed.

e

af Before starting the following procedures, record the Detector Stgnal Gutput{s) (n the results table. If
the GC s turned OFF or In a service mode, comparing the detector outputs befare and after the
service [s ot possible.

Revizion: 2.01, Issued. Saptemiber 14, 20217 Revislon: 207, lssued: Septemnber 14, 2021
Agile Docurnent Number: 000713670 i ﬁ_ s Agile Docurnent Number. D001 3670
DE number: 44166 7597229772 Fage £ of DE rumber: 44766 7597222222

@ Agilent Techinologies, no. 2021 ik @ Agitent Technologies, Inc, 2027
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Agilant 8890 5C Preventive Maintenance Cheoklist

ALS Maintenance

2 Section NOT applicable

@ Check all cabling and configuration sentings between G, tray, 2nd |njectars.
& Vacuum or remove any dust, especially 2round fans.

& Check operatian of all fans.

& Check syringe for smoath plunger aperation

@ Check for smicoth operation of the neadle suppon — clean if necessary

Restore Instrument

g Restore the normal aperating conditions ar custamer méthod using the Browser nterface or Data
System,

@ Purge the system with carrer flow for 15 minutes

2 Bake out the aystemn, then restore the normal operating conditions

& After equilibration, check and record the post PM detector signal output values
Results should be similar or lower than the detector eutputs recarded prior to P,

@ Perform a chemical checkout. If this is 2 routine PM, Inject the customes’s sample using the ALS 1T
applicable. This will act as a final checkout of both the ALS and the GC

Mote: If the PM Bervice is performed peior ta 8 qualification service, then use the qualification procedure
aga guide for final instrument set up and checkaut

Reviglon: 201, Issued: Septernber 14, 2027
Agile Document Murnber; DO01T3610

DE rumber; 44166.7597222222

@ Agilent Technalogies, Inc. 2021

Page _E_ of ﬁ_

Aglient 8890 GC Preventive Mainenance Chacklist

Signature Page

Service Review

O Attach available reporta/printouts of all tests to this documentation.

@ Record the Preventive Maintenance service sotivity in the tustomer's records/loghook,

il Update/reset instiument maintenznse coumers 95 approprata.
Afficthe PM sticker tothe system of instrument logbook based on the custemer's request

@ Complete the Service Engineer Comments section if there zre additional comments.
Review with the custemer this service, parts replsced, and test results obtainad

O  |Fthe instrument fimrmwere was updated, recerd the details of the change In the Sérvice Engineer's
Comments hox or if necessary, In the customer's IQ records,

Agllenl

fDS"

O Supply the customer with a copy of the Smarl Alerts flyer.

2 Describe Smarl Alerts 1o the customer.

2 Install Smart Alerts if requested.

Pt Test Results Table
Test descriplion Before PM Serviee | After PM Service
Froni detector output e 2514
Back detectar output p:.l";',d. ?"?’}r L
ALY 1 detector output /e Q324
ALIX 2 detector output PP+ N 12}

| Tect doscription Expected test result | Actual test result
Leak snd Restriction Test after front Inlat Pasa
maintenance qu;
Leak and Restriction Test afier back Infet Pass
malnienance F“%’
Leak and Restriction Test after front Inlet Split Vent | Pasa '
Trap repiacomant FA5S
Leak and Restrictian Test after backinlet Split Vent | Pass :
Trap replacement F‘\'ﬁ
Frant inlet pressure decay test Pass ,Pdlff
Back Inlet pressure decay test Pass F"ifr'

Revision: 207, Issued: Septernber 14, 2021
Agile Dogurment Murmber. 00013610

DE number; 447166, 7597222222

1@ Agilent Technalogies, Inc. 2021

Lab
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Agilent BBI0 GC Proventive Mainionance Checidis)

PM Parts List Table

Mote: The follewing kits are recommended for capillary and purged packad Inlets. If this s 8 general P
and the customer has a preferred sat of cansumabies, you may use the custamer's cansumables;

Product o
modeld where Quantity
Part description Part number used consumed
S5L Capillary Inlet PM kit, Solitless 5188-6497 8290 GC 2z
8890 GG
SSL Capillary Inet PM ki, Spii 5188-6496 Ne
SSL Caplliary Ultra Inert inlet Gold Soal 8890 G0
with Washer 5100-6144 ""/ ik
SSL Caplilary Ultra Inert Inlet Splileaa BBOO GO (‘f:”-‘a'
Liner - Single taper with Glass Wool 5190-2293
S5L Capillary Liitra Inert Inlet Low BBOQGC
Pressure Drop Spiit Liner - with Glass ]M,.’A—
Wool ) 5100-2295
BBE0EC
PP Infet PM kit 5188-6408 M
Split vent trap PM kit. single carmdge BRO0EC N
(for MML BTV & V1) 518B-6495 oﬁf
BEOD GC
MMI Cleaning kit G3510-60820 e F",{Q
8890 GC
PTV Septumless Head Rebuild Kn B1RZ-5747 naie P’/&-
B8R0 GC
PTV Septumless Head Teflon Guide | 5182.9748 - N
Ignior (glow plug) assembly with O- 8880 GC
ring 19231-60680 J
8850 GC /,o’pr.
| it Gollector Febuild/Cleaning Kn G1531-67000 M
; 8890 GC a E. {ﬁ_
FIl Codleotor Replacement Kot G1591-67001
8890 GC
Standard .017-inch FID Jet 52000176 |
Universal 078-inch FID Jet 52000177 | 8830 6¢ MR-

Revigion: 2.01, Issuad: Septernber 74, 2027
Agile Docurner Number DO013610 {
DE numbzr, 44166, 7697222222 Fage 9  of 4

1.2~ Agilent
@ Agilert Technologiss, Inc, 2021 L

Aglient 8890 &C Preventive Maimenance Cheoklint

Service Enginear Comments

If there are any specifie paints you wish to note as part of performing the service ar other items of
interest for the customer, please write include themn in this box

Service Campletion
Serviue request number % Dt service completed 1L~ 13 Juwe 2023
Agilentsignature Customer signature ——

Total number of pages in this documen ._i&?ﬁ—.

Revision: 2 07, Issued: Seprember 14, 2027

Agile Document Mumber; DOOT 3610

DE number. 44166, 7597220222 Fage j_ of ﬂ_
@ Agilent Technologies, Inc, 2021
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

33UE PATTANAKARN ROAD SO LE, SUANLUANG, SUANLUANG BAMCEOK 250

Certificate of Calibration

Equipment :
Manufacturer :
Modeal :

Serial No. -

I0 No. :

Condition As-Recelved:

Received Date :
Calibration Date :
Reference :

Subimitted hy i

Ambient Temperature ;
Relative Humidity :
Calibration Procedure:

Calibrated by :

Approved by :

{ ) Malee Bullruea
[ ) Saithip Meangmai

{ V{Wamkum Lerngagtralkul

lssue Date :

TEL (31300029 FAK 02719084

Cert.No.: 22CH1757
Page.: 1of 2

Salinity Melar

AZF

AZRIT]

298475

MOoT

Used Itam

27 December 2022
27 Dacambar 2022
2212-0734WN-B

Environment Research & Technalogy Company Limited,
20/114 Maa B, Sqi Chinaket 1, Ngamwongwan Road,
Toongsonghung, Laksi, Banglkak 10210

{25 + 28) "o
(85 £ 15] %

In - house method : hased on direct measurement by
using Sodlum Chlotide Solution

Appraved Signatory

28 Dacam ber 2022

Tho Uneortaintics arc for a conlidence probability of approximately 95%.

Thin verilficsts day sl be repradused vt s a full, ssqii wiib e i wima

opproeal of the hapd of Calbimtson and Tesiing Bauipmesd Serfess.

A 0010257

Cert.No.: 23CHITET
Page.: ¥ of 2

Condition of this result of calibration

1. Referanca Standard Imstruments
This carification is traceshle in the Internalional Syslem of Unil though the reference standards
laboratory of Industrial Calibration Center, Tachnology Promotion Assoctation (Thalland-Japan).

Instruments Searial No. ID Na. Certificate No. Due Date
1) Tharmomalar 1963884 130RCT14 2211141 12 Bep 2023
2) Therma-Hygrograph 1103328 13CECO10 22H1313 12 June 2023

2. Refersnce Standard MWaterial .
= Conduclivily caibraled solution, Eutech (traceable fo NIST)
- Callbrated Total Dissolved Solids solution tamperature controfled by Viistar bath at (25 .+ 01) “C
- The Total Dissolved Solkks Ias bean praparad dilution from

3. This cartificate is valid cnly to the fem calibrated on date and plece of calibration.

Matarial Manufacturar Lot No, Exp. Date
25 ppt Eutech 29201 22 July 2028

Calibration_rosults {*) Adjustment at 2.84 ppt

Probe 3erkal No. . 298475

Standard Beforo Adjustment Alter Adjustmeont Uncertainty Coverage
MaCl Saluficn uue* Reading UUC* Reading of Measurement factor
(%) k
2.50 ppt 2.52 ppl 245 ppt 0027 ppt 200
2.84 ppt 281 ppt 2,84 ppt 0030 ppt 2,00

Remark: - UUC* = Unit Under Callbration
- ppt = ppt of NaCl
- gpt = Parts par Thousand

The reparied uncsdainty of measurement was based on a slandard unoertsinty mullipled by & coverage

factor k, providing a level of confidance of appraximataly 55 %

=alo-

Worakorn.

41142235
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Environmental

—
TISCH )

DUE DATE:

RECALIBRATION

Jamupary 17, 2024

Cortints o Corlintion

| Calibration Certification Information
Cal. Date:  January 17, 2023 Rootemoter S/N: 4313320 Ta: 205 K
Operator:  Jim Tisch Pa: 7402 mm Hg
Callbration Model #:  TE-50254 Callbrator 5/N: 3883
Vol Init Val. Final Aol. ATime ap AH
Run {ma3) [m3) [(m3) [min} {mim Hg) {in H2O|
1 1 2 2 1.4140 32 3.00
Fd 3 4 1 10110 Bl 4.00
El 5 g 1 0.9050) B0 5.00
4 7 A 1 08620 K] 5,50
5 9 1l 1 0.7100/ 17219 B.a0
Data Tabulation
Tatd
Vesd s an (g )R- a 1} AH| Ta/Pa)
[m3} [-anmis) y-mis) Wa (w-axis) (y-axis)
0.9795 0.6927 1.4027 0.9557) 017042 0.8928
0.9753 089547 1.9837 09514 0. 5806/ 1.2626
09732 1.0753 2.2179 0.2892 10930 14117
0.8721 11377 23261 0.5BE1]  1.1463 1.4806
0.9666 13615 2.8054 1.9826 1.3830 17856
m= 2.09951 = 1.31468
OSTD b= -0.04553 QA = -0.02858
= 0.99992 = 0.95552
Calculations
Vstd=|aVol((Pa-AF]/Pstd)iTsidiTal | Va=[avol({Pa-arF)/fFa)
Cstd=|Vstd/ATime | Qa=|va/alime
For subsequent flow rate calculstions:
Cstd= Hm(( AH(TFEB—-}(-I%QH))I:) Qa= 1Hm((,'l|nH{Tap'Pa:l)-b)

City:

Zip / Postal:
State / Province:
Order Number:

Weighing Device

Laksi Contact: Ramita Taengthai

10210

Bangkok

*0332617856x

AH: calibrafar manomeler reading [in H20]
AF: rogtsmeter manometer reading |mm Hg)
Ta: actual absolule lemperaiure [ K]

Pa: actual barometnc pressure [mm Haj

Bt Tntereapt

m: slope

Tisch Environmantal, Inc.

145 South Miami Avenus

Villzge of Cleves, OH 45002

Standard Conditions
Tsm:_!_ TOR15G o RECALIBRATION
Psvd:| *ol mm Hg
ey US EPA recommends annual recalibration per 1998

40 Cade of Federal Regulalions Part 50 to 51,
Appendix B to Part 50, Reference Methad for the
Detarmination of Suspended Particulate Matter in

the Atmosphers, 9.2.17, page 30

wognw fisch-gny cor
TOLL FREE: (87 7)263-7T61(
FAX: [S13)467-200

Mant Mettler Toledo Instrument Type: Weighing Instrument
Model: AB204-S Asset Number: ERTC-L-IN-0048
Serial No.: 1123103723 Terminal Model: N/A
Building: N/A Terminal Serial No.: N/A
Floor: 4 Terminal Asset No.: N/A
Room: 406
Range Max. Capacity Readability (d)
1 2209 0.0001 g
Procedure

Calibration Guideline:

EURAMET cg-18 v. 4.0 (11/2015)

METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found and As Left calibrations.

The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommodate specific calibration conditions.

Temperature Humidity

As Found Start: 23.6 °C End:23.5°C | Start:34.6 % End: 35.1 %
As Left Start: 23.6 °C End: 235 °C Start: 35.0 % End: 35.7 %
As Found Calibration Date: 17-Jan-2023 Cali
As Left Calibration Date: 17-Jan-2023
Issue Date: 19-Jan-2023 Chawalit Martsuloke
Approved Signatory:

Technical Manager / Head of Calibration Center

Software Version: 1.23.1.11
Report Version: 2.16.30
Form Number: F103C

©METTLER TOLEDO Page 10f5
This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.


Arnon S
Rectangle

Arnon S
Rectangle


Calibration Cerfificate ID

TH2036-001-011723-ACC-TH

METTLER TOLEDO !

Measurement Results

Calibration Certificate ID
TH2036-001-011723-ACC-TH

METTLER TOLEDO

Error of Indication

Repeatability
Test Load: 100 g
As Found As Left . As Found
1 99.9992 100.0001 g asitet i '; Faiil)
el
2 99.9991g 100.0001 g
3 99.9991 g 100.0001 g b
4 99.9991g 100.0001 g b
5 99.9992 g 100.0002 g 2
6 99.9993 g 100.0002 g i
7 99.9992 g 100.0002 g e® 2
8 99.9992 g 100.0001 g -
9 99.9991¢ 100.0001 g * *
10 99.9992 g 100.0001 g ¥ .
i -
Standard
‘ Deviation ‘ 0.00007 g 0.00005 g
L4
The "d"in the graph rep! the ility of the al in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
Position As Found As Left - P M
1 99.9991¢g 100.0001 g Fd My
U fo1d Od
2 99.9993 g 100.0002 g f“ F" \
3 99.9992 g 100.0002 g l l R '!
4 99.9990 g 100.0001 g \ | 9 !
5 99.9991¢ 100.0001 g N 2d v 1d od '
,
\._‘.\.‘. . ;\‘.‘. ats v
Maximum - -
Deviation 0.0002g 0.0001g As Found s Left
The "d" in the graph rep the ility of the val in which
the test was performed.
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 2 of 5

Report Version: 2.16.30
Form Number: F103C
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written ission of the issuing calibrati Y.

As Found
Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.15mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.16 mg 2
3 0.1000 g 0.0999 g -0.0001g 0.16 mg 2
4 0.5000 g 0.4999 g -0.0001g 0.16 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.16 mg 2
6 5.0000 g 5.0001g 0.0001 g 0.16 mg 2
7 10.0000 g 10.0001 g 0.0001 g 0.17 mg 2
8 50.0000 g 49.9997 g -0.0003 g 0.20 mg 2
9 100.0000 g 99.9992 g -0.0008 g 0.27 mg 2
10 150.0000 g 149.9987 g -0.0013 g 0.38 mg 2
1 200.0000 g 199.9982 g -0.0018 g 0.44 mg 2
As Left
Reference Value Indication Ermror of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.11mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.13 mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.13 mg 2
4 0.5000 g 0.5000 g 0.0000 g 0.13 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.13 mg 2
6 5.0000 g 5.0001g 0.0001 g 0.13 mg 2
7 10.0000 g 10.0000 g 0.0000 g 0.14 mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
9 100.0000 g 100.0001 g 0.0001 g 0.24 mg 2
10 150.0000 g 150.0001 g 0.0001 g 0.34 mg 2
1 200.0000 g 200.0002 g 0.0002 g 0.39 mg 2
T As Found
® Asleft
E
B =
H r 7 — For improved legibility of the graphics
"= L . only increasing measurement points
5 = are shown and measurement points
:;_. 4 i close to zero are not displayed.
u

ClErnkon Point (k]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Software Version: 1.23.1.11
Report Version: 2.16.30
Form Number: F103C
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Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS57 Date of Issue: 06-Jan-2022
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023

Themmo Hygrometer

Equipment No.: IN255 Date of Issue: 20-Jul-2022
Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023

Remarks

Measurement Uncertainty of the Weighing Instrument in Use

Equipment condition: Good
Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Software Version: 1.23.1.11
Report Version: 2.16.30
Form Number: F103C

This is an original document and may not be partially reproduced without the

written
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Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 3.0-10%/K

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

Linearization of Uncertainty Equation

As Found

1| 0.0001g 2209

Uy =0.16 mg + 0.0147 mg/g - R Uy = 0.13mg + 0.00671 mg/g - R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication As Found As Left
0.0220g 0.16 mg 0.73% 0.13 mg 0.59%
0.2200 g 0.16 mg 0.074% 0.13mg 0.060%
2.2000 g 0.19 mg 0.0087% 0.14 mg 0.0066%
22.0000 g 0.48 mg 0.0022% 0.28 mg 0.0013%
220.0000 g 34mg 0.0015% 16mg 0.00073%
1
1
|
: |z i
: | § L
] g A
i | H )
E - \
T = A .
i | i N
.1 —— ¥ N
Z p— M
i =
z {4 i1 i [
Wi Maiige ) Ll 171
As Found As Left
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 5of 5
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.
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Attachment to Calibration Certificate:

TH2036-001-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO Service

GWP®
Certificate

Minimum Weight

As Found Minimum Weight Table

A A
qund J Lesft J

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.

Tests Performed: ! As Found | AsLeft

Process Requirements

Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2

Safe Weighing Range

[P ———

S~ Sale To Waigh

- T ———

dizy iEnivmy mia g
————— FHESS -
Mormarn
P
e

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.

Software Version: 1.23.1.11 ©METTLER TOLEDO Page 10of 4
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibrati y.

Tolerance
0.1%
02%
0.5%

1%
2%
5%

Minimum weights for different weighing folerances and safety factors
Safety Factor
1 2 3 5 10
0.16012 g 0.32511g 0.49518 g 0.85155 g 1.85026 g
0.07947 g 0.16012 g 0.24199 g 0.40949 g 0.85155¢
0.03165g 0.06348 g 0.09550 g 0.16012 g 0.32511g
0.01580 g 0.03165 g 0.04754 g 0.07947 g 0.16012 g
0.00789 g 0.01580 g 0.02372 g 0.03959 g 0.07947 g
0.00316 g 0.00631g 0.00947 g 0.01580 g 0.03165g

.v’ Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

Tolerance

0.1%

0.2%

0.5%
1%
2%
5%

Minimum weights for different weighing tolerances and safety factors
Safety Factor
1 2 3 5 10
0.12735g 0.25642 g 0.38726 g 0.65440 g 135584 g
0.06346 g 0.12735 g 0.19166 g 0.32162 g 0.65440 g
0.02533 g 0.05073 g 0.07620 g 0.12735g 025642 g
0.01266 g 0.02533 g 0.03802 g 0.06346 g 0.12735g
0.00633 g 0.01266 g 0.01899 g 0.03168 g 0.06346 g
0.00253 g 0.00506 g 0.00759 g 0.01266 g 0.02533 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,

1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past

until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:

1. If "N/A" is shown above, no appropriate value could be calculated.

2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Software Version: 1.23.1.11
Report Version: 2.16.30

Form Number: F103C
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GWP® Certificate

Attachment to Calibration Certificate:
TH2036-001-011723-ACC-TH

METTLER TOLEDO Service

Error of Indication

Measurement Results

As Found
Results Summary
Control limits for various weighing tolerances
Reference Value Error 0.2% 0.5% 1% 2%
As Found 0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
s Loft 50.0000 g -0.0003g | 0.0250g | 0.0500g | 0.1250g | 02500g | 0.5000g | 1.2500g
2 = Pessed 100.0000g | -0.0008g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g
% - Failed 150.0000 g -0.0013 g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
= Faile
200.0000g | -0.0018g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
. = Safety Factor not met
: Y Re v v v v v v
Repeatability As Left
Control limits for various weighing tolerances
TestLoad: 100 g Reference Value Error 0.2% 0.5% 1% 2%
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
- s ]found As]Lefl 50.0000 g 0.0000 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g
Tolerance Conirol Std. Dovi Result Result 100.0000g | 0.0001g | 005009 | 0.1000g | 025009 | 0.5000g | 10000g | 2.5000g
0.1% N/A N/A N/A
150.0000g | 0.0001g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
o
0-2% 0.00005 g L b 200.0000 g 0.0002g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
0.5% 0.00013 g o v - :
0.00007 g* 0.00005 g* es v + ¥ v J v
1% 0.00025 g v "
2% 0.00050 g il ¥ The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
5% 0.00125 g il “ limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this
repeatability test and the calculation of the minimum weight.
The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.
Eccentricity
Test Load: 100 g
As Found As Left
Tolerance ol Limit Deviation Result Deviation Result
0.1% 0.0500 g o s
0.2% 0.1000 g W ¥
0.5% 0.2500 o s
> 9 0.0002 g 0.0001g
1% 0.5000 g o -
2% 1.0000 g w ol
5% 2.5000 g o v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 3 of 4 Software Version: 1.23.1.11 ©METTLER TOLEDO Page 4 of 4
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Faramator Unit Batore At | AMer AdsL Hominal Ringe Parainetar Lhridt Botors Adluet ATier Adoet nal ge
Range oD 500 [T 1t - 50U Standard Rangs pon 500 500 0 - 500 Stangard
aunaru-{j mw 132 [K] VoRage of e measured NO value . -
Gignal N0 Y 28 12 VollaaE of e meEaswEd Hos vaks Sigral (S04} my 129 118 Voltage of the measursad 507 value
Laotoclor = 40,8 408 21°E=5°C LA my 2055 2065 200 my - 1200 my
LA b kP 1011 1041 CirTant aim i pnen e gragaura CELL "C ar.e 378 Ambi=nt temperalurs + 5% -15*C
T X pas T LA PUMF ¥pa G 55 B5 KPa or loes
D 5 Vv 50 50 iV 08 = s
GEm P 110540 TInen T R0000 - 7 oo AMEBIENT KPa 1011 101.1 Gurrent atmosphinio preasise
MOx Elope = 1. 35140 1,26 140 G 57070 - 2.009) O 24V L 24.0 24.0 24V 05
DG BY b 4.8 40 BV 5V

Calibrate By :

Calibrate By : o

e

July 16, 2023 uly 15, 2023

July 18, 2023

Suly 18, 2023

Page 1
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Eny | rediimg Emvirenment Rescprch & Technology Company Limited

BRI Wl e Tl | Szam Wime Wan Haml,
T Semii Wbasngiy Lk 81, Mg ok 00310

= e T = RE.’ CAReH & TECHS L oaY G0 L ENvIRGHMENT RESEARCH & TECHNOLOGY Co. LTD.

Phcsdd CHTica,
Calibration Data of CO Analyzer Calibration Dala of CO Analyzer
Analyzer Performance Test Analyzer Pedformance Test
Egjuipmmant Gas Analyrer [ ©0 ) Customar Nama Mision £ Equipment Gag Analyzer ( 00) Gustomar Name ision E.
Manufachire HORIEA Lecation Envi Research Manufaoturs HORIEA Locathon Envi Research
Wotel APMA-370 Qualation 2U2d-u1us Wndel APMA-3T0 Guatation 2023-D1005
Serial No. YOSLRYAD Calibration Dato August 4, 2023 Serial No, WRAPITTLA Calibration Dal= August 4, 2023
Analyzer Unit ERm Time 1:40 PR Analyzer Unit PRM Time 1:40 P4
Instruments for Calibration Instrumenis for Galibration
matrments Manufacture Wodel sorial Numbar Tnetrments WManulachine Maode] Serial Humbar
Zaro Air Supply Theqing Emv, T QTO04 18823 Zarn Alr Supply Thermo By, 11 OT004+18823
Dymamic Bllution Calibrator Tanabyle 308 65 Dynamie Dflution Calibratar Tanabyle 300 Q1585
Standard Gas GComponents CO = 4457 ppm Standard Gas Components CO = 4,487 pom
Cylinder No : EA0123013 WO = 481 ppm Cylinder Mo : E50173013 WG = 481 ppm
Expire Date ¢ Oct 22, 2027 §0,= 480 ppm Expirn Dale ; Oci 22, 2027 EQ;= 460 ppm
Single Point Calibration Single Polnl Callbration
i
Standard Gas Standard Gas Analyzer Valus | ppm ) Stability % Abs Error Standard Gas Standard Gas Analycer Value | ppm § Sitahility %, Aba Emor
Valu Belora Aftar Befors | After Value Belare After Belore | Alter
Zoro [ E.é? 0.00 - - ) 1] 0.87 0.00 - - -
Span 40 3917 401,00 - - 208 Epan a0 3817 40.00 .08
————— (PSS [ S R LA S VS [V U W —— 7 — '_'____':'_1 e - e R e G L S S S — L ——— —
| 4 g i y=x i
| Callbration Curve I =400 ] i Galibration Curve TRV =4.08 .!
: L] | | &0 —_—— —— _ sttertrigaed|
| € i 53 5 | |
B 40 .#__‘"q i | 5 40 | e | & i
- Pl | o o~ -
i s ] }_,.a*“— - | =e=pcn || | i a0 —= = =Betare 1
- -
C o 20 st —— — adtar ! P e m T e tiar I
| & e 1 | - |
it | = = s . —
| & - | 1 18 - |
[ - M =
! ] - - : . v I | [ = I
i d 1 20 10 40 50 i i Bl g 2 3u 40 40 i
[ s MLt DL SR PRl i [ B PR il D b LT T ] e T
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-ITO STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-3TD
Obsprved Valus Ohsorved Value
Parametar Unit Betore Adjuat Afiar Adiant MNominal Range Paramel=r Unit Fators Adjust Afior At Hominal Rangs
SIGNALIMAIN) my 8.5 74 Viltaga of the measured CO Valus SIGNAL{MAIN) my B.5 74 Veltage of tha measurad CO Valug
SIENAL (COMP) mif 0.3 11.2 ‘Volags of the inlsrfemenoe componsnt Value SIGNAL [COMP) Y 203 11.2 Waltage of fhe inkerference componen Values
CELL a 787 ] Ambpant + (6 to 10 G} = i 75 7 258 mbient £ 15 tn 10 Gy
PUKMP kpa 4.3 543 a5 than §8 "l"h'UMF kpa Sl 3 4.3 |ess fhan &5
AMBIENT hpa 1013 0.4 Aimosphanc pressurs AMBRIEMT kpa 107.2 1014 Atmosphanic presaurs
O 24V v FEE] T 24%-05W OC 247 my 30 2d=1-0.5Y
OC 5% mif 4.8 4 H 405 W T 5y ] e
Calitirate By : Calibrai= By - Checked By :
Auguiat 4, 2023 Bime: ; iigust 4, August 4, 2023 August 4, 2023

Page 1 E Page 1


Arnon S
Rectangle

Arnon S
Rectangle

Arnon S
Rectangle

Arnon S
Rectangle


Airgas

v A Licpicie ey

CERTIFICATE OF ANALYSIS
Grade of Produet: EPA Protocol

Parl Nurmber ED4NISBE15AD202 Raferance Mumbar
Cylinder Numbear EBG123013 Cylindet Volume
Laboratony: 124 - Plumsteadvilla - PA Gylinder Pressura:
PGP Number Atr2018 Valve Outlst

Gas Code CO.NO NOX 502 BALN Cetification Datle

Explration Dale:  Oct 22, 2027

Airgea Speciiliy Guses
Alrgas LA LLD

ndville. A dilgagh
n

1GO-401604455-1
144 4 Cubic Fesl
2015 PSIG

250

Dct 22 2019

TN WY 18 SEE OIS willh “ERA Tracsakilly Pretocn foe Avsay ana Conlkane
BE0A-128Y, Unng 1ha deasy plossduss [sind Anolybodl Medodvogs dees ool i o

vl nly ww sisi=d Below wiilt @ conflie) o s of BRI T i a0 Bignicact emplirbos shch ates ihe

wilumabaiume Bose unipes ofherweme noled

Geasmauk Gabboafon Diesdad o (Way 20021 dacmmnt EPA
fa anolyisnal inferde s o This cpllwd

AR syt
Ll of ma cekbrobon nioune: Al conekiralions e os s

e Kt Ll T hik Cxlindar badosy 100 peog .0, 0.7 meogeesasals

ANALYTICAL RESULTS

HITRIC CHODE 5500 PR BEIT PPN &
SULFUR DIGKIDE 5500 FPM EAET PPN el
CARBON MOMOXIDE ALLO PR 4516 PPM eh]
NITREIGEN Hatldawm

+ DLE% MIST Traceable
- 0LE% WIET Tracenhis
- 0 B NIST Triceatie (R PTG

Camptiont Requosted Actisal Proltocol Total Relative Agsdy
Concantration Conogntration [T Uneerlainty Daatos
REES 600 FFM 55.27 FPM 3] w0, NIST Tiateali WA T, RS0

10420 195 WHEZZIe
1M 18, 1052200 10

CALIBRATION STANDARDS

Type Lot D Cylinder No Concentration Uneertainty Expiration Daie

NTHRM T30 M=0 FALUMT ) .6 PPN KITRIC DRIDENITRDGEN - DR I 23, F0E

W 1301 0425 AL 0041 ) 87 6 FRR MORMITROGEN Jul 3. 205

WTRIA 1001238 KA D044 18 87 80 PPM SULFUR D108 DEMITROGE =23, 2021

NTHEM bE01 2398 FURL O T 4857 PFM CARBON MONDXIDEMNITROOEN i 7 2004
LT

ANALYTICAL EQUIFMENT

Inatrumentibalio/Modal Analyiical Principle Last Multipoint Calibration
MEE FTIF - OO - B608eATA FTe Bop 28,2010
MES FTIR - MO - S00RE87E1 FTWR Dt 18 2040
MRS FTIR - NOw - 000825781 FTIR Ot (& 2
MW FTIR - 302 - 000AZATA1 FTIR Ol 03, 2B

Triad Dala Avallable Upon Request
NOTES:Gross Waigit 28.0 Kg. Nef Weight 4§ Kg

PRTOVED [OF ReloasE

Page | of 1603018044951

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Bangkok 10260 Tel. 051-454-2804,(1<1 3990469

Calibration Certificate

lszuad by : Calibration & Test Secion : Meteorologlzal Instruments Buresu

Date of Jssue 12 Apnl, 2023 Certification Mo, 157423

Fape - 1 of 2
Object Wind speed =nd wing direction
Warulsclurer Davis Instruments Inc
Type ; Woather Wizard |1l Produst No. 7425
Sarial No. WCB1112ATE 10 Mo, ¢ Mo,15
Customer : Envimarment Resasreh & Technnisgy Company Limitad

25/113-114 Mao & Bai Chinakal 1, Nganiwongwan Road,
Toongsongnong, Laksi, Bangkak 10210

Callbration Gondition | Temperatura 251 "G Baromatne Pressure 10082 HPa

MATIONAL STAMDARD WIND TUNMEL
Thermat Anemomater 642 SN 1563
HOOK GAGE MO 1425 Pitet Tube Theodar Friediche Tyoe GRIQLOCCO sanal 0023
N.LS Y. Test Reference Number 7317241480 Standerd Valogity @t 20 - 30 mises

LNtrasnnic Ane sl Model DA-S50-3TV {sansor TR-B0AH)

Serial Mumber 110720028 (sensor 120620585)

JAFAN QUALITY ASSURANGE ORGANIZATION

siandare Velog w20 mEER.

Mechanical Engimee
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THAI METEOROLOGICAL DEPARTMENT

4353 Bukhumvit, Bangna, Bangkol 10260 Tel OR1-454-Z804,0-2199-0449

The Result of Calibration

Centification Mo, [57/23

12 April, 2013 Pege - 2 of 2
[ _Srzmd ard ! HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ulirasonie Anemometer | Fressure | Vigumm | Velocity Velocity Corvection
LI e 0 | e 0 miasd mier mise
1,00 : - = 0y 010
3.02 - 7.7 032
5.00 = . . 49 010
7.04 2 - 6.7 034
9.02 5.9 0.2 ;
| 1.91 .t a3l ;
| 3.0 - - 8 125 .51
15.00 I = = 147 031
17.02 . - 165 0.5
.02 - - 19.3 022
Wind ot Plaiing Soard i
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION _‘
E = 1
8 [ g0
180 180
. 270 21

Cili

Miechmical Enginoer

THAI METEOROLOGICAL DEPARTMENT

4153 Sulthumvit, Bangno, Bangkek 10260 Tel, U51-454-180u4,0-1309-045

Calibration Certificate

lssusd By Celibraton & Test Seciion © Mstecrologieat Instruments Bureau

Date of Isfue 20 August, 2022 Centification No, 340/22

Page : | of 2

Objact } Wind speed and wind direchon
Manufscturer Davis Instruments Inc.
Typa Wizard || Product No. 7426

Serigl Mo, ! WIZE0110AD3 0 Na. : No:1d

Customer Emvironment Resegmch & Technalogy Comiany Limited

wan Raad,

28M13-114 Moo § 30l Chinake! 1, Noamwon

Toongsongnang, Laks, Bangrok 10210

. = e e e
Cplibration Condltion : Temporatwe 251 ° © Barometnc Fressure 1H0d Py

NATIOMAL STANDARD WIND TUNNEL

: Thermal Anemometer 42 3N 81562

* HOOK GAGE NO 1428 Piaot Tuba Thaedar Frigdnchs Type 08000000 sarial o023
M.LS.T. Teat Ratersnoca Numbar 731/241480 + Slandad VelocHy 31 20 - 30 mfsec
: Ulraaonic Anamaormabed Model DA-B50-3TV [sensor TR-90AH]

Senal Mumber 110730028 (sensor 120823588)

MNIZATION

JAPAN COUALITY ASSURAMGE OF

S R
1 Standand Velocipest 5 Ly
o) _113_.-13?!3.1) 73

F oagd

"

/o i
E;-\.I'Itiih:iil.'d Sigrum

| T ropiechlsl /G

Mechrnical Engrinecr
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THAI METEOROLOGICAL DEPARTMENT

4353 Sakhumvit. Bangno, Bungliok 10260 Tol. 081-434-2804,0- 238901469

The Result of Calibration

o Eoviromment Rescarch & Technology Company Limiked
FE A M Bl Chinnskae §, S Wieg Wan Hoed
Thasg Sanp lmag, Lsk 5L i

(T TR R TR e

Tl

EnvIRONUENT REsEracH & TeaHnaLoay o LD k,
4 Fliwdd T Tas 1D B

Sound Level Meter Calibration Report

Suppert Equipment Type & SouidLevel Calibralor

20 Aupgust, 2022

Certification Mo, 340/22

Puge 2 of 2

Standord HOOK OAGE NB 1425 TESTED ANEMOMETER
Werasanic Answmometer | Froaue | Vaowm | Velociy Vulocliv Correetion
et Ieter M2 | wrber b0 | SRS e m/spe
1,00 ] 0.4 0.0
LR 2 x 32 0.82
S0 . - - 4.5 050
T.04 = 6.3 074
%03 £ = - a5 052
1101 - - 103 ik
1301 = 12.5 051
1501 - 145 021
17,02 £ - 155 .52
2042 = & - 128 022

Manufactare : BEWATECH
Model 1 oA
Serial Nao. : Sa0as

Range of Calibrator
- Bound Pressure Level s B4 dB
- Frequency : 1,000 He

Calibrated By

Calibration Date

Custemer Name

WrRoms=a Kaish
August &, 2023

Viion E. Comsutante Co., Lid @ IesamanfmI T enSosundaluiwer o wulsaoa

TenTatuvan (pimgunialinmg g tesen

Equipment Actual Reading (dBIA))

Thesn — Biatus
Brand Model Serial Number Belore Ad]ustment Afler Adjusiment

| Hearlet ST-11T AENAO1 238 .1 Pass

2 Boarlat ET-110 220070 938 4.1 Fass

Wind Alolt Plofiing Board,

US DERPARTMENT OF COMMERCE WEATHER BUREAU

-
WIKD DIRETION TESTED WinD DIRECTION
0 ¥ o
a0 ]
180 180
270 70

Mechanical Engineer

H:lli"l'f_gk‘\gir:—l‘\l::-lwslru.
Ly W

Pl
/L

fer & =i
(o g

Approved By

Checked By

Techiiean
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° [
/\s Calibration Chart i BSWA Technology Ltd.
B5Wa-1V-C021-03-00484 wwr Bswa-legh, com
Sll_ﬂﬂllrllll' model RN T This equipment was cabibrated a1 the Tollowlng ambient
Serial Numbar candifions: i
Appearance e Temperalurs: Faits
HUUI’SHI“ 1.5V LAE (AA bat 3 ! ! TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-TAPAN) ilﬂﬂﬁé
Sound P Lovel I.-Ea LE-:"'_;I!‘_J.! Bumifity: CORMIBATE SERVICES 3: EDUIPMENT CALINRATION AND TESTING SERVICES i;,-::;;?;-: N
ressure Le _,__,,f_‘f‘;_ﬁ,ﬂj,_t_l,f_:;‘\_-{_____ﬂs 1 Fressurs . . S PATTANARARN ROAD 501 18 FUANLITANTL. SUANLUANG RANTKOK 1340 Hilif oot .
Frequency kg2l low0 S This sauipment i | TEL OI71T-000-27  FAN, 0-201%0489 Ca EANTION 1061
THD (@1000Hz T
Copying and ising select parts, er lampsting with this Calibrated CertNo; 22CH1754
document without the permissioy of BSWA is fachiddent | 2033 -3~ C -f- f C l- s Page: 1of2
.y e ertificate of Calibration
= Date
Equipment : pH Mater
Manufacturar | Eutagh
Maodel : pHTeatr 30
Serial No. : 20BE320
1D No. :
Condition As-Recelved: Used Item
Recelvad Data 2T December 2022
Callbration Date : 27 Decamber 2027
Reference : 2212-0TIANN-I0
Submitted by ; Envranment Research & Technology Company Limiless|
25114 Moo &, Sol Chinakal 1, Ngamwongwan Road,
Taangsonghong, Laksi, Bangkok 10210
Amblent Temparaturns ! (26 + 25) "G
Relative Humidity : (50 + 15) %
Callbration Procedure @ In = house: method
- GP-CHbG by diract mesauramant with aiendard
ubitage calibrator and direct messursmient
with certified reference mataral [GRM)
Calibrated by : Warakorn Lemgagiralul
Approved by :

Approves] Signalory
{ ) Mal=e Butkrues
( ) Baithip Meangmai
(4 Ponpan Paigim
Issue Date : 78 December 2022

The Uncertainties ure for a confldence probability of approximately 95%

Thus cerriticnte sy unt be reprodiesd ot S in ell. cacspt wilk the pioe wiilies

Aqrptovad al the head aof Corpiests Servicds 32 Egapmieal Calibratjon sed Tesiling Servess.

A 00489939
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-TAPAN)

CortNo.: 22CHITS4 CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

Page.: 2of2 SR PATTANAKARN HOAD SO 16, HUANLIARG, SUANLUANO DANMOKOR 10250

Conditen of this calibration result
1. Cenified Reference Malerals ! The moasuremant resulls sme receabie o 51 thiough CPA dhem Lig,,
ANSRASD National Accreditation Board, Accmdited Mo AR-1834

TEL, =231 7-3000 FAX, 0-2710-0484

CertNo.: 22TW242

Buffer Solution Manufaeturer Lot Na. Exp. date Page.: 1 of 2
pH 4.008 CPA chem 82¢588 08 July 2024 i
pH 6.887 CPA chem 823332 20 June 2023 . .
pH 10,008 CPA chem 826500 08 July 2023 Certificate of Testmg
2. Thiz cartificate ks valid only (o the itam calibrated on date and place of calibration Equipment - [0 Miter
Calibration Results Manufasturar ; ¥
Function : pH Measuremant Model : 5000-115
Performing three buffers standard curve by vsing buffor nominal pH (4,7,10) <
e Serial MNo. 17H104220
Unit Under Standard pH Actual pH |Actual mV |  Uncertainty of Covarage D No. :
Calibration Buffer Solution Reading | Reading |pH Measuroment factar s ERFIL et
{m\) ) K Roceived Date : 26 Octobar 2022
pH  Electrode 4.008 401 hA, 0.0071 200 Test Dats ; 27 Otiober 2022
SiN.: 3066320 G.8B7 T.01 (TN a.0m1 200 Referenoe © 22 -84 0WIN-1
10.008 10.01 MiA 0.00e2 2.00
Submitted by : Environmen! Research & Technology Company Limifed,

25114 Moo &, S0l Chinake! 1, Ngamwongwan Roead,
Toongsonghong, Laksi, Bangkok 10210

Remark - pH meter dogs not have vollage mode.
- Can nol cenngc) the BNC becauge the pluyg does nol match with tha socket,

= N/A = Not Available Laboratory Condition : Temperature (25+5 ) °C
Humidity (50 £ 20) %
Thes reportied uncertsinty of measurement was based on & standard uncerainty mulliplled by @ coverage Test Procedurs @ In - howise malhod | CPLOHY
factar k. providing a level of confidence of approximately 85 % by Comparieon Technigqua with Azice Modifieatian Matnod
o Tested by
Approved by :

Approved Signalory

[f.'l hslas Bulkruea
[ ) Salthip Meangmal
[ ) Warakom Lerngagtrakul

lzsue Date : 1 Mievember 2022

e

a 1142231 B 0300521
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Cert.No.: 22TW242
Page.: 2ol 2

Condition of this result of calibration

1. Reference Btandard Instruments |
This certification |2 racasble to the Intemational System of Unit through the refersnce standards
laboratory of Industrial Calibration Center, Technelogy Promotion Asseciation [Thalland-Japan).

Instruments Serial No. 1D Me. Certificate Na. Due Date
1) Buraiis - 130BU10 21CG1389 25 Mar 2023
2) Balance 1128143764 140RCO04 22MNE0 20 Sap 2023

2. Standard Material -

Material Manufacturer Lot.No. Assay
Sodium Thinsulfate pentahydrate Merck AM17E3318 100.2%
Result - Dissolved Oxygen Meter Adjustment With Alr 100 %
Dissolved Oxygen Probe No.: 16K100353
Titration Method DO Matar
Standard Deviati
(Azide Modification Method) Reading PR e
imgfL} [mgyL) [mafL)
8.14 B.13 a.007

This report was certified only for the ingtrument we tested it is allowabla to use for sludy
the system efficlency, The environmeantal Impact sontral and prasent to arganization il may concsmed
Intend 1o use for advertising and refermal purposs s grohibiled. This report may not be reproduced
oiher in full without written approval of the laboratory

a 1133339

== mm Inctech Metrological Center Co.Ltd.
[ | Bl 3971 Sol 82, Sukhapinan 5 Rd, O ngoen,
L] B Saimai, Banokok 107220, Thailand

Customer
Address

Description
Manufacturar
Madel

Serial No.
Identification Mo.
Callbration Place

Callbration Method

Z = [ACCREDITED)

Tel [B62) B09-BB20 jAute 10 e wiww imcinstrument.com P Cfibrnikon Crrt. & XHA4 51

TN
o TR

Certificate of Calibration

Cartificate Mo. : MT22-5773

Page : 1cf2
Envitonment Ressarch & Tachnology Co,, Lid

26/114 Mao 8 Sol Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok 10210

Ineubator Order Mo, ;3656722

Sanyo Received date @ Dec 08, 2022
MIR-254 Calibratlen date @ Deoc 12, 2022
1oam7 Environment Condition ;
ERTC-L-IN-088 Temperature : (25610 "G
Customer Laboratory Humidity : (B04-30) %RH

Calioration were contucted Using In-house callbration pracedure CP-AMT-008 Ascarding o

tempansan with LX| Data Acguisition Switch Unit with sensor. The calibration methods
bagad on Ewamat Calibration Guide No. 20 - guidelines on the Calibration of Temperaturs
andior Humidity Controlled Enclosures.

Raference Standard Instrumeants :

Instrument Model Serial No. Certificate No, Pue Date
L¥| Data Acquisilion Switch Unit with Sensor J4ET2A MY 57003222 MT22-54E8 Ok D, 2023

Thia resuit of calibration was found accurate as Snawn on date and place of cafibration onty,
Traceabllity :  This measurement are traceable to the Intermational System of Unit (S1). through
Mational Institute of Matralogy Thailand { MIMT )

The reported uncertainty of measuremenl was basad on standard uncertainty mulliplied by cove
providkng a level of confidenca of not lsss than 95%

Issue dale :

Dec 19, 2022

This callbration cerlificate shall nol ba reproduced other than |n full except with the prior written

R 02 | War 2020

approval of Inctech Metrological Center Co. Litd

L
Nz

N,

N

FBA-RAT-012
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_I”c- Inctech Metrological Center Co.Lid. S,
== B 3971 Soi B2, Sukhapiban 5 Rd. O ngoen s
= W Saimai, Bangkak 10220, Thailand llacama o

Tel (BB2) 909-8820 (auio 10 ines) www imcinstrumentcom ‘9.,,;rR'~:§ Coalibrudlin Cord, 4 A0
A i ISCVIEC 1T3S

Certificate Mo. @ MT2I-8773

Page : 2of2
Function 1 Temparature measurement Result + Without adjustment
Galibration point : 20 G Resolution : 01 "C
Calibration o i Uncertainty of
pott Temperature of UUC*® al each position {"C ) ek
("G} Chi | €h.2 | Ch3 | Chd | Ch5 | Ché | ChT | Che | ChB {#-"C)
20 16,634 | 16.407 | 19,345 | 19.268 | 19687 | 19.616 | 19.630 | 18 542 | 18 568 D.BS
Setting Indicating Measured | Measured Cvarall
temperature Temperature slability | wnifermity | wvariation
("Gl [°C) | H-°C) "G [C)
200 20t020.2 0.51 0.B7 1.6

A el #1 Lower Left Front
e | #2 Lower Right Front

ot P g #3 Lower Loft Rear
= | * T #4 Lower Right Rear

i 5 Upper Left Front
N | = ‘ wer | #5 Lipper Right Front

i ./"_.?' = 'F‘.;‘-"f #7 Upper Left Rear
| - l_,f'f/‘ #& Upper Right Rear
P f P o il #8 Geomelric Centar

Eront vigw
JUC* = Unit under callbration

Unifermity = Maximum and Minimum difference of measured femperature al any probes and

the measured temperature st the reference and aames time.

Overall Varigtion = Difference of tamparature valus betwasn fhe maximum and minimum any tima
Stability = Cne half of the maximum ditference of measured temperalures at any one probe.

-000-

Fow 02 | Mar 2020 FM-MT-D1E

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)  fho s
CORPORATI SERYICES 3 EGUIFMENT CALIEATION AND TESTING SERVICIS S EE'?
I3 PATTANARL AN ROAL SOF 18 EUARLUAMG, SUANLUANG BARGEDK 107250 Bl prr i &
TEL. G311 7-3000.27  FAX. 027199481 o M M B B

i

Cerd, No.. 23TM1

Certificate of Calibration T
Equipmeni Incubator
Manufacturer Ehrat
Model BK 4108
Serial Mo, . 221682
ID Mo. : ERTGAL-In 022
Submitted by ; Emvironment Research & Technology Company Limiied.

25/114 Moo 6, Sol Chinakst 1, Ngamwongwan Road
Toongsonghong, Laksi,

Bangkok 10210
Location Woa fRmmivawinaunds (408/2)
Received Ordar+ 4 January 2023
Calibration Date | 4 January 2023
Ambient Temperatura {26+ 101%C
Rolative Humidity : (60430 ) %

Callbrated L)r

Approved by :

{ Pormthippe  Tameyalkul
(v ) Malee Butkruaa
{ ) Suwit Imjai

lasue [ate 17 January 2023

The Uncertainties are for b confidence prohability of approdimaiely 955

i ey # i e seproal el sibies i ia Dill, excep sk the poar wiilian

Apmtval of e lzed ol Corgsni: §

a3 Famepwant Call et anil Tealing Serviess

A 0045995
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Equipment : Incizbator Cert. No.: 23T
Condition As-Receljved : Usad liem Page: 2 of 3
Refarence : 2301-00020M -8

Procedure Used :-

Calibration were conducted using ealibration procedurs CP-OTO2 acoording 1o dirct messurement
method with Data Acquisition whish connacted with Resistancs Temperature Detector { RTD ).

The tempemiure scals used was based on TS50,

Condltion of this result of calibration

1. Reference standard instrument.-

Instrumant Model Serial No. Cerl. No. Due Date
i ) Data Acguisition 340704 NY3a073381 22LMFEIN 12 May 2023

2, This certificate 15 vaid anly 1o the item calibrated on date and place of callbration,
3, Thig certification s lraceabla to the Intemational System of Unit

Rasult of Calibration - (=] Withou! Adjustment
Function of UUC* ; Temperature Source

Equipment : Incubator Cert. No.: 23TM1
Condition As-Recelved ; Usad |tem Page: 3pf3
Referente : 2401 00020MN-5
Result of Calibration - { ° ) Withoutl Adjustment
Function of UUC" ; Temperature Sourcs
Fresh air setting : Close
Calibration | UuC* uuce Temporaturs Temperature Overall Uncertainly Coverage
Paint Satting | Reading stability uniformily Variation Factor
e [ () [£7C) (%) (G ("] k
44 5 44 5§ 44 5 D34 1.3 1.8 0,80 2 |
Calibration Measured Temperalure { °C )
Paint Position
{653 1 ) 3 4 5 6 7 ] g [ret.)
445 44,527 45,501 48138 45,606 43 598 44 185 44 411 44 551 48,204

Frash air selting : Ciose Environment during calibration
AR : Beginning Finished
2 r Temp. ( °C ) 26 27
| REL.Humid. { % ) pTY e
3 : hr? AG Supply { Yait ) 721 270
o
i & ™ s R
| . 1D No.:
wE'_SE;-L = ’/‘J 1 TRTO21
= 2 1RTD-2/2
W T4 22-01RTO-03
Probe Installation Detalls : Dimension of Chamber : b IRTD-2/4
as 0 cm 0= oo f1 ] ARTO-215
b= 5.0 cm W= 0.80 m ] 1RTD-2/8
6= 80 cm H= 050 m 7 IRTD-2/7
- 3 B IRTD-2/8
s ol 9 (ral.} IRTD-2/9

a 1142797

Avarage” ; The average of 30 values in sach position.
Temperature stability : One-half of ihe grealest maximum difference of measured emparature at any one sansar
Temperature uniformity | The maximum ditference of measurad lemperatires al any ssnsors and the measurad
Ismparaturs at the refarence lacalion which are observed &t the esme time or at a¢ cloge an obsarvation fime as
posgible Lo determing the temparsture pattam or homaganaity within the charmber under steady-state condilions,
Qverall Variation ; The Difference of the maximum and minimum measurad temperstures throughout obseration.

uue

Linit Under Calibration

Maote © The reported uncerainty of measurement was includsd stabillty and excluded uniformity .

The repoartad uncertainty of measuroment was based on @ standard uncardalnty multipliad by a eoverage
factor k, providing & level of confidence of approximately 95 %
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Agilent CrossLab Compliance Services

Agitznt Crosslab Compliancs Services

Agilent
CrossLab

From Insight to Dutcoma

EQUIPMENT QUALIFICATION REPORT (EQR)

Agllent CrossLab Compliance

Cualification Type: ES-00
Byslem ID; MY 15330001
EQF Name: AgllentRecommandead
EQF Revision: ES02.50
EQOF Publish Date March 2020
Dale: November 28, 2022 4:15:06 PM
Report Type Report
Gra. Name: Envirenment Research & Technology Co. Lid
Org. Location: 251114 Moo B Sai Ghinaket, Ngamwongwan
Rd | Bangkok 10210
Dste: Novemizer 28, 2022 4:16:08 Pl
System (D: WY 15330001

Page 1/27

£ 2022 oy Aglient Tachnologies Agllant Crosslab Compllancs Seriices
Section -Page
Cover page 1
Tabla of Contznis 2
Test Summary 3
Sarvice Datalls i
Inatrumani Detais &
Protacol Datails &
Tests 5
Praparation : 5100 WD 7
Instrument Tests : 100 VOV 10
Autozampler Operation ; Autosampler 1 - 5P34 11
Deaclaration of Change Contral 12
Altashments 13
Signatire FE]
Transaction Logs 26
Date: Navember 28, 2022 4 16:00 P
Syatem 10t MY 153 30001

Poga2 ' 27



@ 2022 by Agilont Technologiss Agllent Crossiab Complisnce 3erviess ® 2023 by Agllent Technalogica Aglient CrossLab Compllance Services

This section includes a status for each scheduled test and the overall qualfication, For sach test thal is um, (1) fbe status is This sectien indudes local contact and delivery details for this service

sutomatically determined based on pro-defined limits, and (2} the fotal number of bmes the test was run is displayed, Fer detailed

resulis and specidicalions for a test, refer fo B lest resulis in this EQGR. BGeneral Details
Bandce Ordaer Mo./Reguast SO05573434
EQP Name: AgllentRacommandead
EQP Revizion: ES.02.80
Dstails Roport Type: Repan
bl Biba Runs Organization Detalls
Fraparation : 5100 YDV Pase 1 Mame: Enviranment Research & Technology Co.Lid
Insirument Tests : 4100 VDV Pass 1 Location; 26774 Moo 6 Soi Chinaket, Ngarmwongwan Rd. Banghkok 10210
Aultasmpler Opsrafion - Autosampler | - 5P54 Pass 1 Local Contact Details
MNarme. Khun Raiwin Posit
a inn
werall Qualification Status YohT " ; -
|
Fose == | Oualification Location: ICPOES Room
Cperator Datalls
Mame VWorawit Timakul
Job THle: izt Service Englnesr
Data Acquisition Details
Acquisition Software Mams! ICF Expert
Acxjisition Software Revision: 7.1.0.8821%
Customer Data Sy=tam (CDE): Es* ICP Expart
Date: Hovermber 28, 2022 41808 PM Date: Hovember 28, 2022 41806 P
Systom |0z MY 15330001 Byatem | MY15330001

Poge 3137 Pago 4/ 27



© 3022 by Agilamt Technglogies. Agllent CrossLab Com plance Services T 2022 by Agllent Tochnologies Agilent Crosslab Complianes Services

“ )t ' . o ? Fimdintls

This section descrives the as found system configuration This seciion lists 1he revislons for sl test units used in 1his reporl. For complete test-apeciic and high-level change details, refer (o tha
Ravision History docurmant.
Details
Test Rewvision Teat
it ik Auioeampler O
£5.02.50 pier Opatation
Manudactures Agifart Technologies
EB.02.50 Instrument Tests
Nama 5100 WDV
ES.02.50 Blion
Model Number GEO11A Frepe
Sample Infroduction Double pass glass cyclonic spraychambar and seaspray nebulizer
Sarial Numbgr Y 15330001
Firmavare Revision 2304
Chiller 1
Manufactur=ar Agilent Technologles
Name Chiller
Modal Mumber GEAB1A
Beilal Mumber 141580387
Autosampar 1
Manufacturer Agllent Technologles
Name SPE4
Model Number Gadign
Serial Number ALMBI20240
Vapor Genarator 1
Manutacturer Agilan| Technologies
harme VEATTR
Model Mumbes (384754
Sanal Number MY 15330002
Dale: Hovember 20, 2022 41606 PM Date: Howember 28, 2022 418,08 PM
Bystem Dz MY15330001 Syatem 1D MY 5330001

Faga 5/27F Pope B/ 37



2022 by Agllsnt Technologles Agilenl CrassLab Com pliance Services 8 2022 by Agilent Technologles Agilent Crosskab Camplianse Services

Imiage Datails: Was the detaclor calibration performed and compleled successfully?
Pugos:

Ceate and Time Movember 28, 2022 4.07.22 PM
This esf reconds & slalus for each preparation task for he Aqllent ICP-0ES.

Host Name: SCE0202N04

Configuration Dotaila

ModaliSerlal Mo (GBOTA MY18330001
Results
Criterta Dhserved Aesult  Expected Result  Ststus
Does the plasma ignie successfully in the firsl three Ve Voe Pase
atampts?
Wias the defector calibration performed and completed Yes s Pags
succsasiilly?
Was the instrument calibration pefformed and earmplzted Ves T Pass
successfully?
Ao ma ¥
Date: Hovember 20, 2022 416,06 PM D Novewber 23, 20224:15/08.FM
Syetom ID: MY 15330001 Bystmm (0 MY 15330001

Page ¥ /2T Paga & (27
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Image Datails: Wifas the insfrument calibration pedormed and compleled suscossfuly?
Dale and Tims: Mavember 28, 2022 4:07:34 PM T
Hoat Mama: SCGO202N04 Thia tesl recards a status for mach of the automated bests within the Aglient IGP-0ES COS. For dataliad test criterta, refer to tha

Atiached repart.

Conflguration Details
ModelSarial No.: HEB11a MY15330001

Results Obgerved Rasylt  Expected Result Gtatus

Arg the Funclional Tests resulls within acceplance cnferia?
Subsystem Sommunications

Yen Yes Pass
FlCER Yes Yes Page
‘Wader Flow o v e
o Yaa Yes Pazs
HE Ganeetor Yes Yes Pass
Overall Test Status Camera Yes v e
Paze Runs: 1
Cptics Yes '-‘:"{u Pass
Mg the Instrumant Pefarmance Tests rosults within accsplance crifeda?
Ragabyion Yee Yes Paas
Senatity Yes Yas Pass
——
Presivion Yeg Yos Pasa
Overall Test Status
Pass Runs 1
Draten Novembar 26, 2022 4.16:06 FM Diate: November 28 2022 %1508 P
System ID RAY 15330001 System I MY 15330001

Page /27 Pags 10427
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Purpose

This f=st verifies that the sutosampler operates properly.

Configuration Datatlz

Modai/Serial Ma.: iﬂﬂ-ﬂm

Results

Critera Observed Result

Dioas the aukrsampler surcesshlly move to fhe §pecified g
lozation(a)?

Ouerall Test Status

Aglient Grosslab Compliance Services

AL15220240 |

Expected Resull Status

Yos |Pass

3023 by Agilent Tachnologics [ Agllent Crossiab Compllahee Services

e £l e o
RS S i e st oOE G

This document is under enange control, Revision history 5 maintained and printed on each document. Access to the master
documents e limited to procees ownere. Documents rocsive poriodic reviaw and cannot be assigned an evergreen slalus. The
fualficalion pedormed accarding to this document refers only fo the hardwana/software configurafion in placa B! the fime of the
gualification. Agilent Tachnologles recommands that Instrurmant configuration change management proceduras bie in plcs inorderte
malntzln the validation process, Any changes to the anahdical or computer hardwere or saftware must be cloarly specifisd. &
change manegement system provides o muans for determining the degree of requalifitation required according o the exi=nl of the
changes made. All dataits of the changss must be thoroughly recorded and documentad, together with details of completed tests and
thesr reauits.  MNate: Hardwaretsofhiars canfiguration managemant is fhe customer's responslbilty,

Pass Rumst 1
Duate: Movemioer 28, 2022 4.16.08 Pl
Systom ID: MY E33U001

Paga t1 /37

Diate: November 28, 2028 4. 16.06 PM
Eystom (04 MY 15330001
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#2022 by Agilent Technslogies ) Agllent GrossLab Compilance Services 2022 by Agilant Technoiogles Agilent Groaslab Compliance Services

Tratning requirsments nota: The delvery El@'ﬂh{' aftaches an ACE technigue-speclic ralning cetificate o the qugmﬁm Document Mama: |Gemiicate of Qualification far AGE
Qualification Report (EQR). Obtaining ACE fechnique-specific carification imcludes pre-requisite frainings for Data Integiily, Genaral
Compliance lopics (GMP, GLP, ALCOA, etc,), Inatrument hardware and software companents, and the ACE technique #salt. The one

cerlificate encampasses all pre<eguisie tralnings &s documentad in the Agilent Learning Managament Syslem cabed Success

Faclors.

Lerien ooy aiioneininrii Page i1 Agilent Tachnologies

EGR Ceneral Cerfificate of Qualification for ACE 14 '
Agilent Compliance Engine Self Qualification

EQR General Operators traning cadificale and qualifications 15 s A e T

EQR Ganaal Operatar's training cantficate and qualfications 16 QTN SGTA: ORI Paltons Raeaior ARE 3112

e Gty st . L e e e et e

EaR General Insfrumeants Test Raport 18 PUELTR S ool bt o Spomit, (L W o e a2 el ek
seradk mullists simitar hosdware Ssrpeca s af he quolfied sysiems.

EQR Genaral Software varification 2 Yiawlaion Hia i il i

EQR Matesial Certificate of Analysis Wawelenglh calibration salufion 23 [ —— < [
Cajuliary Blesimpnarens 10 Confama
Evesciution E] Confarma
Emriain Spacimenpy ;| Canforms
e CHiTEagraphy - GOME Ll Coniorms
e Chiorngtag rapthy = Coplarme
Gl Feimrelon Chiomsogray L] Conlorms
CRME [ Conlorms
Infrasrsai Speci mecopy ¥ Contorme
Tipund Chenrmsingrachy 7 Cantormes
Lizasa] Chmmatograchy - LOMS ] Coniormms:
Hefiauigiics "= Contorms:
Farels Pieemion - Bas Cnomaiography § Coraims:
Barmgls Presamtbisn - Ligud ] Condonny
CRramamgrapny
Supsicaical Fin Chiemaingrapiny "® Canfesma
Softeare 13 Cientosma
Ul 5 pescim ph ol v W Cenlesms
Cveeall O o it on Status
Canleme -

Gata: Navember 26, 2027 41608 2V Dato: Mewember 20, 2022 4:16:06 PM

Systom ID: MY15330001 Epet I MIsR

Page 13127 Pape 14127
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Document Name:

Aglient CrossLab Complianca Sarvices

Operator's Maining cadificate and qualifications
|

£ Aglian) Teehmslogies

Certificate of Completion

Léamer Samg: Worzwit Timaku|

Title OF Comrie: ANWY-CEACPOES-2-007-C Cropilab Cofiplitnce Handware Specafic Delivery for A glient
ICP-OES Svirens

Completion Dore: Drtrber 20, 2024

Ceniflsd By Comp=ny: Learnieg oc Agilens

Al Servica wind Biepiurt iraising cordificatus kv e Rallineding spocifi linlesthe

o eentifi=ars S Sarelve aind Supgron (ralintg ey salul while copilased By g Techatiigios or wisle weriang 28 = Ag it srdes
wevliker, il i e the ssvion nployee e ofigeing secm o A pie s Salely Alery, Servics Nules, mical iechnjoal spii e, g ate Ewming, o
RPN CUITHI PAILE. A0 G Wiaey. Compiation of isiniing iome witnn seing smpdeged By Aplen Tacheslogles Seirat
sy e TRl o0 safely kel ervicn nr mamiEin A pioR podpsL

L
Document Name: Cperalors rainng cerfificate and quakfications
i~ Agilem Tethmedogies
Certificate of Completion

Loarner Mame: ‘Womawit Tomakul
Tirle OF Coarse ANV-CE-ICPOES-2-008-A: Agilent 4100 JCP-OES Suppart Meoplivie Triniog
Cempletion Diade: Aupnt 25, 2016
Cemned By Company: Loommg st Agilent
Al Service il Supiiort aming el fcwies heve the ollonieg wpeeific lesiarian
A wuriffaain fh Sevvice wnl S el g o by vudld ikl it Tethroa while Agflest aulbarsed series
F:::lmlﬂ-uﬂ e the nwmmnh;m;ﬁm?ﬁ?n@rghz aﬂlnn Sn‘:?m u‘m.ﬂa;:mmmu.ﬂmmr‘;m.
Sotdmeriain, bechmos| suppen, cameie pans, s pars st Corpletles o trisiag sl sdiha heing emploped by Agient Tranoolnpes, saes as
iy am vl m sy sl drioe acemimbim Agilsn pedis

Date: MNovember 24, 2022 4 1006 PM

Systom 1Dt BY 15330001

Paga 15137

Mavembar 28, 2022 41605 PV
MY 15330001

Page 16/ 27




£ 2022 by Aglient Technologles Aglient CrossLab Com plianca Services
M
Document Name: Cerificate of System Qualification
i Agliont Tazhmeinglas
Certificate of Completion

Learner Només ‘Wotaws Trmakul

Ttk ©F Coupe: AN-CE-S5-H-030-A: ACE 3 User Update Traming

Completion Ty Tuly 1, 2020

Certificd By Company Leurning sl Agilent

Al Servior and Supgert trRining £t hive the fullawimg rpecinio

Acestilenie (e Sorvies il Suppor wsining is oty valid sz ampayel

leyi Toshreiopws on whils working 6 ok Agdest-tiheeed dome

By Al
pecvalider, itaeh which i service emplayes has aguing sece s oo Agilot's: Balicly &l Aervion Bolm. imicomal sochmical upsdascs, wilae inaink g, csimes

e . echmival sy, éares
ueafify sm e vk i calzly el e

arae, mnd pais spdais. Conglotien of tlnkes alais, wilbas bemg copluysd by Apsn Teshonlng e, docs s
2 pr mainlain Agilend pioda !

1D 2022 by Agifent Tochnalogies
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#Agllent Grosslab Complance Sarvices

Disbe:
Gyatem 1D:

Novembes 28, 2022 4:16.06 Fit

MY 15330001

Prge 17127

Document Mame: Instrument’s Test Repor
|
Iunnd:mu?u]-
Iratoumani Modei Agileri 5100 VDY I0F OES
Insbrument 1D GEOTTA
Irsfrumer| Serial Husbar M B
Safwara Vormon TL0EERY
Fimmures Vomion a4
Tasiead By Wermwli T,
ot Compbetad On -2 328 PU
[Aewuli Summary
Fagoiuicn Tast P
Sanshuity Tom Pagz
Precnion Teat Fasx
Peanlution Test Pass
Element Weorlengh  Specilesinn  Wilin
M PLEAT menf =040 740
o {1 EEDE0 nm) s 648
C i 83027 | C1LED BIE
Wl {20 02 ren <8I ‘B8
Ct [20E.158 nm) £13.40 1nm
&n 213,057 nan) 2870 T4
Fb (2353 nm) %950 808
Con {278 A8 s} £1r.20 1056
Ba (230484 mm| 9,40 77
Moo [EE 1610 Am) <1230 aar
Win (260,558 mm) 2030 1841
Cr [PEF.F 18 mn) RN B3
Cis (3P4 754 min) HFNOB 1R
Cu [327.595 nm) 514,20 1em2
S {071 e 133,50 2600
iy (455,403 rim) =44.00 E L
S (A0 TE3 un) 38,00 L]
B (#5345 rm ) <3000 apo
Ba (814171 nm) 24200 2RE4
A IGTHZEE nm 7000 LT
e 481 nm} = 80,00 Bl
Page 1ol &
Date: November 28, 2002 4. 16:06 PRt
Syatom ID: MY 1530000
Poge 18/ 27
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Document Nama: Instrment's Test Repor
Sonitivty Test Poss
Rauial
Elemant Wavalanglh  Epocfiasen  Meihod  Rafio Gtandad Blank
Ais (1R 880 | AN EANA imd 104 nay
S {1563 006 i) ET ] ERER 744 HBE e
2n (211657 rm| = 14212 BAEA 493l sanvan =50
Pl (P20 A% mm) Eda0 SRER 158 ik 2D 5
in (267510 amj 2180 SHEH 160ER e T
A F356 152 nm) ELT] SR LT 18T AMLG
Ea (493408 i) 2340 EBR RLR] IEFETET S 1EBER S
{768 480 nm) x18 B8R 38 Hinss 2I7aal
Aial
Eemom Wausiengih  Specficalion  Method  |Raztio Eturard Biark
#3 (168,260 v} 2000 SRER 20 0.4 150
Sa (Te8 O2E rm) 2158,0 BRER 1728 Lopes o =R |
Zn (206,260 am) BIMO SAER 13005 17R40.2 168 A
7 (243857 ) #1ta30 SREF  W1HT 204630 4300
i (214,498 ren) rAZID BABA eSS 190408 aTe
I™'b (220:353 nir) EXToT] SABA EERT 1850 50
Mn (257610 nm) F RS0 5RBR el 16057318 temi2
Gr {2677 18 rm} =430 SRAR  d4mfza 764237 T2
G {24 754 nrvy) FRL ] 280 =%} aEEiTE A0
A1 198152 ) xn A maa PR oTeRe
B [30.400 nrmi} =800 ELL Fraa BUMIEAE  3EOEA.T
K {765,491 nm| zM0 ZBA B1g JEITH0AA 43704
Prige @ od
Drate: Novembier 28, 2022 416,06 Fu
Systom ID: MY 15330001

Page 19137

Document Mame: Indrument's Test Repar
Prozisien Tes Pasz
Pl
Eiamani Wavalenglh  Spaciicaion  Merzued
valus % RED
A | 188980 ) 280 =
Be (198,026 nm) 200 [E:7]
I [@1A.85T nem) E1LED an
P (220,358 ) SO0 a4
W1 (257 815 ) 180 04z
1000152 am) 2150 0
Dt 4253408 fu 51,50 L
(76401 mm) ] LT
nial
Dlomecd Wavelangih  Spociicaion  Messine
| ) ) Vale % NAD
o (ISR 8T ] <150 anr
o [10E.038 nm} £4.50 0.7
T (200,200 nim} #1.50 (S
T (213857 mm) 150 05
{214 435 i) 150 GES
P 220353 nm 140 na
W (257610 nm) £1.60 0ED
Cr (207 716 mm) =180 nAl
G (324,254 nm| 5180 LX)
A (19815 nm) =18 LT
153 {92,508 rm) £1560 071
HTE8. 431 nmi =100 1.50
Prg=doid
Data! Newember 28, 2022 4 16.08 P
Eysotem ID; MY15330001
Poape 20/ 27
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Document Name: Sofiwane vemmm- Dacument Name: Cesfificate of Analysis Wavelenoth ealibration solution

25 Agilent
Daey Mulip, Noemsbe 3 368 Tpe EMCMTMIUTT b S [YTV-IT
Rliabe iy ]
Winibewa Kluar Masss | Aorun :.:::hn Thy Frosdiest Mama ¢ 1CW Eaguar .:EH‘”F":ATE Uf ﬂNnI.YSIS-
hashall Trpe HiA Aadiifesd Falazr WA Agilant Praduet Ranae: ofwsen g Cailvaion Sl te 10006S & U A55 8 =g/l AL
Agilant Part Moo 56 manw
b e am 71T
U, Maliorvns Flls Mo | D Recinmuelic wsd
Sum : Product Specifications
Dvzrall Eraluaticen ol fnnial oo Ches FASE IL;E -"-% %&’Hﬁﬁ PR mnmﬂg&l
h - TA3ET | GBETE _Nb | (iAGeG. | 1ig076E | dsee A,
Fills W port Buitimary L0 Bty | e | dowrumna | ® ] T
e LS AR L opeLimi gl | Pl L] 4 | 4961+ L0
M iscong fbes 1 vl il furt [ TEANY | AT [ [ 7T | £5eeE LK
e er | i%i PEIE :@_&:ﬂﬁﬁ o B | in0cyta | dserideege
& | Jei-3a | B0M AEmpil | an I L M T
[ Tl | e
Flles Bl rathon Kot Semmary Malite S5 HND

PPt B g viraon st ek s rapdivss| der s prosie Iettendad Upw: This welubian is imadad tut saw o2 w codtiind mbarene: mdtesis o nebivion slemslard bz infamsivaly

couifail piasnm apical €6l epectwscopy (CPOEE), Imoctvly ssushus jiseme mres spaciramriy [ICF-MYL slamic
Bexbitry Lepurt Suniaey Eaorpoon epactmsszpy Mame AT =0 IFAAS], MM|mﬂubwhﬂn|HF|ﬂ@
Toogi ey mri o whek i regaieal (i D il Ty (AL w2 For elymerinl emelysia.

Eartilicaibs & Thes CAM wes e tqﬂwumlml_ﬂnnﬂnlullﬂ
WA, IS0 Y36 avad FROUEC TYRFS. This CHAF wrms poapsiad (18 costfiasd
Fathosy meing Fngls-anam coscssiralm thai e ool usbs v "Vigh Paifsimsacs 2P M'wﬁ-llﬂ-*ﬂh'
BT il o ey ot m Cu ST 5P lissed baiow T wohat o seee, peatd ot aging hgh muvesy e meld
(HNTa) w6 Loted il Fmand |32 i), TR WY s i sl seaiis i b bt wacd 1 B0 oo & his CRA
H‘M'lrl mmﬂlmuh“ﬂ den:i\.m it pnbsiniaed i Claas & ol lrwial plasaws, Trw

of e pertilind
mculrmuhl-ﬂr—:rm r.rm:um:mn:m«uMqﬁ.quermulm
Abds, T, 3914 31022, 3110, 39000, 3192, 3034 31 I8 1600 5140, S7ESe. aned 4188 Thiw uncsrtainty mmacrimad vith sech
el € anchrbraaon egresesty tho spanssl unsarmbey el o A5 corfdrac vl ing 3 Bovwags Rotar of oL

vl v fow Ui fighl ! FACTARSIAG a1 ha w6l S e Eihug Wy mssd By megacated shEling @ sl ilieg el The
Bl | idickey pres o une. T achize the Rishest accurmy the pearrs sl (1] 1m0 ooy peate el catmaies and
iraastarvain. (I) aivdid mpaitng dinevily feom the CHA's erlgirel centsinar, [B) e u sirivars sb-ssmals sies ol GO0GL, 14)
v ghoula s 80 CEl R i G e e vkl £ e A flamkh 9] [pariae, |5 4t 18 vaime wiseg the
e AL B3t wripan! S and ) naver pru aed paatt bach it fhe plginel cdaine. The solun shosld be
femptAightly s g and risas) uncer narmsl lshsrotory sandtlma. Do st frenre, hest, nr gupns 1o dves unligst
Winbmirs sapenrs 0 weESUEE A1 R DTy

Pa 113
Diate: MNovember 28, 2022 4:16.06 PM Date: Movernber 28, 2022 4-16:08 PH
Syutam D: MY 1833000 Byaslom 10z WMY15350001
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This signature page was creatad and published because fhe ACE sign-off aclion was executed, which = walid for the enire documend,
Including attachments. The ACE sign-off is an electronic signature that requires two distine! denlification componenis: Unique bsemame
#nd parsonal password. The Agllent representative wha hias deliversd this service undarstands tha meaning and |agal status of an
glactranic signature. As a frained offisial operator, the Agilent representative has & unigue password and logon I acesss ACE and
elecironizally e/gn this seeument. (Cthar e-signatures san be asplied fo fis document ising a Document Conteni Mansgement or olher
sullable method defined In your data actess and control procaduras )

Details

Full Name of Signer, Wiorawit Thnakul

Logget On Wser MName. worawiL imakulfapient com

Signature Creation Dale: Movember 28, 2022

Reasaon for Signature: Execuled pratacal and publishad this eiginal version of document
Regulatery Disclaimar

This decument provides a protocol o vanly and record instrument configuration and evldance of proper operation. It has basn praparad frem out
insmrpratation of applicabie reguialions as well ag industry best practices. The documant s dedigred 16 provide an imgortant compensn of 8 complzie
wmplance package. Velaaton depends upan many factors erd use of this profocal alone does not assure compliance. Agienl Technalogiss makes no
promises or representalions o o s sulflclkncy for say speciic regulatory program.

Warranty

Agilent Technologes makes no warranty of sry kind o this materal, Including bul nol limied to, he inphad warranties or metchaniabity and Mnzas for
a particular purpose. Aglent Technologies shall nol be hable for errors cantainad herein of far incidental o torsequential damages In connection wilth The
turnishang. parformanca, ar use of this matenal

Drarte Nevembiar 20, 2022 4.16:06 FM
Eyatem MY 15330004
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PinAAcle 900Z Preventive Maintenance (PM)

Company Name: ENVIRONMENT RESEARCH

Component List

Address

25/114 M.6, THANON NGAMWONGWAN, THUNGSONGHONG, LAKSI, BANG
(Instrument Location):

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Serial Number: PZAS19031401 PM Number: 172
Customer Name Telephone 099-182-9241
(if applicable): Number:
Cust(?mer Support Service Order WO-02273780
Engineer Name: Number:
Next PM Due
Date PM Performed: 30-Jun-2023 Date: 30-Dec-2023
(DD-MMM-YYYY) ate:
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' }
09370144 Rev.9 A January 2018 = .
v PerkinElmer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinEImer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

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

Part Number
Description uanti
(if applicable) B Q ty
B0501696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A
Additional Reagents and Standards Required for PM
Part Number o . Expired
) 3 Description ualit Batch/Lot #
(if applicable) 2 Q v / Date (mm/yy)
N9300244 GFAAS Mixed Standard AR 56-021CRY1 | 30-Jun-2023

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number . . Expiration
3 ) Description uantit Batch/Lot #
(if applicable) P Q v / Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR

IPinAAcle 900Z Preventive Maintenance (PM)
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Additional Tools Required for PM
Procedure Checklist
Part Number _ . A
. N Description Quantity Serial #
(if applicable) Use (v ) to check off those steps in the checklist that have been completed.
B3100652 . NA
Or N9307029 Electronic Flow Meter 1 1. General:
B0505495 Test Jig 1 NA VI Review the instrument performance with the customer and document any recent
problems.
03030997 System 2 EDL Driver 1 03030997 ) .
¥ Inspect the customer log book and make any appropriate PM entries.
N3050605 As System 2 EDL 1 16148 ¥l Perform general inspection of system for cleanliness.
N3050121 Cu Lumina HCL 1 092216-010130
2. PCInstrument Software:
N3050109 Ba Lumina HCL 1 102416-040160
VI Instrument Software user files/databases archived, packed, and/or deleted as needed.
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190 3. Mechanical:
N3050119 Cr Lumina HCL 1 091911-020150 ! Inspect and clean all fans and filters. Replace filters if necessary

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

W/ Clean exterior of the instrument.

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

¥l Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

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

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

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

¥ Check furnace open/close function.

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

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

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

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

W Perform Cooling System maintenance if needed per SDB# COSY005.STN.

V! Check auto sampler operation.

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

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

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

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

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

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

/| Check furnace open/close function

IPinAAcle 900Z Preventive Maintenance (PM) Page 3 of 7 I I PinAAcle 9007 Preventive Maintenance (PM) Page 4 of 7 I




4. Electrical:

W1 Inspect PC boards. Clean if necessary.

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

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

5. Optics:

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

W Inspect and clean the GFTV camera lens, if needed.

W Inspect optics. Clean or replace if necessary,

6. Gasses:

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

7. After PM Performance tests [THGA]:
7.1 Furnace Gas Flows

Description: Ensures the flow rates are within specification.

Parameter Specification Test Results Pass/Fail
Internal Flow Rate 250 mL/min + 25 mL/min 255 Passed
External Flow Rate 100 mL/min + 10 mL/min 105 Passed

7.2 Chromium Baseline Noise

Description: Signal to noise check.

Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0011 Passed
Standard Deviation S0 0.0003 Passed

7.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr mg Results < 7.0 pg/0.0044 A-s 6.6 Passed
Precision <2.0% 1.47 Passed

I PinAAcle 9007 Preventive Maintenance (PM) Page 5 of 7 I

7.4 Copper Characteristic Mass and Zeeman Ratio

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

check the Zeeman Ratio.

Parameter

Results

Specification Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 15.4 Passed
Zeeman Ratio 0.52+0.04 0.52 Passed

8. Review:

/] Review with the customer PM work performed.

V] Review with the customer routine maintenance procedures.

V] Discuss recommended customer supplied materials to have on hand.

W Attach PM sticker.

I PinAAcle 900Z Preventive Maintenance (PM)
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Additional Comments

Additional Comments Regarding the PM

o Atomic Signal (Peak area)
Zeeman Ratio = Atomic Signal (Peak area ) + Background Signal (Peak area)

0.1456

0.1456+0.1293

Review

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

This PinAAcle 9002 Passes /| Fails C1 the preventive maintenance.

Review of Preventive Maintenance:

Date:
30-Jun-2023

Authorized PerkinElmer Representative:

Authorized Customer Representative:

30-Jun-2023

(DD-MMM-YYYY)

I PinAAcle 900Z Preventive Maintenance (PM)

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

TMM PATTANARARN ROAD 300 18, SUANLUANG, SUANLUANG BANGROE 10250

TEL.O:ZTTT.3000-29 FAX 02700484

Cert.No,: 23CHTDE

Page.: 1 of 2
Certificate of Calibration
Equipment : Conduciivity Melzr
Manufacturer : Hi Digital
Madel COM-100
Sarial No. - PONPESBS1384
ID Na. : HO 08
Condition As-Received: Used [tem
Recelved Date - 0 Jdure 20275
Calloratien Date : O June 2023
Reference & 2060067 ON-6
Submitted by : Erviranment Research & Technology Company Limited

251114 Moo 8, Soi Chingket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Ambignt Temperaturo (25 +25 €
Relalive Humidity : (50 * 18) %
Callbration Procedura: In -houze matnod

- CP-CHE : based on direct measurement by
using reference matenal (RAM)

Callbrated by :

Approved by
Approved Signatory
{ )Males Butkiues
") Saithin Meangma
{ ) Warzskom Lemgagtrakul

Issue Date : & June 2023

o

The Uncertginties are for o confidence probability of approximately 95%.
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Condition of this result of calibration

1. Reference Standard Instrument :-

Instrument Serial No. 1D Ng, Certificate No.
1| Tharmomelar 1963678 130RC095 2211140

This cerdification is traccable o the Intemational System of Unit malntained at-
- Traceahle to Metional |nslitute of Metrology (Thailand), HIMT

2 Certified] Reference Malenals -
- Conductivity callbration salution, Thermae Solanting {traceabie ta NIST)

Cer.No.; Y3CHT06
Page.: 2 of 2

Due datg
12 Sep 2023

Conductivity Salution Manufacturer Lovl Mo, Exp. date
100 pSiem Thermo Scientific ZE201 15 July 2024
1493 pSicm Themo Scentific 13302 01 Apr 2025
- Conbrol Conduclivity calibration solution temparature by Water bath (26:01) G
3, This cortificate |s valid anly fo the itam calibrated on dete and place of calibraticn,
Calibration_results
Function : Conductivity Measuremant
(") After Adjustment at 100 pSicm
Conductivity Electrode Serial No.: PONPESE51384
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivily Solution UUC* Reading UUC* Reading of Measurement tactor
€3] K
100 uSlem 849 ySfem 101 (Brem 51 uSkin 200 |
1413 uSicm 1030 uSiem 1410 Sicm 18 puSiem 2.00

Remark =UUIC* = Uinit Under Calibration

The reported uncerainly of messurement was bassd on a standard uncerlainty miltipliad by a coverage

facior k. providing a level of confidence of approxdmately 95 %,

~gllo-

a 11652357

TECHNOLOGY PROMOTION ASSOCIATION [THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

SA40 PATTANAKARN ROAD S0 |5, SUANLUANG, SUANLUANG SANGROK 10250

Certificate of Calibration

Egquipment ;
Manufacturer :
Model :

Serial No. :

10 Na. :

Condition As-Received:

Received Date ;
Calibration Date :
Referance ;

Submitted by

Amblent Temperature
Relative Humidity :
Calibration Procedura:

Calibrated by :

Approved by :

{ ) Male= Butkrues
(| Esithip Meargmal

[ ¥} Warakom Lemgaglrakul

lsgue Oate !

TEL-ZT-000-2F FAX.-2T 19984

Cart.No.: 22CH1756
Page,: 1 of 2

Salinity Meter

v

AZEIT

414717

NO.5

Used ltem

27 Decembar 2022
27 December 2022
2212-0734WN-4

Environment Research & Technology Gompany Limite
25/114 Moo 8, Sof Chinakel 1, Ngamwongwan Roed,
Toongsonghong, Laksi, Bangkok 10210

(25+28

{(B5 + 15) %

In - house method | based on dirsct measurament by
using Sodium Chioride Solufon

Approved Signatory

28 December 2022

The Uncortuinties are for o confidence probability of approxinately 95%.

Thin exridficnts iy el b jepradused themiy i Fiel], wmstepi ik e prbr s

apmal of the beod of Cadibre ol Tesking Equipfcet Servives.
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Condition of this result of callbration

|. Reference Standard Inslruments |

This cerlification is traceable to he Intemalional System of Unit through the reference standards

Cert.Mo.: 22CH1756
Page.: 2 of 2

laberatory of Indusidal Calibration Cenler, Technology Promotion Assoclation (Thalland-Japan).

Instruments Sarial No. 1D Mo,
1) Tharmamater 1963684 130RC114
2) Tharma-Hygrag raph 1103328 130ECDI0

2. Rafaranca Standerd Material -

Cortificals No.
2211141
22H1313

- Conductlyity cafibrated solullon, Eutech (raceabls 0 NIST)

- Calibrated Total Dissalved Solids solution tmperature controlled by Waler bath at (25 £ 0.1) "C

The Tetal Disscived Sollds has been prepand dilution from
3. This cerificale |s valid only to the lem calibraled on date and place of calibration.

Material Manufacturer
25 ppt Eulech

Calibration resulls
Prooe Seral No. @ 414717

Lat No.
292101

(") Adjustment al 2,84 ppt

Due Date
12 Bep 2023
12 June 2023

Exp. Date
22 July 2025

City: Laksi Contact: Ramita Taengthai
Zip / Postal: 10210

State / Province: Bangkok

Order Number:

*0332617856x

Weighing Device

l

Mant - Mettler Toledo Instrument Type: Weighing Instrument
Model: MS204S/01 Asset Number: ERTC-L-IN-088
Serial No.: B334691537 Terminal Model: N/A
Building: N/A Terminal Serial No.: N/A
Floor: S Terminal Asset No.: N/A
Room: 504

Range Max. Capacity Readability (d)

1 2209 0.0001 g

Procedure

Standard Befare Adjustment After Adjustmeant Uncertainty Coverage
NaC| Soluticon UUC* Reading UUC* Reading of Measurement factor
&) k
250 ppl 2.53 ppt 244 ppt 0.o2r  ppt 200
2.84 ppl 2.83 ppt 284 ppt 0.030 ppt 2.00
Remark: UUC* = Unit Undar Callbration

= pol = ppl of NaCl
- ppt = Parts per Thousand

The raported uncarlainty of measurement was based on a standard uneasainty multipiied by 2 coverage

factor &, providing @ leval of confliderice of approximately 85 %.

~alo-

a 1142227

Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)

METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to
accommodate specific calibration conditions.

Temperature Humidity

Report Version: 2.16.30
Form Number: F103C

As Found Start: 23.7 °C End: 23.6 °C Start: 46.5 % End: 45.6 %
As Found Calibration Date: 17-Jan-2023 Cali
As Left Calibration Date: N/A
Issue Date: 19-Jan-2023 Chawalit Martsuloke
Approved Signatory:
Technical Manager / Head of Calibration Center
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 10f5

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.
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Calibration Cerfificate ID

TH2036-003-011723-ACC-TH

METTLER TOLEDO ©

Calibration Certificate ID
TH2036-003-011723-ACC-TH

METTLER TOLEDO

Measurement Results

Repeatability

Error of Indication

Test Load: 100 g

As Found As Left . As Found

As Found
Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.10 mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.12mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.12mg 2
4 0.5000 g 0.5000 g 0.0000 g 0.12mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.12mg 2
6 5.0000 g 5.0000 g 0.0000 g 0.13 mg 2
7 10.0000 g 10.0001 g 0.0001 g 0.13 mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
9 100.0000 g 99.9999 g -0.0001g 0.23 mg 2
10 150.0000 g 149.9999 g -0.0001g 0.34 mg 2
1 200.0000 g 199.9999 g -0.0001g 0.38 mg 2
R = As Found
@ As Left
E L
=
g
_3\[ For improved legibility of the graphics
= . e only increasing measurement points
= ¥ i —— - are shown and measurement points
E close to zero are not displayed.
a

Cakgration Hoenta |3

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

1 99.9999 g NIA asitet
2 99.9999 g N/A
3 99.9999 g N/A b
4 99.9998 g N/A £
5 99.9999 g N/A 2
6 99.9998 g N/A 1 S
7 99.9999 g N/A
8 99.9999 g N/A
9 99.9999 g N/A
10 99.9999 g N/A
i
‘ g'::;:::: ‘ 0.00004 g NA
L4
The "d"in the graph rep! the ility of the i al in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
Position As Found As Left i T
1 99.9999 g N/A i
2 100.0000 g N/A
3 99.9999 g N/A
4 99.9999 g N/A
5 100.0000 g N/A
. ‘\‘-.,_L s - :
’;::1':::: 0.0001g N/A As Found
The "d" in the graph rep the ility of the interval in which
the test was performed.
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 2 of §
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Weight Set No.: WS57 Date of Issue: 06-Jan-2022
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023
Thermo Hygrometer
Equipment No.: IN255 Date of Issue: 20-Jul-2022
Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023
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TH2036-003-011723-ACC-TH . i . TH2036-003-011723-ACC-TH .

Remarks Measurement Uncertainty of the Weighing Instrument in Use

FACT adjustment functionality activated Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of

. . the errors of indication. The value R represents the net load indication in the unit of measure of the device.
Equipment condition: Good

Next calibration according to customer’s procedure Temperature coefficient for the evaluation of the measurement uncertainty in use: 1510 /K

Calibration data not decide by calibration laborato . " -
Y Y Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

End of Accredited Section

Linearization of Uncertainty Equation

The information below and any attachments to this calibration certificate are not part of the accredited calibration.
As Found

1 0.0001 g 2209 Uq = 0.12 mg + 0.00474 mg/g - R N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication As Found As Left
0.0220 g 0.12mg 0.55% N/A N/A
0.2200 g 0.12mg 0.055% N/A N/A
2.2000g 0.13 mg 0.0059% N/A N/A
22.0000 g 0.22 mg 0.0010% N/A N/A
220.0000 g 1.2mg 0.00053% N/A N/A
£ | =
£ | 3
| | -
: | %
i ]
5 | '
2 | =
i
I L]
g s 11 i [
W I M % Ll 171
As Found As Left
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 4 of 5 Software Version: 1.23.1.11 ©METTLER TOLEDO Page 5 of 5
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written ission of the issuing calibratic Y. Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

Attachment to Calibration Certificate:

TH2036-003-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO Service

GWP®
Certificate

Minimum Weight

As Found Minimum Weight Table

A
qund J

The weighing device meets the given
process requirements.

v

The weighing device meets the given
process requirements.

Tests Performed: ! As Found

Process Requirements

Weighing Tolerance: 1%

Safe Weighing Range

[P ———

S~ Sale To Waigh

Mormarn
P
e

Smallest Net Weight: 0.0500 g

No adjustments/modifications made. As Left results
correspond to As Found.

Safety Factor: 2

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found

was performed.

Software Version: 1.23.1.11
Report Version: 2.16.30
Form Number: F103C written

Page 1 of 4

This is an original document and may not be partially reproduced without the

y.

Tolerance
0.1%
02%
0.5%

1%
2%
5%

Minimum weights for different weighing folerances and safety factors
Safety Factor
1 2 3 5 10
0.11794 g 0.23700 g 0.35721g 0.60113 g 1232159
0.05883 g 0.11794 g 0.17733 g 0.29696 g 060113 g
0.02350 g 0.04704 g 0.07063 g 0.11794 g 0.23700 g
001174 g 0.02350 g 0.03526 g 0.05883 g 011794 ¢
0.00587 g 0.01174 g 0.01762 g 0.02938 g 0.05883 g
0.00235g 0.00470 g 0.00704 g 0.01174 g 0.02350 g

.v’ Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

Tolerance

0.1%

0.2%

0.5%
1%
2%
5%

Minimum weights for different weighing tolerances and safety factors
Safety Factor
1 2 3 5 10
0.11794 g 0.23700 g 0.35721g 0.60113 g 1232159
0.05883 g 0.11794 g 0.17733 g 0.29696 g 0.60113 g
0.02350 g 0.04704 g 0.07063 g 0.11794 g 023700 ¢
0.01174 g 0.02350 g 0.03526 g 0.05883 g 0.11794 g
0.00587 g 0.01174 g 0.01762 g 0.02938 g 0.05883 g
0.00235g 0.00470 g 0.00704 g 0.01174g 0.02350 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,

1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past

until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:

1. If "N/A" is shown above, no appropriate value could be calculated.

2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Software Version: 1.23.1.11
Report Version: 2.16.30

Form Number: F103C

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.
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Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

GWP® Certificate

Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH

METTLER TOLEDO Service

Error of Indication

Measurement Results

As Found
Results Summary
Control limits for various weighing tolerances
Reference Value Error 0.2% 0.5% 1% 2%
As Found 0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
s Loft 50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500g
2 = Pessed 100.0000g | -0.0001g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g
% - Failed 150.0000 g -0.0001g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
= Faile
200.0000g | -0.0001g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
. = Safety Factor not met
: Y Re v v v v v v
Repeatability As Left
Control limits for various weighing tolerances
Test Load: 100 g Reference Value 0.2% 0.5% 1% 2%
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
- s ]found As]Lefl 50.0000 g 0.0000 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g
Tolerance Conirol Std. Dovi Result Result 100.0000g | -0.0001g | 0.0500g | 0.1000g | 025009 | 0.5000g | 10000g | 2.5000g
0.1% N/A N/A N/A
150.0000g | -0.0001g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
.29 . v 3
0-2% 0.00005 g ¢ 200.0000g | -0.0001g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
0.5% 0.00013 g o v - :
0.00004 g* 0.00004 g* es v + ¥ v J v
1% 0.00025 g v "
2% 0.00050 g il ¥ The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
5% 0.00125 g il “ limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this
repeatability test and the calculation of the minimum weight.
The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.
Eccentricity
Test Load: 100 g
As Found As Left
Tolerance ol Limit Deviation Result Deviation Result
0.1% 0.0500 g o s
0.2% 0.1000 g W ¥
0.5% 0.2500 o s
> 9 0.0001g 0.0001g
1% 0.5000 g o -
2% 1.0000 g w ol
5% 2.5000 g o v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 3 of 4 Software Version: 1.23.1.11 ©METTLER TOLEDO Page 4 of 4
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND JAPAN) o «
CORPORATE SERYICES % TQUITAMENT CALINEATION AND TESTING SERVICES % 7m—oop

A n .
AR FATTANAKAVK ROACH SO 18, PUARELAND, S UANLUARE HARMGRIN. NS0 ol el 5 o o P o
TELAITIT-M000T  FAN 007109081 z:cn:::-:;ﬁ Ez::;::::s-ﬁncllwd: Eidmlrte?l:en Cw:n::.; ;3::‘;5‘
Referance : 2301-DDI20N-2
Cert. Mo 25TM31 Procedure Used -
. . - Page: 10f3 Calibration were conducled using callbration procedure CP-OTD2 actording to direct measursment
Cert]ﬁcate nf Callbrat.un rrl?I:I"IhDd with Dats Acquisifion which connected with Resistance Tempsrature Datsclor { RTD ) and
Trermocouple Type T.
The temparature seale Used was based on IT5-80.
Equipment ; Hat Alr Ovan Condition of this result of ealibration
1. Referenon standard instrument-
PRaoutiatuse:: i Instrument Model Serial No. Cert. No. Dug Date
1 ] Data Acquisibon 349724 KYS7013823 22Lmz4 26 Feb 2023
Rindel s FER-1152 2, This cerificate |2 valid enly to the item calibraled on date and place of callbration
Bectal M. + s 3. This carification s raceable 1o the Intemational Systern of Unit
? Result of Calibration :- ") Without Adjustment
¥ b= SRR ATS Function of UUG* Temperatura Source
. Fresh air setting Close Environmant during callbration
Submitted by : Emaronmant Resasren & Technalogy Company Limited. Tomo. ( "-C ) Bag‘!-;ning H“;h“
251114 Moo B, Soi Chinaket 1, Mgamwongwan Road, REL Fumid. { % 20 r
Toonpsenghong, Laksi, e :
bk 1010 AC Supply ( Volt ) 220 221
Lacation : Labaratary (ERTC) H Rel. Sid, ID No.: @
Calibration Paint
Received Order ! 4 January 2023 o
Calibration Date : 4 Jamary 2023 Position:z| {104)°C (180 )"C
Ambient Temperature : {26z10)°C
Rulative Humidity - (80=30)% : j:::::gj; Tirﬂgm
2 21-17 SAFTC-02
Calibrated by : Preecha Hiahi 3 1TRTD03 | 1e17TC0d
Probe Instaliation Details - Dimension of Chamber | 4 17RTD-04 | f8-17TC-0d
a= 50 om R gz o 5 17RTD08 | 18477C-05
Approved by : b= 50 em i At m B 17RTD06 | 19-17TC-06
Approved Signatory £= 50 om H= ; 0.48 H 7 17TRTDOF 19-17TC-07
{ / Parnthippa Tameyakul Copecly=  pt2 o B 17TRTD08 | 19-17TG08
[4) Malsa Butkrusa A(=f} | 17TRTD-09 1917TC09

[ ) Buwat Imjai

Issue Date : 18 January 2023

The Uncertalotics are or a eonfidence prohahility of approximately 95%

P werificatie oy wmnil b piraciomss] oilieralien by Pl vsmgn wiil e g

wifies
Anprove] el the heol of Corpemio Borcieer 3 . Egubpmess Calibrasinn sl Tesilmg Scrvices -

A 0045318 a 1142806
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Equipment : Hot Alr Oven Cert. No.: 23TM31
Candition As-Recelved : Used Item Page: 3af3
Reference : Z301-00020M-2
Resuit of Callbration - ( *) Without sdjustmeant
Function of UUC* : Temperatura Souree
Fresh air setting : Cloge
Calioration uuc- uuer Temperaiure Tamperature Owverall Uncertsinty Coverage
Point Setting Reading stability uniformity Variatlon Factor
(*c) ("C) {*C) {£"C) ("G ) {"6) (£C) K
104 104 104 D.16 24 28 086 2
180 180 1BO D.34 B B.8 1.8 2
Calibration Measured Temperature { *C )
Paint Position )
(¢} 1 2 3 4 § 6 7 ] 9 (ref.}
104 104.818 | 103.334 | 1049 674 '104.12.‘3 102,931 | 103.001 105.408 | 103.368 106014
180 176454 | 175253 | 182.386 | 180.810 | 181999 | 178283 | 1846238 | 179227 176 688

Average* : The average of 30 valuzs In each positon.

Temperature stabllity : Une-nait of e greatest maximum differsnce of measusd Wmperature at any one Sensor
Temperature uniformity : The maximum difference of measurad temperatures at any sensom snd the measured
tamperature at the reference jocation which are abserved &t the same lime or al 8t close an obsarvation Ume g8
possible to delermine the tempersiure pattern or homogenaity within the chamber under ateady-state conditions,
Owerall Variation ; The Differanca of the maximum and minimum meesured temperalures throughout observation.
UuG* | Unit Under Calibration

Notz : The reportad Lncertainty of measuremeant was included stablily and sscluded uniformity

Tha raparted uncenainty of measurement was based on a stendard unceralnty multiplied by a coveraga
factor i, providing a (evel of confidence of approximataly 95 %.

-00u-

a 1142805

TECHNOLOGY PROMOTION ASSOCIATION (THAILANI:JAPAN)
CORPORA TE RERVICES % ROUTPMENT CALIBTRATION AND TESTING SERVICES
SR PATTANARARNBOAD S0 1F SUANLUARG SULAKELIANT RANGEOE 125

S C-TIRL TS
TEL 270027 PAK. 0-TTI0M CALSRATION 1080

Cert. No.: 23TM32
Page: 1 of3

Certificate of Calibration

Equipment : Hat &jr Owven

Manufacturer ; Memmert

Maodel : LIF 140

Serial No. : B414 0B52

10 Mo = ERTC-L-In-028

Submitted by : Environmant Research & Technology GComparny Limited.

25/114 Moo &, Soi Chinakel 1, Ngamwongwean Road,
Toangsonghong, Lakel,
Bangkok 10210

Location : Letoratory {ERTC)
Recelved Order : 4 January 2023
Calibration Data : 4 January 2023
Ambient Temperature : (28+10)°C

Relative Humidily : {50=30)%

Calibratod by : Preecha Hiahib

Approved by :

pproved Hignah:nry
[ Pomihippa Tameyakul
[ /%Mahw Butkrusa
[} SUwdt Imfai

Issue Date : 16 Japuary 2023

The Uncertainties are for o confidence probability of approximately 95%

This cenifizans may s be reprducal ctwe b in bull, exsppt vl i peior silis

Appeasul of e hat

ol Cappacate Serveer |+ Bijiipeanl Calibinlios and Telieg Soivices

A 0049319


Arnon S
Rectangle

Arnon S
Rectangle


Equipmant : Het Adr Ovan
Condition As-Received ;  Used [tem
Reference : 2301-00020M-3

Procedure Used -

Cert. No.; Z3TM3z2
Page: 2 of 3

Calibratien were conducted using ealibration procedure CP-OT02 according 1o direct measursmant

methed with Data Acquisition which connected wim Resistance Temperalure Detector { RTD ) and
Thermocouple Type T.
The lemperalure scale ueed was based on |T5-80
Condition of this result of calibration
1. Roforence standard Instrumant-

Instrument Modal Serial No, Cart. No.
1) Dala Acquisition J4ETEA MY S7012823 221 M24

2, This cortificate is valid only o the tem callbratad on date anwd placs of calibation
3. This e=rtification s traceabls to the Intermational System of Unit.
Rosult of Calibration :- { ") Withoul Adjusiment

Function of LUC*® - Tamperature Source

Due Date

26 Feb 2023

Fresh air setting | Clhose Environmant during calibration
SHe = s Beginning Finished
E K Temp. { "C ) 28 az
/4 L. REL Humid (%) &0 55
2 13 A Supply [ Volt 220 221
e
H | B Ref. Std, 10 No.: @
T / Callbration Point
----- = o -]
o = s Position:| (104 )°C {180 )°C
-—r
1 1-A7RTDD1 | 22-17TC-01
2 | #rRTDO2 | 1947TC02
3 17RTD-03 19-17TC03
Proba Installation Datails : Dimansian of Chamber : 4 ATRTO-D4 | 19-17TC.D4
ex 50 am D= 040 m 5 17RTR-G5 | 1B-17TCOS
b= 50 &m W= 056 m & 17RTD-06 | 19-17TC-08
€= 50 em H= 048 m 7 17RTOOT | 1847TC-07
Capasity= 31w 8 \TRTD.08 | 19-177C-08
9(ref) | 17RTO-A | 18-177C-pa

a4 1142804

Equipment : Hot Alr Dven Cert, No.: 23TMa2

Condition As-Received : Usad Item Page: 3of3

Reference ; 2301-00020M-3

Result of Calibration - {*] Without Adjustment

Function of UUC* : Temperatura Source

Frash air setting : Closa

Calibration | UUCT et Temperature Temporature Owverall Uridaclaiit Coverage
Point Setting | Reading stability unifarmity Variation Factor
{*C) (*c) {°Cy {x°c) (%) (03 (G ) k
104.0 104.0 104.0 010 0,85 16 a42 2
180D 180.0 180,0 D29 1.6 3.3 11 2

Calibration Measured Temperature | *C )
Polnt Pasition
(¢} 1 2 3 ) 5 [ 7 B 3(ref) |
104.0 104.630 | 103574 | 103239 | 103951 | 104422 | 104.052 | 103192 | 104.041 104 0ag
180.0 179.581 | 178.816 | 178.321 | 178612 | 181116 | 179597 | 178605 | 174735 178,508

Average” ; The awerage of 30 values In each poafion.

Temperature stabiiity : One-half of the grestesl masimum difference of mvasyred lemperature at any one seneor,
Temperature uniformity : The maximum difference of measured temperatures al any sernsors and the measuied
temperature at the raference ocalion which are observed &1 the same ime or 8t 23 close an obsarvation time a8
possible In defermine he temperature pattem o hamoganaity within na chamber under steady-stale conditions.
Overall Variation | The Differance of tha maximum and minimusn measured temperatures throughout observation,
U - Unit Under Callbration

Male :© The reporied uncertainty of measurément was Included stability and exchuded uniformity .

The repared unceralnty of measurement was based on 2 standard uncertainly multipliad by a coverage
factor &, providing a level of confidanca of approvimataly 85 .

-olo-
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CrossLab
Agilent 5890 GC Prevantive Maintenance Checkilst pEoSe

CrossLab

from nmahl 1o Duizeme Introduction
AQ ilent C rossLab Start UD Services Customer Information
i « Customers should provide all necessary operafing supplies upen request of the engineer,
Aglient 8890 GEIS Chromatograph « A customer represertative should be available ta the enginesr while performing the preventive
§ E ! meaintenance procedures.
Preventive Maintenance Checklist = Anypars, notincluded in the Parts Lists section of this document, are not part of the

recommended Praventlve Malntenance service, nor are they included in the prics of this service.

s If @ system equlies the use of exira or special procedures andfor parts for the maintenance
servine, then thess must be ordered ssparately and charged as a repair, which mey Ingur
additicnal costs

Important Customer Web Links

s Formore information about Agifent Technalogies sarvices, please visit our website using the
following URL: http//weew agilent cam/en-us/productaferosalab-instrument-services/ ser vioe-repair

Agilent Frevertive Maintenance provides factory recommentded seruiea for your analyt s The Agilent Community is an excelient place to get answers, collaborate with others about

ralisble operation and the accuracy of your results, S Al AT e applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies, Visit hitpsy fcommunity agilent comywelcome.

Delivered by highly tralned and cortified service enginzers using genuine Agilent pans and aupplies, Agilent = Toagccess Agilent University, viait hitp://www.agilant.com/crasslab/unlversity/ 1o lesm about

Preventive Maintenance provides everything you need to reduce unplanned downtime and keap h'uﬁraa;am-m ‘ralning options, which Include onling, classroem and onsite dalivary. Atraining specialist czn work

operating at thelr peak. This checklist will be completed &1 the end of the seruice and provided o you a5 a reeord directly with you te help determine your best options.

fth i ai it
el s Auseful Agilent Resource Center web page is available, which includes short videos on meimanance,
quick lists of consumables for new Instruments, and other valuable infarmation. Check oul the

Resource Page here: https /fwvnw agifent com/en-us/agllentresources.
s Need technical suppor, FAQs, supplies? - visit our Suppert Home page
it wwweagilznt.com/searchisupport,

® ‘ideos shout specific preparation requiremeants for your instrument can be faund by searching the
Agilent YouTube channel &1 https:fiww yaotube com/user/agilent

Revigion, 2,07, Issued, Septamber 14, 2027
i _' Agtle Document Number BD013670
:::;_. Aurlem DE number 44166 797222222

@ Agilent Technolagies, Ing, 2021
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Agllent BE90 EC Preventive Mainienance Checkiist

Service Engineer's Responsibilities

« Contact the customer and enaure that all necessary supplies are available before the preventive
maintenance visit.

= Dnly select those pages that relate to the system or module baing serviced.

= Complete empty flelds with the relevant information.

= Complete the relevant checkboxes In the checklist using elther & "X or ek mark *~",

= Check "Section not applicable” check buxes to Indicate services/tasks not delivered, as aporopriate.

= Complete the Preventive Malntenznce service in the order of the tasks isted.

= Complele the Service Review s=ction together with the customer.

= Complete the fislds for page numbers af the foot of sach selected pags

= Complete the tatal nismber of pages field in the Service Completion sectian

s Ask the customer to sign the Service Camplefion section including the customer’s and your
signature.

Additional Instruction Notes

®  Check for any active service notes for this wnit, If there are any applicable "Salety” or "Modification
Recommended” Sarvice notes, plan te implement the changes an this unit hefare doing any
qualifiestian service

= Do not implemem firmware updates, unleas you get approval from the customer and are sure That
they are compatible with the Instrument control software.

Aevision. 2.01, Issued. Septernber 14, 2021

Agile Document Number; DO 3670 5

DE number 44156 FE97Z22022 Fage of i
= Agilent Technologies, (ng. 2021

CidssLab

Agilant BEI0 GO Pravantive Malntenancs Chiacklist

System Information

G Check this box if an instrsment configuration report is attached instead of complating the table
belenwy.

Instrument System Name and ID T A e Ug 2195401
Loeman el Biwiromen Bsearch Lehetery

List System Camponent Product Humbers g:;‘:’:“i:':“' Numbere of each
L EN2ieoz
2 PG ek yszizsAoll
a,

5.

6.

7.

B.

9.

10,

Preparation

& Discuss any specific issues with the customer before starting.

Review the instrurment legbook for recorded problems and cormments.
& Save Instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.
W™ Check for proper installation of parts, assemblies, sensors ete.
@ theck system far required [nstallation of components, settings as defined by current Sanvice Notes
&, Check for required firmware updstes and verify with customers If they wauld like them installed.
ﬁ- Before starting the fallowing pracedures, record the Detector Stgnal Sutput{s) in the results table. If

the GC is tumned OFF or in & service mode, comparing the detector outputs before and after the
seivioe s not possible.

Revision: 2.01, Issued, Saptemiber 14, 2027
Agile Docurnent Number: 0013670

DE number: 441 66 7597202722

& Agilent Technolagies, ina. 2021
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bgiileri B8%0 GT Prevenive Maintenances Checklist

Preventive Maintenance Procedure

Clean and inspect GC

r Unplug power cord from the power source.
Open GC covers and vacuum/remove any dust/debris. Pay particular strantion to cooling fans.
- Inspect internal connectars for proper comact and placernem.
& Reconnect Power to the GC. Power the GG an and verify the power on self-test passed,
a7 Werify oven motor spine freely and turns on with the oven dooy closed, off when the dotr is opened.
& \erify operation of all cther fans - the Inlet and EPC cooling fans.
ﬁ- Verfy aven imtakesoutlet flap assembly is operating smaoathly while heating and cooling the oven

Inlet and detector consumable replacement

o Replace the split vent trap cartridge filter using the Maintenance procedurs fram either the Browser
Uger interfaces an units with these inlets: Split/Splitless Capillary (S5L), Multi-Made Inlet (MMI),
Frogramimed Temperature Vaporizer (FTV), Volatiles Imerface (VI)

g I the Inlet eystem |s used in Split Mode with viscous samples, inspect and clean the split vent 1ube an
the Inlat and flush cf replace the wbing between the inlet and 1he spit vent uap.

i For the iniets installed, perform inlet maintenance using the Mainterance procedure fram the Browser
User interfaces Record the results. (Leak and Restriction Test)

& If the GC Includes a Flame |anization Detector (FID), replace the jot, If the igniter shows any buildup of
gample or corrosion, raplace the igniter. Examing the FID collector and castle assemblies for
contamination - clean 55 necessary.

Zero Sensors and Leak test

@ Zeroall pressure sansars using the Browser interface,
@& Perform Inlst pressure decay test(s) from the disgrostos screen on the Browser User interface,
Record if test passed or falled In the results table,

Mote: if the PM is done in preparation for an Operational Qualification, then the preasure decay test
defined within that protocol can be used for the PM.
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ALS Maintenance

2 Section NOT applicable

@ Chack all cabling and configuratian settings between GG, tray, and |njectors.
A Vacuum or remove any dust, especially around fans.

1  Gheck operation of all fans.

@ Check syringe for emooth plunger operation

@ Check for smiceth aperation of the needle suppon — clean if necessary

Restore Instrument

4" Restore the normal aparating conditions ar custarmer method using the Browser interface or Data
System.
Purge the system with carrier flow for 15 minutes

£§ Beke out the system, then restore the normal operating conditions

@ After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector cutputa recorded prior to PM.

@ Perform a chemical checkout. If this is 3 routine P, Inject the customes’s sample using the ALS i
applicable. This will act as a final checkout of both the ALS and the GC

Maote: If the PM Bervice is performed prior ta a qualification service, then use the qualification procedure
agn guide for final instrument set up and checkout

Revislor: 201, Issued: Septernber 14, 2027
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Signature Page

Service Review

O Attach available reports/printauts of all tests to this documentation.

@ Record the Prevantive Maintenance service agtivity in the customer's recorda/loghook.

uf] Update/resat insttument maintenance coumars ¢ approprata.
Affixthe PM sticker to the system or instrument logbook based on the custemer's request

@ cComgplete the Service Engineer Comments section if there 2= additional comments.
Review with the custemer this service, parts replaced, and test results obiained

0O I the instrument firmware was updated, record the detalls of the change In the Service Engineer's
Commenta hox or if necessary, In the customer's IQ records,

Agllznl

TDS?

O Supply the customer with a copy of the Smarl Alerts flyer,

1 Describe Smart Alerts to the customer.

3 Install Smart Alerts if requested.

Phi Test Results Table
Tust description Before PM Service After PM Service
Front detector output N 1.
Back detector output i ?‘??{ L
ALY 1 detector cutput N g 824
ALK 2 detactor output (_F PPt N}(p |2}
Toct doscription Expected test result | Actual test result
Leak and Restriction Test after front Infet
maintananae s f"""f
Leak and Restriction Test after back Inlet Pass
malnienance F’“%'
Leak and Restriction Test after front Inlet Splt Vent | Pass '
Trap replacoment FA%5
Leak and Restrictian Test after back inlet Split Vent | Pass L
Trap replacement P‘lﬁ
Front inlet preseure decay tast Pass .Pﬂ'ff
Back Inlst presaure decay test Pass F‘(ﬁ'
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PM Parts List Table

HNote: The following kits are recommended for capliliary and purged packad Inlets. If this is » ganeral PM
and the customer has a proferred se1 of consumables, you may use the customer's consumakbles,

Product or
model# where Quantity
Part description Part number used consumed
S8 Capillsry Inlet B kit, Splitless 5188-6497 sasnee 2
C
S5 Capillary tnlet PM kit, Spit 5188-6496 ik Ne-
SSL Caplliary Ultra Inert Inlet Gold Soal BRI0 GO
with Washer 51006144 "I(’ i
S5L Caplilary Ultra Inert Inket Splilesa BEGO BT 'ﬁj':/.ﬂ-
Liner - Single taper with Glass Wool 5180-2793
S5L Capillary Ultra Inert Inlet Low BBOOGC
Pressure Drop Spilt Liner - with Glass qu/n.
Wool B 5100-2298
BE90 G0
PP Inlet PM kit 5188-6408 Ml
Split vent trap PM kit. single carmdge HEQD BC ;
(for MML FTV & V1) 5188-5405 'Nﬁf
BRODGC
MMI Cleaning Ki GI510-60820 = PJ&
8390 GC
PTV Septumless Head Rebuild Kn 5182-9747 AaEe Nf&-
8820 GC
PTV Septumiess Head Teflon Guide | 51829748 = N
Ignitar (glow plug) assembly wih 0- B850 GC
ring 192371-60680 ]
8880 GC Y
| FIO Collector Rebuild/Cleaning Kit G1531-67000 . P‘/ﬁ'
FID Collpotor Replacement Gt B1591-67001 s Jfé—
. 8890 GC
Standard .017-inch FID Jet 52000176 |
Universal 018<nch FID Jet 52000177 8890 6C MR

Revisipn: 2.01, |ssuad: Septernber 74, 7027
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3 Enginear C 2ts r .
S e e ) | Agilent CrossLab Start Up Services
| Ifthere are any specific poirts you wish to note as part of performing the service or ether items of
interest far the customer, please write include them in this box. Agljent 7890 GES Chron‘latograph

Preventive Maintenance Checklist

service Campletion

Servive reguest number goﬁﬁﬁ Hiq Date service compleied 2~ 1% JJH"L Z‘?Q 5 Agilent Preventive Maintsnance provides factary recommended service for your analytical instruments to assure

relinble operation and the accuracy of your resulis.

Agilent signature Customer signature =

. a F‘ﬁ Deliver=d by highly trained and certified service engineers using ganuine Agilent parts and suppliss, Agilent

Taotal number of pages in this decument i Preventive Malntenance provides everything you need to reduce unplanned dawntime and kesp your systems
operating at their pesk, This checklisi will be completed at the end of the service and provided ta you &5 & recerd

of the prevantive maintenance activities.

"ata" -
Revision' 2 01, |ssued- September 14, 2021 oy Agilent
Aglle Document Nurnber: DOOT 3810 :
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Agllent 7890 GC Praventive Maintenance Checklist

Infroduction

Customer Infarmation

s Customers should provide all necessary apersing supplies upon request of the englnaeer,

= Acustomer representative should be availsble to the engineer while performming the preventive
malntenance procedures.

= Any parts, not inciuded |n the Parts Lists section of this document, are not part of the
recomimended Preventive Maintenanoe service, nor are they Included in the price of this service.

« I & system requires the use of extra or special procedures and/or parta for the meimenanne
gervice, then these must b2 ordered separately and charged as a repalr, which may Ineur
additional coats,

Important Customer Web Links

»  Formore information about Aglfent Technologies services, please visht our website using the
following URL: ttg:/fweerw. agilent com fen-us/products/cl osslab-nstrurment-ses vices/ service-ropair

= The Agilent Community is an excellent place to ges answers, collaborate with others about
applicatians and Agilent products, and find In-depth documents and videos relevant te Agilent
1echnologies, Visit https//community zgilent comfwelcome.

= Tozceess Agilent University, visit i/ wwweagilent comfaasslab/university/ to lesm about
wrzining eptions, which Inelude online, tlsasrom and onsite delivery. & training speciallst can work
dlirectly with you to help determine your best optiona

= Auseful Agilent Resource Center wab page is avallable, which includes shon videos Bn maintenance,
quick lists of consumables for new instruments, 2nd other valuable informatian. Check out the
Resource Page hare: httpa//www agilent comyen-us/agilentresources.

+ Meed technical support, FAQS, supplies? — visit our Suppert Home page
hitp//www.agitent.comy search/guppornt

s Videos =hout specific preparation requirerments for your Inetrument ean be found by searching the
Agitent VouTube channel at hitps://fwww, youtube com/userfagilent.

= 7B90B Manuals are alsn aveilable on Agilent.com:

o Safety
hitps:/fwwaw agilent camfas/ibrary/usermancals/public/78908_Salely.pdf

o Installation and First Startup
hittps /v agilent comfes/library/usermanuals/Public/7800E_Ingtallation. pdf

o Operation Manual
https//www.agllent.com/es/brary/usermanuals/ Public/ 78908 Operation.pdi

o Maimtaining Your GC
fitps/www.agilent.com/ea/librany/usermanuals! publc/Ga450-
S0052%207890B_Mefntaining%h20Guide pdf

Revision; 2.0, |ssued. Septernber 15, 2021
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Agilent 7890 G Prevantive Maintenance Checklist

Service Engineer's Responsibilities

= Contact the custamer and enaure that all necessary suppliss are available before the preventive
malntenance visiL

=  Only selzct thoge pages that relate to the aystem or module being serviced.

= Complete empty flelds with the relevant Infarmetion.

= Complete the relevant checkboxes In the checklist using etther a "X" or tick mark “+".

= Check "Section not applicable” check boxes 1o Indicate services/taske not delivered, as appropriate.

= Complete the Preventive Malntenance semvice |n the order of the tasks listed,

= Complete the Service Haview section together with the customar,

+ Complee the fields for page numbers at the feot of each selected pags

«  Complete the 1ol number of pages field |n ths Service Completion sectlon

+  Ask the custamer fo sign the Service Completion section including the customer's and your

signature.

Additional Instruction Notes

=  Check for any active servioe notes for this unit. If there are any appliceble "Safety” or "Modification
Recommendead” Service netes, plan to implement the changes on this unit before doing any
qualificatian asrvics.

= Do not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument contral software.

Revision: 2.07, ssued, Septernbe 15, 2021
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System Information

2 Cheek this bax If an Instrument configurstion report is attached instead of completing the table
below,

Instrument System Name and ID e 72 N, T
:.f::rcatll:ln S Ew.-n:;.mﬁd Besenctly ? [@ J« i |.-,¢)~,_‘ , 8(‘”“3] L‘DL

List Systom Component Product Numbers List the Serial Numbers of =ach

Companent
§. &iyen EM b ggsaay
2 e 1 A fa AL IR
X s e o 130050
4.
5
B,
7
8.
D,
10.
Preparation

@ Discuss any specific issuios with the customer hefore starting.

O Revisw the Instrumerit logbook far recorded preblems and comments,

@ Save instrumert cantrol sattings befare starting the procedurs,

" Parform a general Inapection of the systam for cleaniiness

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

O Check system for required Installation of components, settings as defined by current Servioe Notes.
Lr” Cheek for requirad firmware Updates and verily with customers |f they would lile them Installed.

@ Before starting the fallowing procedures, record the Detector Signal Output(s) In the results table. if
the GC is turned OFF or n @ service mode. comparing the datector autputs before and after the
service is not possible,

Revision 201, lesued: September 15, 2021
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Preventive Maintenance Procedure

Clean and inspect GC

o Unplug power cord from the power source.

& Open GG covers and vacuum/remoye any dust/debris, Pay particular attention 1o cooling fans.

g Ingpect Imterna| connectors for proper contact and placemerd

O Reconnect Power to the GG, Power the GG on and verify the power on seli-test passed.

= Verify oven moter spins freely and turns on with the oven door clesed; off when the door iz apsnad.
& Verlfy operation of all other fans « the inlet and EPC cooling fans.

& Verify oven Imake/outlet flap assembly 5 operating smonthly while heating and cooling the ovan

Inlet and detector consumable replacement

U For the inlets instelled, perform inket malmenance as defined in the 7890 manual - “Meintalning Your
GC"- far the inlet(s) install=d.

o Replace the split vent trap cartridge filer on units with these Inlets: Split/Splitless Capillzry (5L,

Multi-Made Inlet (MMI), Programmed Temperature Vaporizer (FTV), Volatiles Interface (Vi)

& If the inlet system |s used in Spiit Made with viscaus samples, Inspect and clean the apht vent tube on
the (et and flush or replace the tubing betwesn the Inlet and the split vent trap.

@ If the GG ineludes a Flame lonization Detectar [FID], replace the jet. If the ignitor shows any bulldup of
sample or corroslon, replace the ignitor. Examine the FID eoliector and astle assemiblies for
cantamination = clean as necessary.

Zero Sensors and Leak test

& Zero all pressure sensars per the procedure in the 7890 “Advanced User Guide”,

& Perform (nlet pressure decay test(s) a3 defined in the 7890 “Troubleshooting Manual®
If the Ph is done in preparation for an Operational Qualification, then the presaure decay test definacd
within that protocol can be used for the PM.

lﬁf Reeord if test passed or failed in the results tabla.

Reyigion 207, lzsued September 15, 2021
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ALS Maintenance

O Section NOT applicsble

B cheskall eabling and configuration settings beween GG Tray, and injactars.
Vacuum of remave any dust, especially around fans,
Check operation of all fans,
Check syringe for smosth plunger operation

T check for smaath operation of the needle suppart - ciean if necessary

Restore Instrument

@ Hastare the normal eperating conditions er custamer mathod using the Dala System,

& Purge the systern with carrier flow for 15 minutes

[ Bake oul the system, then restore the narnmal operating conditions

0 After equilibration, check and record the post PM detector signal output values,
lesults should be similar or lower than the detactar outputs recorded prior to PM,

B Perform a chemical checkout. f this Is a reutine PM, inject the customar's semple using the ALS If
applicable. This will act as a final checkout of both the ALS and the GG

Note; If the PM Service is performed pricr 1o a qualification service, then use the qualification procedure
ag a Quide for final Instrument 2at up and checkout.

Reyizion; 2.0, Issued: Septemiber 15 20
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Signature Page

Service Review

©  Attach available repors/printouts of all 18615 10 this dosumentation,

Record the Preventive Maimtenance service activity in the customer's records/logbooic
- Update/reset instrument maintenance counters as appropriate.

& Affixn the PM sticker tothe syatem of instrument lcghook based on the customer's requast.

@’ Complete the Service Enginesr Gomments section I there are additional comments,

Uf/ Review with the customer this service, pans replaced, and test results obtained.

O Ifthe instrument firmware was updated, record the detalls of the change in the Service Enginger's
Commignts box or If necessary, in the customer's 1) records.

Q Supply the customer with a copy of the Smart Alers flyer.

Q Describe Smart Alerts to the customer.

O Install Smart Alerts if requested.

7890 GC Test Results Table

Detectar Signal Owtputs Before PM Service | After PM Service
Frent detector output el TR
Back detector output |'l‘ i
ALY detector output i] :]
Pressure decay test Expected test result | Actual test result
Front Inlet pressure decey tent Pass PN-.
Back inket pregsure decay 1ast Pass Em
Revision: 201, Issued; September 18, 2021
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7890 Parts List Table

The follow(ng kits are recommended for caplllary and purged packed Inlets. If this Is a general PM &nd the Service EHQII‘IEEi’ Comments

customer has a preferred 51 of consumables, you may use the customer’s consumables. - = — -
If there are @y specific polnts you wish 1o note as part of performing the service or other flems of

Praduct o Interest for the customer, plaage write include them in 1his bax.
model# where | Quantity |
Part description Part number used consumed
S5L Capillary Inlet PM kit, Splitiess 51886497 T890A/B 1
SSL Capillzry Infet PM kit, split 5186-6495 7890A/B i
SSL Caplllary Ultra Inert Inlet Gold Seal with 5190-5144 TBO0ASB
Waghar Z
S5 Caplllary Ultra Irert Inlet Splitless Liner - 5160-2203 TROOA/B X
Single taper with Glass Wool
S3L Caplllary Ultrs Inert Inlet Low Pressure Drop | 5190-2295 7890A/8
Split Liner -
with Glass Wool
PP Inlet P kit 5186-64%8 TEI0A/B |
Split vent trap PM kit, single cariridge {for MM, | 5188-5405 7890A/B o
FTVEV]) \
MMI Cleaning Kit Ga510-60620 7690A/B \
| FTV Beptumiess Head Rebuild ki 51829747 7890A/8 |
FTV Beptumlesa Head Teflon Guide 51829748 78904/8 . .
y Service Completion
lgnitor {(glow plug) assembly with O-ring 19231-60680 78904/8 iz s
FID Callector Rebuild/Claning Kit G1531-67000 7B90A/B Sarvice request number. L00 S bl Date service completed LE Naw %92

Srandard .011-inch FID Jet for capillary FID base | &1531-80560 780048
High Temperature .01 8-inch FID Jat for coplifary | G1531-80620 70904/8

Agllent signature Customer signature = ="

FID base Teval number of pages In this dosument
Standard .01 8-inch FID Jet for packed column 1871020119 TRAOA/R
with packed FID hase
Standard .011-inch FID Jet for capillary column | 19244-80560 FAS0A/B
with packed/adzpiable FID bage

High Temperature .07 B-inch FID Jet for capillary | 19244-80620 TRO0A/B
column with pecked/sdaptable FID hase
NPD Jet, universal fit, D17-inch 1D G1534-80580 7Feo0A/B

——t— .

NPD Jat, universal it, 011-nch |D Extended | G1534-B0590 7ES0A/E \

tip

S5L Capillary Ultra Inert Inket Gold Seal with S190-6744 T804/ ]’

Washer _

SSL Capillary Ultra Inert Inket Splitless Liner - 5190-2293 7B90A/E /

Single taper with Glass Woal

*FID Collector Replacement Kit, if needed 31531-67001 TRI0A/E /

Py Septermbier” Revigion, 2,01, lssued, Septernber 15, 2021

Eeslalggéf'm' IE;UEH . il - Agile Docurmeant Number: DDO1 3618

gha Decumant Numier. 00013610 ' DE number 44166, 7597222922 f
DE nurmber: 44166 7557222222 Page __ of __ e : Page — of

@ Agilert Technologles, Inc. 2021 © Agilent Technalogles, ine. 2027


Arnon S
Rectangle


CrossLab

Fram iteght wikarene

Agilent CrossLab Start Up Services

Agilent GCMS
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service Tor your analyticsl
instruments to assure reliable operation and the accuracy of your results.

Dellvared by highly trained and certified service enginaers using genuine Agilent pans and
aupplies, Agilent Prevenlive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at thalr peak. This checklist will be completed at the
end of the service and provided to you as a record of the preventive maintenance activitios,

Agllent
B LAy A
CrUbbLab Agllem GCMS Praventive Malntenance Checklist

yen bingh s e

Introduction

Select the appropriate PM to be done and then perform the checklist urider that section
0 Interim Prevemive Maintanance & monihs
C‘I/Mnjnr Preventive Maintenance Yearly

This checklist covers the following model(s):

Type IWcalesd

£0 5973 Barles MED
sQ 5975 Berles MSD
U 5977 Serles MSD
Ta 7000 Serles MS/MS
Ta 7010 Serles MS/MS
aToF 7200 Seres QTOT
oToF 7250 Sertgs QTOF

Customer Information

= Dustormers should provida all necessary operanng supplies upon request of the engireer.

= Acustomer represeniative should be avaliable 10 the engineer while performing the preventive
maintenance progedures.  Customers are responsible for reguler maintenance and are
encouraged to ohserve the service representative.

= Any paris nol included In the Parts Lists section of this dogument are not part of the
recormmendad Preventive Mairtenance service nor are they included in the price of this
serice

= Ifasystem requites the use of extra or special procedures and/ar parts for the maintenance
SeMvice, then thiese must be ordored separately and chorged as a repair, which may ingur
additional costs.

Revision & 20 |ssied Novernber 2001 Page )
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Important Customer Web Links

» For more information about Aclent Techno'ogies services, phease visit our website using the
fallowing URL: frtny/swwy olfent comyen-us/producls/aosslal st umenl-servines seroe-

= Toaccess Aglisnt Liniversity, vistt drps/wewnsgilent comyorossiab/universily’ 10 learn atiout
training apticns, which include onling, classmom and ensite delivery. A training specislist can
work directly with you to help determine your best options

= A useful Agilent Resource Cenfer web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information
Cheek out the Resource Page here: hlips/Avwwir agiien! comyen-usSisntiesnuices

« Meedechnical support, FADSs, supplies? — visit our Sumport Homie page at
IR e saiiant oo gearch support

s Get answers. Share ingighte. Build connections:
Jointhe Agient Commuimty gt [ittos Afcommynity saileat snmduelsgme

Service Engineer's Responsibilities

= Conlact the customer and ensure that all necessary supplies are avallable bafora the oreventive
mainenance visit

= Complete'empty fields with the relevant information
= Complets the relevant checkbores In the checklist using either a X7 or tick mark "+~

= Check "Section not applicable” check boxes o indicate services/lasks not delivered, as
approgriate.

« Complete the Preventve Maintenance services in the mast logical order relevant to the
Individual system service in the order of the tasks listed.

= Complete the Service Review section tagether with the customer.

= Asle the customer to sign the Service Completion section Including the customer's and your
signature.

Additional Instruction Notes

»  Preventive maimtenance is a lactory recommended procedure designed to reduce the |ikelihoad
of 2lectromechanical failures. Fallure © perform preventive mainterance may reduee tha long-
term reliabiiity of certain instrurments and systems. Two preventative maimtenances [PMs) per
year are recommended, the Major PM Service will be perfarmed annually with an Interim PM
perfunmed 6 months after the Major PM.

Reytsion A 20 125ued Novernoer 2027 Page o
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System Information

0 Gheck 1his box if an nstrumert configuration repart is attached insiead of complating the
table

Instrument System Mame and 1D P:;ﬁﬂg.fr‘t;qﬂﬁ
Instrument Systam Site and Locatlon Ewinrstaday E,_wr.w;l‘\ E T.g_-(u_’l,t an-}[IQ_‘; , &uﬂt,}bh

Lis1 System Gomponent Product Numbers List the Serfal Numbers of sach Component
L & ron3p U5 2utino

2
a
q,
5

Preparation

o’ Discuss any specific issues wilh the custorner before starting

& Review the instrument loghoak for recorded problems and comments.

Q- Save nstrument control settings before starting the procedurs.

& Perform & general inspection of the system for cleanliness.

@ Check for proper installation of parts, assemblies, sensors etc.

W Check systam for required instailation of companents and settings as defined by mifent
Sarvice Notes

@ Check for firmware updates and verlfy with cusiomers if they wauld ke them Instalied.
Firmware update(s) are strongly recommended

Customer Responsibllities

Customers should ensure that all necessary operating supplies, consumables; and usage-
dependent items such as gases, vials, syringes, calibrant solution and solverns required for
successiul preventive maintenance are avallable. A custormer representative should be avsilzble
while the preventive maintenance (s being performed

Ravizon 4,20 lszued November 7021 Piage oE
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5 System Checks
Important notice for customers VEa/NG interimiMejor |Descriplion
(S Vaiily that callaration peaks wers aten prior 1o staming the b
The customer should complete the following before the Suppart Provider arrives on site: =] g Ei—ﬁﬁ;:ﬂ; L —
o B Visualy ispect cal 2% — PETBAPEDTO [ 60, 300l Refi [ valiie
Q  Parform an autstunes and retain the prirted tune report just prior Lo the start of the PM 1o vernify o E Lﬁg':ﬁgﬁm% ar ;EJ:TL 200, 1AM (I spel). Frell 1 svalabis
performance of the equipment. 0 = & Clean air intake(s). Cosmetic covals] may need to be removed.
[ = = WETItY Systern ine voliEge mests Ingltument specilicstons. Yes 0 Mo
Nota: it is recommended to have the customer run the autotune and tune evaluation prior to -
the PM and then start the vent cycle so that the instrument will be ready for the seryice :mcﬂﬂo I"EMIMEJIM Wml\!em_n_lw VLM pumps
ative. ajor | Descript
TRabnt B O B @ |Checkfor swidence of il leakage. Chesk plmp gaie for [ealage,
7] E’E ] 5] [Dirzin and replace mechanioal purnp ofl.
| A u] = 5l Feplers DN haist Filter i applicable
Definition of the Task/Recommended items within the document T G [ licuss with cuistome e need For mote Frequent ol changes 1T e ol /= ding
0.8 & # |EBen't uss mist filters with €hernical lan Zation,
Task Recommended B B [Perform ami-auckbosk vahie teat Fower on Ll Side plate s ek ciosad, pover ol and
Yes WMo Interim / Major / As needed . :hﬁﬁ%ﬂmﬂ_:ﬂmscme%rimnr:nﬂmtm: N0 ol [StUrnE ub Yaculim fose
O 0O B O Yes selected means that the 1ask was done or the part was ¥es/No Interim/Major ::urlwnn s .
reauired, HEH § @ Check for svidence of pocr veruom = Tufbo power demand, poor maniiold vapedin, eik,
O O O O Nosslected means that the task was not dane or the par| O O & B | Cier al fiow paths of duet
was not reguired. = I wacuwim js poar, than replace the diaphragm puma
O O B O O Interimsaelectad means that this task is racommended to be LU T ;@Tﬁ‘;ﬁtﬁﬂggif&, PR Of il e platce-he'd thomed oomemn ot v
done &t G-month intervals, —
O 0 0O ®& O Major selected means that this task is recommended ta be Yeulis O F  [Diy Wechamcal vacium puie = Saal
done vearly, if the customer would like a service to be done at Ves/No_interim/Iajor_|Deseription
he B-manth interval then the service could be purchased. O & B Aefiace the tis ssal om i 0P purmp_ .
o o o o As needed selected means that the sk was done ar the part E g __: _g gr.alali?tr skiencs ofpoor Vecoten. 1o powes oEThandL oo Fartod veeiur, i
was used as neaded. Far example, there could be twa types A D?w.ﬁﬂsw_'_rrh I;'g—:hér R TR T T
i o0 & @ s e ges,
af filters that could be used and this was the one selacled oo @ ot Camcimey thal Uit tas hallaer shoLid EE s Al e e
O O [} =B Pariorm ant-sunkback valve 1281, Power onuniil gide plate is feld dosed, power ofT &
check that gde plate holds closed.
Cleaning Systam and Filiers
Preventive Maintenance Procedures Yes/tlo \ntefim/Mejor |Descriotion
B0 =2 Remewe dist from lens and vent coves,
Yea/No inharlrn.f%]gr Description BO & MW Weiily frs are funotional and that There 13 ennugh apace around the
[rfn] Perfonm general inspeetion of oyamm forgicaninass Irstrument for proper cacling.
[ =] =] Uiscuss any problemes the costomen 15 having with Lhe insrumant = SoUrce Ceaning
HEview ouUsInMEr maittenance records and sxcluds rrainlenance on recenily serviced llems 00 2 @ Open anakyrer and remove 1he solcs
o 8 = Rieviewr the most recent autgiune 1eporl. This will give & gi2ring poin for evaluating spectral v O | o Disassembie lean, Ae-assemible source,
jpeaks, bassline noise, pesk anaps, mass assignments and pesalution o0 B = Feinztall source and cloge analyzar.
Flitae
GoME Oo@d W Fleplace AMEFS Hellum ges el — I appicable.
¥, Imenim/Major | Description a@ @ @ Replace RMEH 2 Nitrogen gas fiter — [fapplicabie
'ﬂ%‘ﬂ B [Aecord Irstniment maoel na, R O &5 Replace RMEHY -2 Hydrogen gas filter - § applioable.
£l E:r' @ B |fecord ingrument seral na. Lelg g3rmal == =2 CF1?QBEM—£$mE!a:!IE}E£EKnl’nr?ﬂ?t!rwl‘ln‘.!ngen:!Hul'q...rn;
(- I [ A i Brachol, = hcatle.
g H 7 # H::I': uﬂﬁrﬁfﬁﬂm ::: O @ CP17974 - Gas Claan Filter Kit GC/ME 1087 Mownt and Fille — Il applicabla.
T : T 0 & =@ R Fiflor —
FO B @ [Tyoeof Goumn wigled 0g - e WI } Pl f94 U3 - g gf;ﬂ?:‘::; fﬂﬂﬁ'ﬁ:: gg;ﬁﬁmfﬁﬂg it appicable
Guidanea: If gaa filter la replaced, write the Ghange fete anthe fites using apermanent marksr.
Rievision AJ20 tssuedd Novermber 2071 Page ___ of Sl ALY e v Bbex DY Page of :
(9 Murpber 441 45 THA 51 EED . . '. A _; t 0E .‘J-,r|1.h-_=_r #1457 :?--?LHR Jr .
B i || Trehrwligies, b 2071 o, gl en S At Tarmulogise, o, 2
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e System post-check
Wes/No Interdim/Major |Description
0 B = Pump system back dewn Wail unlil systern stabillty has beep achieved
O | ] Vatfy sySlem vaculm readingis) v the gauge caontroiler
=gl H ] Leak Check
g0 ®\ " [venfy system in mamual tuns
[ ] [Formpare against previous fune file reporiis)
G O B & [Chenge o Tuneand verfy ihatal lamperatures, messues, srd gas Hows mach mehod sel
posis
- = Cheah manual y that yau have callbraton peaks.
o0 ™ El Autatune Perfarmed

Guidanoe; If the FM Sanvice in pecformed pror 1o a qualincation asrvice, 1Hen s the qualfication procedure 22 2 guitde
for final instiurment setup and checkout

Service Review

& Atrach available reports/prirtauts of all tests 1o this docUrfentatian

& Record the Preventiva Maintenance seivice activity in the customer's recards/loghonk Record
the PM svent in the Smart Alerts loghook, if applicable.

& Update/reset NStrument maintenance colnters.as appropriate

@ Affix the PM sticker to the system or instrument loghook based on the custormier's request.

@’ Complete the Service Enaineer Comments section if there are additional comments.

2 Review this service, parls replaced, and test results obtained with the customer,

@if the instrument firmware was updated, record the detsils of the change In the Service
Engineer's Comment box.  Systerns in a compliant envimnment miay need additional
documentation.

Agilent Test Results Table

CréssLab
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Agilent Consumed Parts List Table

O Section not 2pplicable

Agllenit BEMS Provantive Malntenance Checllist

Teat Description Expacted Test Hesult Aotugl Test Resutt
Fesisinn 4 F0 nsues Novembsr 2071 Pags el _____
DE Nurnber 40745 730301857

& Agller| Teemmefogine e 202

= Agilent

Preduet or Medai# | Quantity
Part Dusergtion Part Number Wit used consumed
Bevimion &30 ismed Movember 2021 PHYE . OF
[IE Mumbier 40144 7500551850 R &
o 3 Agilent
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Signature Page

Service Engineer Commants (optional)

Agilent GOMS Prevemlve Malienance Checklist

Service Completion

Service request number 805 (491 6

Agilent signature _ Customer signature Bl

Total number of pagea in this document

Heuumnfa 0 igsusd Nowember 2000

£ --nurl eamaingios, (oo 2051

Pogs _____ of

Mas fon

[iate service completed 25
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Agilent GCMS Praveriive Malhienanees Gheckl st

Parts — As needed as part of the PM

Comrmon MS Filters and Seals — 5973/5975/5977/ 7000/ 7010/7200/7250 Series

Supplies
Yes/MNo hWﬂWMRIBF.'M roaded | Deserption Part numbes
OO0 O 4] HelSurm gas fller - i reguired RhSH-2
OO 0O _E =] Nittogen gas filter — iFrequired RMEN-Z
oo 0 ] i Universal Trap, 1/8° fillings, Hydiogen, if required RSHY-2

] Bas Chear Carrier Gas Kit for 7520 far Nitragen or i, op70pa

Bracoel. Mount and Fllter = if requiped t
oo o g @& G5 Ciean Fiter Kt GLMS 178 in (camplets replacemei) CIa7a

k1) = if o uired
oo d B H Gas Clean GE/MS Flltar - i refquired ceTyar
OO 0O # ™ Chemical winlzatio Gas Putllief (Gl systems) — Ifreguired  [5190°5071
[= = =] Agilent AVF Plalinum, 1 guerd 5191-8851
Gag fillers resd to be changed orlv W reguired
MS Maintenance Supplies for 5973/5975/5077 Series
Yes/No O O Supplies
Yee/No Imterim/WMajor/As needed Desoription Part numbar
oo 4 H Difiuslon oumg fuid [T Tusion Pump Models) BOAD-DEDD (ry 2
[m =] [=] B =] IDP-3 Top Seal Hup|uoermn1 Kit (IDPA Dry Pump Medels!  [B707767018
gl o ®\a o IDF-3 Tip Seal Heplacaman Kit {no tools - CED BN} S10035m1
OO0 O B = IDF-5 Tip Seal Replacermiant Rit {no ook = VPD PN IDPITS
[E s ] 5] [ri] Fikter elament farf IDP-3 REPLSLREFILTER?
o n [S] =] = D543 3l Mist Elmingior 374G & 3/8 SRO3TOAEES
o0 0o s = Exhaist ol rmeat trap (thread) Edwards/ Bz ifter FI099AME9
MS Maintenance Supples for 7000/7010 Serles
Yeafbin [0 [ Supplles
Yes/No Intenmiida orfas needed  |Description [Part number

Nltrogen Gas fie FKEN-2
oo QO BH = Ihligjlgl;p Beal Replecement ¥ [IDP-10 Dry Scroll Pump EI00aTa
o o 0 =] |BP-10 Tip Seal Replacs ment Kil {no loals = VD B/N) AERO7-GT000
od 0 & =& Ol st Fiier RS GEE00-EI04E
[all=] [u] 1 [ri] Filter alement for the IDP-10 REFLSLAFILTERT
IMS Malntenance Supplies for 7200/7250 Series
[Yasrha ] Supplies
Yes /Mo [nierdm/Major/ Az nesded | Descrption Part number
oo O & Witragen gas filar — if reguirsd RIASN-2
oo o B4 FiS Probe Malntendnce Kit (7200 Seriea oniy) GRE-E07170
[~ =] =] [=i] =] D207 0l Miat Eliminaia SRO3JCEE0D
oo o IDP-15 Tits Seal Replacement Kit (I0P-15 Oy Pump Models) | 570086153
o Q 5] E = I0P-15 Tip Geal fi Replacement Kit {no 1ocks - VPO F/N) X381 BT000
OdJg O @ @ Fifter slement, for SH-TT0/5H1 12010015 exbaust siencer | REPLSLRFILTER
[ =] [=] 11 i DS 378 MAC. PLUG AMD GASKET SH03V B2s
MS Maimenanee Supplies for JetClean
yes/No O O | Suppliss
‘kun Interdm /Major/As noeded | Deccription | Part number

Farvinion & 30 [ssued November 7031
D Wumber 24745 7590381852
) az
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Agilenn GCME Preventive Malntenznce Chacklist R
P Inishiin Ourroma v A | D=

o O [5] [Eig Universal Trap, 1/ fitfings, Hydrogen, i requlied [RMEHY-2 ]
Consumable Parts Reference — Purchasable by customer, not 1M5 Maintenance Supplies for 7250 Series .
= Yer/Na [0 0O | Supplles
!nCh.ldEd as pﬂl‘t ﬂf FM ¥i orfAs neaded | Description Part number
] Leng Insulatorhokiel (HES GTOD2- 20074
Comman MSD Maintenance Supolies 5873/5075/5977/7000/7010/7200/7250 Serles LA S g;mﬁ:ﬂ;ﬁfﬂ!ﬂg% R
(Vesliio Tnterm/Ma]or/ As needed gl;m - Bart o o0 O O @ Tiznsfer-Line Tip Cop, Tiresdey 2 GaB70-20547
Ipton OO O o @ Transfer-Ling Tip Bess, Tnreaded R ]
on n = El r?u.h Temperature Filaments I'.‘p‘?"ﬂDE—EﬂE-&'I Oy ? 0o a 5 ] B Bl T T G Aaig
[ = = o & HES EI Féaments G/NZ-R007 00 o =] BiTip Co _a‘mn‘F = 0 200
oo O O B LE-E| Filamenis G3860-60021 e sion Spre
BHH o o @ LI High Temperature Feament — =il Mahs BIO0-60072
O o [=] [m] 7] PFTBA GENS Tuning Standard caibram 0E971-60571 "
O 8 O O @  [AbDosmeinl 85008510 ?:!S Malntenaguﬂ Supplies far inu_ly_ol 9000 MS Systems
[ O = PFET, IRM calibrent for GG Q700 5 mL 5190 D551 Yool ; 2 T n-:.mm ETar ]
OO0 O O @& Swaged ME Tzil - Packaged CABIT-BT
MS0 Maintenance Supplies 5973/5975/5977 Series oo o @7 @ Swaged ME Tall (HES) - Packaged GA5H0-607100
Yes/No O O Buppiies
Yes/Mo Interim/Major/is needed | Description Parl number
(o Y [ | Cf Imerfads Up oeal (1l 40d Spilg cormba) C1909.604] & Emr:“nrrﬂs Maintenance Supplies
OO0 O O @ Cl Imerface tio =es (6ip ordy) 5387020542 mﬁ!
OO0 0 o = &l Interfage 1 geal soilng (spring arly) 6199920073 L g" “‘E""‘”gl""g“"d“ Desciiption ?;;'jﬁ“g?"
oo o p B8 Repellzr nsulatar G1099-301:33 Dty 2 I :E?:"Tf;?f,ﬁ’gf“ == JOAT0RE
=5l = o 5] X ns
50O g < ke £ /002 20074 o = O = O~ - | Clohs, cean (prg o 1] D5980- 60051
1g heatar/sensor azeinbly HES| G700 8004 [ = O = T 4 i . Taih
do o O B Caramic insyiator for Extractor (HES) 700010064 S s B n—.m a, dea:snu (n*ufo;‘:jﬂu} o ;mm
0o @B o m Traneler-Lina Tip Cap, Thimaded GaBT020547 e “ion swabe (phg of 100) gmgm
OO0 O 0 ® TranatarLine Tip Base Threaded Eaafa0s8 e E:E‘-E E:::-Eﬁ‘l A
M3 Maintenance Supplies for 7000/7010 Sertes
YesfNo [0 3 Suppliog
Yes/No interim/Meajor/As neaded  |Deseription Part nurn bur
OO0 O 0 @& Cl intrface tip scal - 7000 4§ 98e-a04T
OO0 O o & 1 Intsrface lip swal - 7010 C700T-60412
OO0 O § @& ClInterfape tip aeal [tip oniy) G3E70-20543
oo o o # C Interface Up seal spding (5pi1n0 omy) 5199320023
OO0 O O & Fepeler insulator - 7000 G1003-20133 Qiy 2
oo 0o O LenE Inguldtol haldar [HES) GPO0R-2007 4
== [w] O Ring heatesfssnmnr asembaly (HES) G7002-50043
OO0 O O © CarEe insulsio) for Exractor (HES) G A0 20054
[« = ] O Transier-Line Tip Cap, Theaded GIETI-2054 7
o0 0 0 o Tranafer-Ling Tio Base, Thraaded (G3310-20548
S Mairtenance Supplies lor 7200 Series
Yes/Mo [ O Supplies
¥os/Mo_interim/Major/As needed | Description Parl number
T O O W Exii=cio L 2ns Insulator GFI05-20733
(n =] [u] [=] [=:] I Focus Insulator STORF-20442
= = T = =] |Ring Heatar/Sensor Assembly BP05-60710
00 0O O @A [RI% XFwr Tipr Gib0G-20802
OO0 B O [ #fer Tip Sgring GKE2007 2
Revigion A 20 kssued Novermbar 2027 Page af 1 H“::“ﬁlﬂsfueu "mfpm T Fogd — of — P =
DE Nymber 141 45 7 51035 1852 h & At Tecoklae, e " ﬁg[lﬁl‘ll’
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Teledyne Tekmar ATOMY Purge and Trap

] F Agilent Technologies
Preventive Maintenunce Cheeklist - Standard

Agilent Proventive Maintenance provides factory recommended servics [or your analytical systems to
assuré relishle operation and the accuraey of your results, Deliversd by highly-trained and cerdfied
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance providea
everything you need to redues unplanned downtime and keep your systems opoerating at their peals:

For more information about Agilent Technologies services plesse vislt our web site using the following

URL htte:/ fwww.chen.agilentcom/en-us/producis/services puges default asp

Customer Information

¢ Customers should provide all necessary operating supplies npon request of the enginear.
® A pustomar representatve should be available to the engineer while performing the preventive
maintenance proceduaras.

= Any parts, not included in the Parts Lists section of this deeument, sre not part of the recommended
Preventive Malntenance servioe, nor are they included in the price of this serviee.

e ITasystem requires the use of additional ar special procedures and/or parts for the instroment
service, then these must be ordered separately and charged as  repair, which may Incur additional
eosts.

Service Engineer’s Responsibilities

= Only complete/printaut pages that relate to the system or module belng serviced,

s Complete empty felds with the relevant information.

= Complete Lhe relevant checkboxes in the checklist using 2 “X" or tick mark *¥" in the checkbax
=  Complete Not Applicahle check boses t indieate services not deliverad, as neaded,

s Complete the PM servies in the order of the tasks listed,

= Complete the Service Review section together with the customer

Legued: 30-03-2019, Revision: A.00 Copyright{ Agilent Technalogies
2013 Sefevl pages for reqiired products or Page [ ol 6

Teledyne Tekmar ATOMX Purge and Trap 1 Agilent Technologies

Preventive Maintenance Checklist - Standard

System Information

Guidance
O Check thie box if an Instrument configuration report Is attached instead of completing the table.

Instrument system name and 1D P\T{) Nk

Instrument system site and loeation | Zrvire peavdy| F%‘?{‘&‘H-L E T‘f"-l'h&?h‘f'l"" ,‘ﬁv‘-ﬁfnlm

List system component prodoct numbers List e sertal numbicrs of each eompanent

L The -Aox L 18 1317 ooR

2| =
F

il
-]

0 6.

i %

B B

a 0.

14} 1
Preparation

& Discuss any speciflc lssues with the custamer prior to starting
Review the Instrument logbool.
@ Save Instrument control settings before stmrtng the procedure,
& Perform goneral inspection of system for cleariliness
@ Cheek for proper installation of safety-related paris, assomblivs | sensora efe
ﬂf‘ Checlk for required firmware updates and verify with eustomers if they would like it installed.

Iasued: 30-09-2019, Revision:D2 L‘-c:p}-rlghtgb 2014 Agitent Technologhes
Sefevt poges for reguived profuots or Page 2 af B




Teledyne Tekmar ATOMX Purge and Trap ) i Agilent Technologies
Preventive Maintenance Cheeklist - Standard

Check External Supplies

0 _Bection NOT Applicalile

Verify the gas source is supplying an input pressure of 50 - 100 pel to the ATOMY. If the customer is
using & gas cylinder, verify the eylinder is at 500+ psl.

Q" Verify that the waste centainer has sufficient volime to contain the waste generated, Empty if
TIRCEEEArY.

& Replace the O] water supply with fresh DI water.
_ o Make sure the DI water supply 18 sufficient for sample analysis (1 Liter v L )
P” Make sure the methanol supply is sufficient for sample analysis,

Atomx Leak and Pressure Check

U Section NOT Applicable

@ Scan through the sample log to verify that the purie pressures ape staylng consistent thraughour the
daily rums.

g _Tse the Teklink saftware to check the standard pressuro.
4 Run alesk check to ensure that the unit Is leak tight.

Inspect ATOMX Hardware

4 Section NOT Applicahle

H Check the tray vial holes for forelgn particles. Clean if necessary.

B/]nsptct the needle for particles or sample build up. Clean if APCEESATY.

W Inspect the sparger glassware for damage and, or discoloration that vould restrict flow or cause
vontamlnation. Replace if necessary.

m’rlnapa:i ihe drain tubing for elogging. Replace the drain line if necessary,

@ Lubricate the ATOMX Carousel Drive, Refer to the dlagram on page 6-25 of the ATOMX User Manual
for hibrication points. Teledvne Tekmar recommends using DuPont Krytee lubrication,

I;- Lubricate the ATOMX Elevator. Refer to (e disgram on page 6-32 of the ATOMX User Manual for
tubrication points. Teledyne Tekmar recommends using DuPont Krytox hibrication.

Restore Instrument
Guidance

If the PM service is performed prior to a qualification service, then use the qualification proeedure as a
guide for final instroment set up and checkout,

Agilent Teclmologles

lssaed: 30-09-2019, Revisioniia Copyrighty 2013
Seleet pages for requived produsts or Page 8 of 6

Teledyne Tekmar ATOMX Purge and Trap

1 i Agilent Technologies
Preventive Maintenance Checkiist - Standamd

Service Review

& Attach available reports/printouts of all teatm o this documentation.

B Record the PM servioe activity in the customer's instrument recards;/ loghook

g Updats/reset instriment maintenance counters as Appropriale

O Affix the PM stieker to the system or instrument logbook baged on the customer's requust.
O Complete the Service Enginver Dommients section below [ there are additiotisl comments
B Heview the service and any test results with the customer.

& If the Instrument fisnware was updated, record the details of the change in the Servies Engineer's
Comments box below or Il necossary, in the customer's 16 recorda.

Product or Product

Tast Deseription Expected Test Result Actuu Test Result
Leak Test Pass Finiot
oduet List Table

Prodnet or Modeld | Qoanbiy

Port Deseription Part Number where usad Comanmed
Ask the customer whit
slze dpargee glnsswiare
Sparger Glassware thesy e using; refer o the | TMR-ATOME 1
ATOMX parts list far part
numbera
Lubrieunt, Dupont Erytok 1 E=(rE2gd-nng TME-ATOMX |
Tubing, Draln, Sell Ketracting I 5-(UHT-002 TMR-ATOMX 1

Tasned: 30-09-2019, Revision 1 Copyright /& 2013 Agilent Technologies
Setact pages fir rogquiéved produets or Page 4 of §




( Teledyne Tekmar ATOMX Purge and Trap Agilent Technologies

| FPreventive Maintenance Checklist - Standard

Service Engineer Comments {optional)

If there are any speeific points you wish to note as part of performing the cervies or other itoma of
interast for the customer, please write in this box,

Ny

Other Important Cnstomer Web Links

O How to get information on your produet: Literoture Library -
0O Need to lmow more? - www agllenteom/chem/ed ]L!i don
0O Need technical support, FAQs? -

0O Need supplies? - www apllen tean/chem/ supolies

Service Completion

o VI 2a27

Service request nambar { S0 43 TR I3 pate service completed

Number of pages in this document

Tssued: 30-09-1019, Revision:(12 Copyrightds 2013 Agilant Technalogies
Select poges for requived produces or Page 5 of §
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	1.4.3.4 การตรวจสอบและบำรุงรักษาท่อลำเลียงปิโตรเลียม
	1.4.3.5 การจ้างงาน ที่พักอาศัย ระบบสาธารณูปโภคและสุขาภิบาลสิ่งแวดล้อม ระยะผลิตผ่านท่อลำเลียงปิโตรเลียม
	1.4.3.6 การจัดการมลสาร ของเสีย น้ำเสีย ระยะผลิตปิโตรเลียมผ่านระบบท่อลำเลียงปิโตรเลียม


	1.5 ระบบการจัดการด้านความปลอดภัย มั่นคง อาชีวอนามัย และสิ่งแวดล้อม
	1.5.1 มาตรฐานด้านความปลอดภัย มั่นคง อาชีวอนามัย และสิ่งแวดล้อม
	1.5.2 การจัดการด้านความปลอดภัยและการจัดการเหตุฉุกเฉิน
	1.5.2.1 ระบบป้องกันอัคคีภัยและระบบผจญเพลิง
	1.5.2.2 แผนการดำเนินงานและมาตรการกรณีเกิดเหตุฉุกเฉิน
	1.5.2.3 ระบบใบอนุญาตทำงาน
	1.5.2.4 มาตรฐานอุปกรณ์คุ้มครองอันตรายส่วนบุคคล
	1.5.2.5 ระเบียบความปลอดภัยในการใช้ถนน
	1.5.2.6 การตรวจสอบและบำรุงรักษา
	1.5.2.7 การจัดกิจกรรมด้านความปลอดภัย

	1.5.3 การจัดการด้านสุขภาพอนามัย
	1.5.4 การจัดการด้านสิ่งแวดล้อม
	1.5.5 การมีส่วนร่วมต่อชุมชนและกิจกรรมการช่วยเหลือสังคม

	1.6 สถานะปัจจุบันของโครงการ
	1.7 แผนการดำเนินการตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม และมาตรการ ติดตามตรวจสอบผลกระทบสิ่งแวดล้อม


	บทที่
	บทที่ 2 การปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม
	2.1 ผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม โครงการผลิตปิโตรเลียมแหล่งโนนพลวงส่วนขยาย แปลงเอส 1 จังหวัดกำแพงเพชร
	2.1.1 ผลการปฏิบัติตามมาตรการทั่วไปสำหรับการดำเนินงานของโครงการฯ
	2.1.2 ผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม ระยะผลิตผ่านฐานหลุมผลิต
	2.1.3 ผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม สำหรับเหตุการณ์ไม่ปกติ

	2.2 ผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม โครงการผลิตปิโตรเลียมแหล่งลานกระบือ แปลงเอส 1 จังหวัดกำแพงเพชร (ฐานหลุมผลิตลานกระบือ-เอฟเอฟ (LKU-FF))
	2.2.1 ผลการปฏิบัติตามมาตรการโดยทั่วไปในการดำเนินงานของโครงการฯ
	2.2.2 ผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม ระยะผลิตปิโตรเลียมผ่านระบบท่อลำเลียงปิโตรเลียม
	2.2.3 ผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม สำหรับเหตุการณ์ไม่ปกติ



	บทที่
	บทที่ 3  การติดตามตรวจสอบผลกระทบสิ่งแวดล้อม
	3.1 ผลการติดตามตรวจสอบผลกระทบสิ่งแวดล้อม โครงการผลิตปิโตรเลียมแหล่งโนนพลวง ส่วนขยาย แปลงเอส 1 จังหวัดกำแพงเพชร
	3.1.1 การติดตามตรวจสอบผลกระทบสิ่งแวดล้อม ระยะการผลิตผ่านฐานหลุมผลิต
	3.1.1.1 ตำแหน่งของสถานีตรวจวัด
	3.1.1.2 ผลการตรวจวัดคุณภาพสิ่งแวดล้อม ระยะการผลิตผ่านฐานหลุมผลิต
	1) คุณภาพอากาศในบรรยากาศ
	1.1) ฝุ่นละออง
	1.2) ก๊าซไนโตรเจนไดออกไซด์
	1.3) ก๊าซซัลเฟอร์ไดออกไซด์
	1.4) ก๊าซคาร์บอนมอนอกไซด์
	1.5) ความเร็วและทิศทางลม
	1.6) ระดับเสียง
	1.7) คุณภาพน้ำผิวดิน
	1.8) คุณภาพน้ำใต้ดิน
	1.9) สังคม
	1.10) อาชีวอนามัยและความปลอดภัย

	3.1.2 การติดตามตรวจสอบผลกระทบสิ่งแวดล้อม กรณีเกิดการรั่วไหลของน้ำมันดิบ/ น้ำจากกระบวนการผลิต และสารเคมี
	3.1.3 ผลการติดตามตรวจสอบการดำเนินงานด้านการประชาสัมพันธ์โครงการฯ ในระหว่างดำเนินโครงการฯ
	3.1.4 การติดตามตรวจสอบการดำเนินงานตามแผนการสำรวจทัศนคติและความคิดเห็นของประชาชนที่มีต่อโครงการ
	3.1.4.1 การจัดประชุมรับฟังความคิดเห็นของประชาชน (ฐานหลุมผลิตโนนพลวง-อี (NPG-E))
	3.1.4.2 การสำรวจทัศนคติและความคิดเห็นของประชาชนโดยการใช้แบบสอบถาม (ฐานหลุมผลิตโนนพลวง-อี (NPG-E))

	3.1.5 การติดตามตรวจสอบการดำเนินงานด้านการประเมินผลกระทบสุขภาพหลังจากที่ได้ดำเนินการไปแล้ว 1 ปี
	3.1.6 ข้อมูลสุขภาพของผู้ปฏิบัติงานภายในโครงการฯ
	3.1.7 ข้อมูลสุขภาพของประชาชนที่อยู่โดยรอบพื้นที่โครงการฯ

	3.2 ผลการติดตามตรวจสอบผลกระทบสิ่งแวดล้อม โครงการผลิตปิโตรเลียมแหล่งลานกระบือ แปลงเอส 1 จังหวัดกำแพงเพชร (ฐานหลุมผลิตลานกระบือ-เอฟเอฟ (LKU-FF))
	3.2.1 การติดตามตรวจสอบผลกระทบสิ่งแวดล้อม ในระยะผลิตปิโตรเลียมผ่านระบบท่อลำเลียงปิโตรเลียม
	3.2.1.1 สังคม/สาธารณสุข
	3.2.1.2 อาชีวอนามัยและความปลอดภัย
	1) สถิติการเกิดอุบัติเหตุ
	2) สุขภาพของพนักงาน

	3.2.2 การติดตามตรวจสอบผลกระทบสิ่งแวดล้อม กรณีเกิดการรั่วไหลอย่างมีนัยสำคัญของน้ำมันดิบ/น้ำจากกระบวนการผลิต
	3.2.3 การติดตามตรวจสอบการดำเนินงานด้านการประชาสัมพันธ์และสำรวจทัศนคติและความคิดเห็นของประชาชนที่มีต่อโครงการ
	3.2.3.1 การดำเนินงานด้านการประชาสัมพันธ์โครงการ
	3.2.3.2 การสำรวจทัศนคติและความคิดเห็นของประชาชน
	3.2.3.3 การจัดประชุมรับฟังความคิดเห็นของประชาชน
	3.2.3.4 การสำรวจทัศนคติและความคิดเห็นของประชาชนโดยการใช้แบบสอบถาม (แนวท่อลำเลียงปิโตรเลียมจากฐานหลุมผลิตลานกระบือ-เอฟเอฟ (LKU-FF) ไปยังฐานหลุมผลิตลานกระบือ-เอฟ (LKU-F) ไปยังสถานีผลิตลานกระบือ (F/STN))




	บทที่
	บทที่ 4  สรุปผลการปฏิบัติตามมาตรการฯ
	4.1 สรุปผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อมและมาตรการติดตามตรวจสอบผลกระทบสิ่งแวดล้อมโครงการผลิตปิโตรเลียมแหล่งโนนพลวงส่วนขยาย แปลงเอส 1 จังหวัดกำแพงเพชร
	4.1.1 สรุปผลการปฏิบัติตามมาตรการทั่วไปในการดำเนินงานของโครงการ
	4.1.2 สรุปผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม ระยะผลิตผ่าน ฐานหลุมผลิต
	4.1.3 สรุปผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม สำหรับเหตุการณ์ ไม่ปกติ
	4.1.4 สรุปผลการปฏิบัติตามมาตรการติดตามตรวจสอบผลกระทบสิ่งแวดล้อม ระยะผลิตผ่าน ฐานหลุมผลิต
	4.1.5 สรุปผลการปฏิบัติตามมาตรการติดตามตรวจสอบผลกระทบสิ่งแวดล้อม กรณีเกิดการรั่วไหลของน้ำมันดิบ/ น้ำจากกระบวนการผลิต และสารเคมี
	4.1.6 สรุปผลการติดตามตรวจสอบการดำเนินงานด้านการประชาสัมพันธ์โครงการ ในระหว่างมีโครงการ
	4.1.7 การติดตามตรวจสอบการดำเนินงานด้านการสำรวจความคิดเห็นของประชาชนที่มีต่อโครงการฯ
	4.1.8 การติดตามตรวจสอบการดำเนินงานด้านการประเมินผลกระทบสุขภาพหลังจากที่ได้ดำเนินการไปแล้ว 1 ปี
	4.2 สรุปผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อมและมาตรการติดตามตรวจสอบผลกระทบสิ่งแวดล้อมโครงการผลิตปิโตรเลียมแหล่งลานกระบือ แปลงเอส 1 จังหวัดกำแพงเพชร (ฐานหลุมผลิตลานกระบือ-เอฟเอฟ (LKU-FF))
	4.2.1 สรุปผลการปฏิบัติตามมาตรการโดยทั่วไปในการดำเนินงานของโครงการฯ
	4.2.2 สรุปผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม ระยะผลิตปิโตรเลียมผ่านระบบท่อลำเลียงปิโตรเลียม
	4.2.3 สรุปผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม สำหรับเหตุการณ์ ไม่ปกติ
	4.2.4 สรุปผลการปฏิบัติตามมาตรการติดตามตรวจสอบผลกระทบสิ่งแวดล้อม ระยะผลิตปิโตรเลียมผ่านระบบท่อลำเลียงปิโตรเลียม
	4.2.5 สรุปผลการติดตามตรวจสอบผลกระทบสิ่งแวดล้อม กรณีเกิดการรั่วไหลอย่างมีนัยสำคัญของน้ำมันดิบ/น้ำจากกระบวนการผลิต
	4.2.6 การติดตามตรวจสอบการดำเนินงานด้านการประชาสัมพันธ์และสำรวจทัศนคติและความคิดเห็นของประชาชนที่มีต่อโครงการ
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	บทที่
	บทที่ 1  บทนำ
	1.1 ความเป็นมาในการจัดทำรายงาน
	1.2 วัตถุประสงค์ในการจัดทำรายงาน
	1.3 ขอบเขตการจัดทำรายงาน
	1.4 รายละเอียดโดยสังเขปของโครงการ
	1.4.1 ที่ตั้งและสถานการณ์ดำเนินงานของโครงการ
	1.4.2 รายละเอียดระยะผลิตผ่านฐานหลุมผลิต
	1.4.2.1 สภาพทั่วไปบริเวณพื้นที่โครงการ
	1.4.2.2 องค์ประกอบภายในฐานหลุมผลิต
	1.4.2.3 กระบวนการผลิตปิโตรเลียม
	1.4.2.4 การกักเก็บ สูบจ่าย และขนส่งปิโตรเลียม
	1.4.2.5 การจ้างงาน ที่พักอาศัย ระบบสาธารณูปโภคและสุขาภิบาลสิ่งแวดล้อม ระยะผลิตผ่านฐานหลุมผลิต
	1.4.2.6 การจัดการมลสาร ของเสีย น้ำเสีย ระยะผลิตผ่านฐานหลุมผลิต

	1.4.3 รายละเอียดระยะผลิตปิโตรเลียมผ่านระบบท่อลำเลียงปิโตรเลียม
	1.4.3.1 สภาพทั่วไปบริเวณพื้นที่โครงการ
	1.4.3.2 องค์ประกอบของฐานหลุมผลิตและแนวท่อลำเลียงปิโตรเลียม
	1.4.3.3 กระบวนการผลิตปิโตรเลียมผ่านท่อลำเลียงปิโตรเลียม
	1.4.3.4 การตรวจสอบและบำรุงรักษาท่อลำเลียงปิโตรเลียม
	1.4.3.5 การจ้างงาน ที่พักอาศัย ระบบสาธารณูปโภคและสุขาภิบาลสิ่งแวดล้อม ระยะผลิตผ่านท่อลำเลียงปิโตรเลียม
	1.4.3.6 การจัดการมลสาร ของเสีย น้ำเสีย ระยะผลิตปิโตรเลียมผ่านระบบท่อลำเลียงปิโตรเลียม


	1.5 ระบบการจัดการด้านความปลอดภัย มั่นคง อาชีวอนามัย และสิ่งแวดล้อม
	1.5.1 มาตรฐานด้านความปลอดภัย มั่นคง อาชีวอนามัย และสิ่งแวดล้อม
	1.5.2 การจัดการด้านความปลอดภัยและการจัดการเหตุฉุกเฉิน
	1.5.2.1 ระบบป้องกันอัคคีภัยและระบบผจญเพลิง
	1.5.2.2 แผนการดำเนินงานและมาตรการกรณีเกิดเหตุฉุกเฉิน
	1.5.2.3 ระบบใบอนุญาตทำงาน
	1.5.2.4 มาตรฐานอุปกรณ์คุ้มครองอันตรายส่วนบุคคล
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